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| ntroduction

Virginia Ingitute of Marine Science/Center for Coastd Resources Management
(VIMS/CCRM) is planning to propose a ressarch and management project that will combine
fidd gdudies, biologicd and hydrologicd modds, and socio-economic dudies to explore bio-
complexity and to implement sudtainable ecosystem management in coadd systems. This
project will use an interdisciplinary approach to inform and guide management. The
underlying assumption to the anticipated work is that the environment sgts limits on
udanable devdopment. This implies that a comprehensve knowledge of the physicd,
chemicd, and biologicd components of any sysem must be understood as a prerequisite to
optimizing management of socid and economic forces. Planning for sudanable uses of
coadd sysgems therefore requires comprehensve andyss of natura resources conditions and
0d0-economic conditions

Successful management of the benefits derived from complex systems requires recognition of
the importance of both time and space in the process. This chdlenge is particulaly acute in
coagtd systems because of the large and complex fluxes of materids that characterize these
systems.  Underdanding spetid and tempora patterns and their role in determining long-term
sysem peformance is basic to gppropriate guidance for management. For this reason, we
intend to pursue a comprehensve andyss of the target sudy areas by engaging researchers
aooss a vaiey of distplines induding physcd, biologicd, and socid sciences  Spatid and
tempord patternswill be emphasized in dl andyses undertaken.

In generd, the project would explore the options available to optimize bendfits derived from
coadd system bio-complexity. This would incdude practicd underganding of: & what
sudanable development and sudainable use mean for coastd ecosysem functioning; b) how
management gods can be gppropriatdy established on both tempora and spatid scaes for
biocomplexity in dynamic coadd sysems and ¢) how progress to these gods can be
meesured, monitored and replicated. Sudainable development in this project will involve
stience and management in time and space of the congtant interactions between ecologica
and economic, and socid and naurd vaiahility, supporting co-existence of ecosystems and
lifestylessde by sde.

Workshop backaround:

In order toinitiate development of the project proposal, VIMS/CCRM is proposing to
organize a workshop on “Biocomplexity and Sustainable Ecosystem Management:
Integrating natural, social and economic sciences’, to be held in Dubrovnik, Croatia,
October 6-12, 2002.

The god of the workshop is to bring together scientists from different fidds and ingtitutions,
from the US and Crodia in order to improve collaboration and research integration for
udainable coastd and marine ecosysem management. Preiminary idess for the potentid
project proposd will be preseted, discussed, and daborated. This workshop will  bring
together dready exiding research partnerships between two countries and establish new ones.
This workshop will help devdop a more comprehensve agpproach to research in support of
integrated management of complex coastd systems. Workshop participants will be sdected
from scentific, educationd, and management inditutions and organizations, holding
paticular expertise in marine research, biodiversty conservation and management, socid and



economic research relaied to ecosystem conservation and management, and coastd and idand
sudanable devel opment.

The workshop objective is to develop a generic modd of sysem’s components interactions
and implement it through the proposed biocomplexity project. The interaction between
biologicd, physicd, socid and economic components will be addressed during the workshop
discussons The workshop paticipants will identify the key linkages between components
and identify related questions and research that needs to be addressed. The workshop groups
will dso identify potentid control points that are necessary for management of the
biocomplexity sysem. Based on thexe findings, the workshop will outcome with a draft
generic model that will show how each component relates to eech other, wha are the links
and control points between sysem’s naturd and human resources, and wha proposed project
would best implement developed modd.

More information on biocomplexity projects and NSF project examples a:
http:/Amww.nsf.gov/pubs’2002/ng02167/nsf02167.htm.

Wor kshop objectives:

The workshop objectives ae @ to identify and prioritize cross-cutting research needed to
support  underglanding of biocomplexity and ecosysem management; b) to facilitate the
exchange and integration of information about coastd and marine ecosysems naurd, socid
and economic sciences, € to edablish liasons and collaboration  between  relaed
activitiesprojects, researchers, and managers and d) to devdop South  Adriatic
Biocomplexity project proposd that will sysematicdly explore the following suggested core
quesions

1. How to maintain large scale ecosystem functioning with sustainable human
interactions?
It is important to understand interactions and reationships between hedthy ecosysem
function and gte-suitability moddling of resource uses Both praecticad research and moddling
should invedigate the mantenance of biodiversty across the landscgpe and large-scale
coastd and marine ecosystems. The basic questions to be answered are how do ecosystems
function as awhoale unit and how do human impacts disrupt ecosystem function?

2. How biodiversity changes effect ecosystem functioning, specifically changes
caused by certain human uses: e.g. coastal agriculture, fisheries, aquaculture and
tourism activities. And how to distinguish and measure/monitor acceptable
changes and unacceptable changes for natural processes?

To address these questions a potentid project should research and identify indicaior species
for the assessment of habitat and ecosystem function and hedth. At the same time, the project
should research and identify three primary determinants of use pdterns in coedd aees
environmenta factors, socid factors, and economic factors.

3. How to manage and reverse environmental damage caused by anthropogenic
unsustainable uses, including practical and policy responses?
Impacts of marine pollution, dimate change, eutrophication, fragmentation, over-fisting, land
use and development operate across coastd ecosystems. Research, conservation and
management has traditiondly concentrated on discrete Stes, and now has to involve best



practices and cost-effective solutions thet will support bio-complexity objectives at a range of
scales.

4. What are the implications for biodiversity of current management systems and
alternative optionsat different spatial scales?

This multidisciplinary research should be based on fundamentd underdanding of coastd
ecosystem functioning. The god is to agoply this knowledge to management scenarios,
including current sysems and feasible options, to measure and predict impacts on biodiversity
components, ecosystem  dructures, function and hedth. Research should focus on key
dructurd features and sdected keystone species or functiond groups that cross individud
hebitat categories. In addition, advanced research needs to integrate interactions of drivers at
multiple scaes such as eutrophication and climate change.

5. What are the socio-economic implications of management options?
Collaborative ressarch should build on modds for dte uitability andyss — incorporating
recognition of vaues associated with vaious uses/sarvices, incduding biodiversty. Socio-
economic  components should be added to the ewvironmentd dte suitebility andyss
predicting the most suitable options and practicad condraints. The suggested project would
develop decison support tools that guide the best choice of management objectives and
methods.

6. What arethe effects of management in practice?

This would be answered by teding the bedt, predicted options over suiteéble spatid and
tempord scdes Multidisciplinary, integrated research should result in the identification of
bet practicd techniques for coastd hio-complexity management, induding coedd habitats
protecion and redoration, ecosysem functioning and hedth, socio-culturd  heritage
protection and redtoration, as well as economic sudanebility. Sdected pilot projects would
devdop and test methods of risk assessment and management of uncertainty in decison
meking process. Spatid tools (integrated GIS) and decison support systems would be
devdoped to enable andyss of ecologicd and socio-economic aspects of bio-complexity at
sndl and large spatid scdes. The suggested project should dso develop methods to share
the best practices in awareness raisng, education, communication and conflict resolution.

W orkshop design:

The workshop will be sructured into two sessons and tvo fied trips.  The first sesson will
focus on identifying and prioritizing crosscutting multidisciplinary  reseerch  necessary  to
support  biocomplexity underdanding and sudtainable ecosysem management. This process
will be initiaied prior to the workdop through the emal discusson group, and inputs and
discusson will continue during the workshop. A second sesson will identify potentid priority
project(s) based on the suggested core questions, and develop a firgt draft project proposa(s)
with suggested pilot project areas. We suggest a one-day boat fidd trip to the Mljet idand,
and in the end of the workshop one-day fidd trip to the Mdi Stone Bay (sse Workshop
Agenda, Attachment 1).
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Workshop outputs and next steps

The workshop outputs incdude 1) report documenting workshop findings and
recommendations for the next steps of this collaborative process between the US and Adridic
region; 2) fird draft-idea of the identified research project proposa for the South Adriatic
Region tha will devdop and implement innovetive gpproaches in  biocomplexity and
sustai nable ecosystem management.

1) Workshop findings and recommendations

Firg of dl, we hae to mention that this workshop represents a pioneer initiative in Crodtia
This was the firg workshop that brought together representatives from disciplines of naturd,
socid and economic sciences to develop a collaborative project in the South Adriatic Region.
Workshop discussions identified thet the main problem is a lack of comprehensve sdientific
data related to coastd and maine ecosysems understanding. The exiging data are not
avalable in integrated way and have not been assessed s0 that they could be usgful to
dekeholders, policy and decison mekers but have been exploited to write scientific articles
and reports of various projects. Another identified problem is lack of communication and
collaboration among sdentific inditutions. This will change when more collaborative and
interdisciplinary projects are initiated. There is an urgent need for initiatives Smilar to this
one, and proects tha will edablish higher levd of efficiency in sdentific gpplication and
connection to management issuesin the Adriatic region.

Workshop had three key outcome recommendations (see Workshop minutes, Attachment 2):

d To devdop multidisciplinary South Adriatic project from severd suggested
research projects.

b To initiate seps for exchange of students and young experts between USA and
Croatia; and

0 To edablish graduate and undergraduate Sudies in environmental and coasta
management in Dubrovnik, Croatia (dready underway, with fird semester darting
infdl of 2003).



2) Resear ch project components - Draft ideas:

a)

b)

Croatian South Adriatic System (CSAS) with two case studies (Mljet Idand and Mdli
Ston Bay) and suggested theme: ‘changes in the environment due to globd and loca
impects. Both globd and locd impects ae dfecting peoples lives therefore
stientific knowledge about natural resources should be conddered when congructing
guiddines for future development. Suggested project will specificaly address research
in physcd oceanography (eg. waer mass movements especidly in the case arees);
plankton dynamics (focusng on medusas as indicators of water movements, and
posshle ecosysem changes); benthic dynamics — tracing severd indicator species of
fish (fingerlingg and dohdlfish; sodo-anthropologic and  economic  research  —
addressng sxid changes that came about as a result of natura changes (eg.
invedigate efficiency of protection in the Mljet idand - comparison between area that
is a nationd park and unprotected part of the idand, and efficiency in  usage of the sea
inthe Mdi Ston Bay.

Socdio-economic component of the project on the Mljet idand as wel as the Dubrovnik
county would address changes in fish species and fishing gear, and devdop a
mathematicd modd of effects these changes bring about; many exotic species occur
ater periods of Adridic ingressons number of species (biodiversty) is increasing,
while abundance of certain peagic fish species is decreasng (comparisons based on
monitoring deta, even from 19-th century).

Thee is a limited understanding of biodiversty and of benthic-pdagic coupling in
South Adriatic. Therefore it would be essentid to identify important hebitais (and
folow with habitat suitability modding). In terms of benthic resserch it would be
benefica to andyze bivdves Pinna nobilis, Lithophaga lithophaga (potentid key
indicator species for coastd ecosystems), and Arca noe (eg. increase on the market of
Arca noe is rdaed to the increase of fisheries); expanding sea grass meadows
(Caulerpa taxipholia and most recently introduced Caulerpa racemosa) ther
digribution and effects on the biodiversty. How changes in filter feeding community
affect biocomplexity in coastd zone (comparison between Mljet as the basdine, and
Mdi Stone that is affected by human ectivities and mariculture); and what are the
consequences on larva disperson? Idand Mljet is a practicd example of naturd and
socid coupling, and it could be a ‘microcosm sudy aread where dl the aspects of
biocomplexity, management and protection could be peformed; digribution of hebitat
types and requirement for key species would be done, and overlad (GIS modeing)
with dresses and anthropogenic impacts (identify risks — air-born, terrestrid, water-
born pollution, exiging and potentid). Andyss of management draegies is
goparently needed with an identification of the mogt profitable sudtainable activities.
There is a necessty to compae and modd fishing activities outsde and insde
protected area of theidand Mljet (including two lakes).

Effects of ingressons on biocomplexity in the coasd sea quantification of
biocomplexity dynamics in coadd aess (physcd, biologicd, chemicd, socd and
economic changes). Sea current dong esstern Adriatic brings intermittently, through
ingressons, a number of planktonic species from the Mediterranean though the lonian
Sea These species increase biocomplexity of the Adriatic Ecosystem. What is the role
of this impact? Wha is the rate of settlement of various species in the south Adrietic
region? What is the implication of this impact to conservation attempts and methods?



Through a high resoluion 3-Dimensond modd we can provide currents fied that
may be usad to Sudy ingresson phenomena We can add to it attachment mechanisms
of various species and study whet attachment is expected. Usng data in the field on
severd spots it would be posshle cdibrate the modd. The mode could then be usd
to predict atachment rate in the whole area and especidly to areas of concern such as
Mljg and Mdi Ston. Concerning Mdi Ston, nesting of modds would be needed to
capture smal-scae features that exist in the bay.

3) The next key step is to establish USCroatia scientific team that will work on a
development of the project proposal.

Scetigs from following inditutes expressed their interest to participate in the project:

Virginia Inditute of Marine Science, School of Marine Science, Center for Coasta
Resources Management, focusing on: integrated coastd and ecosystem management,
use suitability modding, and biocomplexity research;

Inditute of Oceanography and Fsheries, labs in Split and Dubrovnik concerning
fishery, plankton dynamics and benthic biodiversty;

Inditute ‘R. Boskovic', Center for Marine and Environmentd Research, Zagreb
concerning  on hydradynamics, theoreticd aspects of phytoplankton  dynamics,
mathematica modds of ecosystem dynamics and atmospheric trangport processes,

Inditute of Sociad Sciences‘Ivo Rilar’, Zagreb focusing on human aspects,

Department of Biology, University of Zagreb, concerning phytoplankton dynamics,

In addition to the above it was agreed that the report of the medting be circulated to other
potentid partners including Economic Inditute in Zagreb and the Depatment of Sociology,
Univerdty of Zagreb. Officids working a depatments of physicd planning and public hedth
of the Dubrovnik County aso expressed their eagerness to participaie in activities concerning
thelr expertise.

It was suggested to bring severd Croatian participants to the NCSE (Nationd Council for
Science and Environment) Conference in Washington DC, January 30-31, 2003, ad to
continue working on the proposd idea for the South Adriatic project (see Attachment 5).

It is important to acknowledge that the Croatian Ministry of Environmenta Protection
initiated a follow-up workshop on Wednesday, December 4, 2002, in Zagreb, which brought
representatives of dl relevant scientific coastd projects in Croatia The participants from the
Dubrovnik workshop were invited as well, and Dr. Adama Benovic and Dr. Tarzan Legovic
presented the biocomplexity project initiative for the South Adriaic Region.



Attachment 1
Workshop Agenda

Sunday, October 6
Arrivds, regigtration and welcome

Monday, October 7
9.00—13.00 Topic: Overview of the South Adriatic System

Present working plan and guiddines for the workshop. Present generd information about potential
biocomplexity project in loca systems. Overview of the South Adriatic sysem'snatural, social and
economic components:

- Naturd characteristics (A. Benovic) — biodiverdty, geology, oceanography, hydrography, fisheries,

10:30-11:00 Coffee bresk
- Socid and economic characterigtics (V. Lay): physica planning and hedlth, demography,
socio-economic structure, land use, current economic status, coasta pollution and degradation
13.00-14.30 Lunch
14.30-18.30
- Ongoing related projects and initiatives (A. Frankic)
- UNDP/GEF Adriatic Project presentation (V. Jelavic) — conserving biodiversity on the Dalmatian coast

through integrated coagtd management
- Project Adriatic (Ministry of Science and Technology) (Vilicic, Benovic, Legovic)

16:00-16:30 Coffee bresk

- Educationd Initiative - Coastal resources management and policy in Croatia: urgent need to establish
educationa and capacity building mechanism —initiative to establish nationa and international educationa
center for gpplied marine sciences, technology and management —e.g. Internationa Regiona Center for

Adriatic in Dubrovnik (S. Marcdja)

- NSF projects (T. Bagrwald)

Tuesday, October 8
9.00- 13.00 Topic: Wherewe are heading? (V. Lay, T. Legovic)

- Introduction to VIMS and CCRM (C. Hershner)

- What is Biocomplexity? How do system’s biological, physical, socia and economic components interact?
Preparation for the conceptual modelling addressing interactions between components of the coastd/marine
system;

13.00—-14.30 Lunch

14.30-18.30

- What types of research can help identify linkages between system’ s components? And what are the potentia
control points necessary for managing the sysem?

- Identifying and prioritising potential research projects, preliminary drafting of research project concepts;

Wednesday, October 9

8.00- 19.00 Field trip— NP Mljet Idand, research vessel “Nase more”

Mljet idand and Nationd park - natural characteristics (A. Benovic), socio-demographic structure, activities,
issues (G. Mihelcic, NP Mljet)

Thursday, October 10

9.00- 13.00 — Development of adraft project modd, synthesis of outlines and draft research, and implementation
plan;

13.00—-14.30 Lunch

14.30—19.00- Workshop outcome: Draft ideas for biocomplexity projectsin the South Adriatic system suitable
for management implementation (T. Legovic, A. Benovic, A Frankic)

Friday, October 11- field trip to Mali Stone Bay and departures



Attachment 2
Workshop Minutes

Sunday, October 6" 2002
Arrivals, regidration and welcome

Monday, October 7" 2002, morning session

Stjepan Marcelja: Opening of the Workshop. Introduction.

Frankic: Meseting scope and gods. Addressed the importance of interdisciplinary education for undergraduate
and graduate students.

Benovic: Presentation on the south Adriatic Sea region: geography, geology, physcd and hiologica
oceanography, fisheries, and biodiversity. After a genera overview, an emphasis was placed on the Mdi Ston
Bay and the idand of Mljet where the richest data st exists and where a number of phenomena have been
discovered which could be linked to biocomplexity themes.

Lay: Anthropogenic influence on the coastd and marine ecosystems. It is important to hear what loca
population envisions for their next step in development; Elaboration on the definition of biocomplexity; A need
for coupling naturd and socid science, has been formulated for over 30 years starting with the Adriatic I, 11 and
Il projects supported in part by the UNDP, Elaboration of importance of interdisciplinary research, education
and good contacts with loca people. It seems that monitoring of the south Adriaic is scarce in terms of
frequency and extent. The question regarding abundance of data in the coast waters versus open waters have
been raised.

Legovic noted that al counties have data on microbiologicd qudity of dl public besches for the last 8 years
(sampled 10 times during summer seasons). Data on beach qudity of severd counties are posted on the web as
so0n as samples are processed, so that results are available from the beginning of summer for the current year.

Asto the data on physical oceanography, nutrients, phytoplankton and fish their quantity and

representativity decrease aswe go up adong the trophic chain.

Martinovic-Vukovic from the Depatment of environmental protection and physica planning of Dubrovnik-
Neretva county, reported on the elements of physical planning. Starting from the Congtitution of the Republic of
Crogtia a need to protect nature has been recognized. In 1994 the Law on the environmenta and nature
protection was passed by the Croatian Parliament. The law was followed by a number of decrees and regulations
concerning the Adriatic Sea A need to be very careful in exploiting its resources and protect from unsustaingble
use due to fragility of some components was emphasized. Recognition of importance of coadd area for Crodia
and other countries on the Adriatic coast: has prompted accderation of measures toward sudtainable
development. Marine and terrestria érritory of Croatia is of approximately the same size. There are 1185 idands
in country’s territory. Description of Neretva, Peljesac, idands, and coastal part of the county; Map of Mdi Ston
— with borders of specid and drict reserve. Addressed collaboration with Bosnia and Hercegovina (B&H) in
building and operating alarge sewage system has been e aborated.

On Neretva estuary/delta and Hutovo Blato in B&H: In Croatia until now this area is not protected as a reserve,
but 5 locations are protected a ornithological or ichtyologica reserve. Wha do we want to do with our coastd
areas? Wha will happen if we do not plan development? However, there is a decrease in population in many
aess. In some places, Crodian territory in the Dubrovnik county is only 600 m wide River Ombla — rijeka
Dubrovacka is aso protected since it represents a very important water supply for Dubrovnik city. Other rivers
as wdl are draining into Adriatic sea from BH. Actions and consequences in this area in the last 40 years, when
life styles changed. eg. extensve agriculture in B&H and Neretva ddta Last 8 years monitoring of sea qudlity.
Changes in economics, demogrgphy, use of naural resources. It is important to periodicaly reexamine decisons
regarding possibilities of optima development.

Smoljan, from the Depatment of Public Hedth of the Dubrovnik-Neretva County. Human population has
sgnificantly influenced nature and water, both very important resources for a touriam in the country. In 1989
within the Mediteranean program, monitoring of public beaches darted in terms of senitary quality. Criteria
were given by law. In 1994, monitoring system of Land Based Sources (LBS Protocol) has been established. All
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participating inditutions ha to obtain vaid monitoring license and ae subject to periodic intercdibration
exercises. Important: towns and settlements are faced with problems of discharging untreated sewage water into
the sea. Result is worsening of seawater qudity in the vicinity of discharge points. In the county, 73% of people
are connected to sewage system which discharges waste water into the sea (this figure includes tourists). Others
use septic tanks. In the Dubrovnik city, 57% of the population is connected to the sewage system. The city has
47000 inhabitants. Map of exising sewage system and planed pressures was showed. Not al parts of
Dubrovnik city are connected to the sewage sysem (eg. the old town due to conservation reasons). Since 1970s
sewage is trangported to a wastewater trestment plant in Lapad and discharged into the sea after mechanica
treatment. All hotels in Dubrovnik are connected to the sewage system. Stetisticd data are presented for the
survey in 2001 & the point after the treatment and before release into the sea. The system is not as efficient as it
should be The problem is that this occurs in an area that is highly touristy. In Cavtat al hotels have discharges
into the sea, some longer some shorter. Results were dso presented for Zupa Dubrovacka, and Pejesac.
Andyses of water qudity messurements on besches were presented. In Dubrovnik 26 beaches are monitored
with about. 10 samples per beach. During tourist season samples are taken biweekly (May ¥ — September 30™.
The county has 123,000 inhabitants.

Lay. Summary of actud and future hotspots in terms of pollution and other impact: urban waste waters, oil
tankers, waste from cruise boats, fisherman pressures, nautica tourism, harbors and globa warming.

Benovic noted that that capacity of environment for pollution and other impact assmilaion need to be
computed.

Lay, mentioned importance of spatid and tempora scaesin the above.

Klasinc, pointed to amospheric disperson of ar pollutants from thermoeectric power sations in Albania,
Montenegro and Greece. Dubrovnik County has improved as a consequence of monitoring results being
publicized and socid pressure on polluters. Monitoring program included severd intercdibration exercises in
order to decrease a chance of spurious results.

Martinovic-Vukovic mentioned impact of the navy dationed in Montenegro. In addition in Popovo polje a lot
of pedticides is used in agriculture. Raised question on possible impact to Mdi Ston Bay. Importance of restoring
traditiond activities and keep people wanting to stay on the idands. There exists a problem of fire management
in B&H, which has dready resulted in adverse effects on terrestrial ecosystems.

Monday, October 7" 2002, after noon session

Frankic talked about existing projects and documents Strategic Action Plan for protection of biodiversty of the
Adriatic; project Adriatic;c UNDP project for Dameatia; Damatian Idands Ecoregiona Action Programme
(WWF project); and Coasta Pollution Prevention Project (WB loan);

Vilicic gave an overview of the Project ADRIATIC — Nationa monitoring of the Adriaic Sea Involvement of
ingtitutes, their research profilesand results so far.

Jelavic taked about developed through multi stakeholder participation and networking. GEF focad aress: climate
change, biodiverdity, international wastes, ozone depletion, land degradation, persistent organic pollutants. This
is the GEF biodiversty operationa program. The firsd GEF project that dready darted is the KEC (Karst
Ecosystem Consarvation) Project (tda of US$ 85 mil). Potentials for protection of biodiversity in Crodtia are
underestimated, and these ae actudly umbrela projects GEF proposed outcomes credtion of enabling
environment, inditutional strengthening, investments (do not directly invest, but investment should follow GEF
project). It is recognized that Croatia has globally sgnificant biodiversty and ecosystems. Growing treats that
might cause unrecoverable damages. Opportunity for replication in  Mediterranean region and  broader.
Damatian Project (this is not GEF, UN or UNDP project), it is Croatian, self-driven project that addresses globd
biodiversity issues. Candidate sites 1. Biokovo, 2. Mljet, 3. Kornati and Dugi Otok, 4. Vis and remote idands, 5.
Konavle (terredtrial). GEF is not funding scientific research but only what is needed for implementing the
project. 1. Building cepacity, 2. Inter ingditutiona coordination to promote ICEM and BD conservation, 3.
Legidaive and regulatory reform to promote ICEM and BD conservation. Project stages Two development
dages firs 2002-03, second 03-04, full project 04-08. Wha, where and when — in terms of data collected
previoudy.



Hershner asked what data do we need for hydrodynamic modding versus what we dready have Have
projectionsbeen made in relaion to globd warming?

Sea level and temperature data exist sincel950. Monitoring of Vir —Konavle, 4 times a year. Notime series data
—we have sparse data on points.

Discusson was hdd on an assessment of exising data on groups of organiams. Availability of socid data has
been examined with regard to census and demographic picture (andard data Since 1953).

Koprivanac informed the meeting on atempts by the University of Zagreb to creste a graduate study on
Environmentd  manegement to be held in Dubrovnik. So far, the interest in the proposad was expressed by the
Croatian Minigtry of Environmentd Protection and Physicd Planning, Croatian Minisry of Science and
Technology, Inditute R. Boskovic, Ericsson Nikola Teda, American Chamber of Commerce, Rochester Indtitute
of Technology, University of Georgia and Massachusetts Ingtitute of Technology. Since interest by students and
employers of graduated students exist, the next steps in the planning include findizing the financia bese, details
of the curriculum, the program and timing of the study. It is envisaged that within the next month the program
will be presented to the University of Zagreb Senate.

Baerwald sated that NSF is eager to fund more projects. No money have been set aside. No precise upper limit.
Projects have been funded from 10 K$to 2 M$.

Proposals are competitive and of a high qudity. Cost of US tientigs can be covered. Collaborations are
welcome. NSF welcomes good proposals.

Biocomplexity is a theme, which explores interactions among naturd and human sysems. Hence
interdisciplinarity, synthesis and integration are expected and encouraged. Accent would be on quantitaive
methods of biocomplexity. It would be good to eaborate how research leads to education and exchange of
Croatian and US students.

Biocomplexity is not the only niche; studies on process models and processes within naturd science themes are
a so welcome in appropriate departments of NSF.

Competitiveness: 7 out of 56 projects get funded i.e. 12 % success. Up to 3 out of 15 smaller projects (of about
100 K$). Most common requests 1.2 M$ but now there is more interest to fund smaller projects.

Criteria @) intdlectua merit; b) broader impact to education and service to society.

Klasinc taked about experience of his group specidizing in amospheric chemistry on EU projects with regard

to climate change. Collaboration with EUROTRAC is the largest atmospheric project since 1970 mostly on
tropospheric ozone.

Tuesday, October 8" 2002, morning session

Hershner taked about projects on VIMS tha can be rdated to this project. VIMS was created 60 years ago as
fisheries center for technicd advisng. Now 400 people work there. Research ranges from coastd oceans to
Antarctica. CCRM (Center for coastd resources management) focuses on: wetlands management, coastal zone
management, use itability modding, specificaly aguaculture. Examples shdlow water use management, clam
agueculture, big issues on bottom aguaculture, conflicts with submerged aguatic vegetation (SAV). What is
important for preservation of biodiversty? You can ether have aguaculture or preservation of habitat and
biodiversty. Eutrophic waters are heavily impacted by land use. Much effect is focused at trying to change
human behavior in nearcoastd area. All data are in GIS. Parameters that determine suitability of site for clam
aquaculture: bathymetry, exposure, and bottom type. Chesapeske bay, world largest estuary is eutrophic. Much
work has been invested in organization of the area, estimation of impacts, aguaculture, fisheries — crustaceans,
shellfish and finfish.

Bilkovic presented examples of ecosystem approaches to fisheries management. Usng ECOPATH/ECOSIM  —
software package, www.ecopath.org EAGLES - Eduaine and Great Lakes Indicator Research Program
addresses fish and habitat interaction. Currently Chesgpeske is managed as dngle species fisheries. There are
atempts at trying to manage it as multi species fishery. Does not have to be species specific. Data requirements:
biomass, production and consumption. ECOSIM, dynamic simulation tool, builds on ecopath.

Hershner pointed out that in the US people are more aware of their impact on aquatic habitats. Marine protected
aess are emerging filed of science



Benovic asked about current key and indicator speciesin the Chesapeeke Bay.

Hershner and Bilkovic:

Oysters — oyster population is very small today — restoration efforts — they are important for fisheries and as filter
feeders.

Blue crab — moves in and out of the bay, there is no aguaculture of this species, they are trying to protect areas —
thereby protecting species, hard to agree upon with fisherman, it has not been resumed yet.

Indicator gpecies — ecologica keystone species — reason for picking one — it's easy to find — thereby easy to
measure.  Submerged agudtic  vegetation (SAV) — aed photogrephy — important habitat area. Traditionaly
indicator specieswere sdected based on likeliness of public, eg.. larger species, seabass

Lay and MartinovicVukovic tadked on protected areas in this region: Mljet National Petrk, Mali Ston Bay,
Neretva Delta, El&fiti, Lastovo.

Lay pointed on impact of anumber of large cruise linear to Dubrovnik and tourism pressure on marine parks.

Frankic taked on a vison of devdopment of this area. Can development be sustainable? What size of tourigtic
activity do we need? What level do we want? What type of tourism? What are going to be locations or research
problemsthat projects should include? Mog previous research has been done in Mljet and Mai Ston Bay.

Benovic proposed two potential locations for the project. Mljet Nationa Park where from a larger set of data
exigs. and Lagtovo as a place where open hunting grounds exigt for underwater spexr fishing (modly Italian
tourigts). Possible indicator species: red cord. Other needs to be from a group of floating organisms (jelyfish)
(eg. before there were 40 sp. of medusas in North Adriatic, now only 8 species — species that have strong
benthic phase were diminated due to bottom anoxia Strong socid component should be area under the research
—that has something in common.

L egovicproposed: following sites 1. Mljet: 2. Mdi Ston Bay, 3. the whole South Adriatic.

Hershner agreed that perhaps the whole area of the south Adriatic might be included. In Chesgpeske Bay
scientists consider biologica end points.

Benovic agreed on Mljet and Mai Ston Bay as two case study areas. Emphasis on how marine currents, virtually
unknown in this area, affect distribution of larvae.

More on the recent data will be displayed a the web page from the Inditute R. Boskovic, Center in Rovinj:
www://more.cim.irb.hr/~precali/

Wednesday, October 9" 2002
Field trip totheidand Mljet and the National Park Mljet; Research ship " NaSe more"
- visited one potentid site for the South Adriatic project

Thursday, October 10" 2002, mor ning session

Topic: Elaboration of ideas on possible projects

Benovic: Croatian South Adriatic System (CSAS)
Proposal Region: South Adriatic, case dtudiess Mljet + Mdi Ston Bay. Naturd resources of S Adriatic and
sodd change
Parameters needed:
1) Physica oceanography —water mass movement especidly in case areas
2) Planktology — plankton data from the southern stations south toward north covering entire
area. Focus on medusas asindicators of water movement.
3) Benthos suggested tracing some indicator species of shdlfish and fish.

(Dulcicproposed fingerlings, not adults)

NSF source of funding was discussed, but others were mentioned as well. Themes Changes in the environment
due to globad and locd impacts. Links to socid changes that came about as a result of naurd changes. Miet
lakes: invedtigate efficiency of protection. Mai Ston Bay: investigete efficiency of usage of the sea



Globd and locd impacts are affecting peopl€’s lives, hence knowledge on naturd resources should be taken into
account when congtructing guidelines for development of the aress.

Klasinc: Proposal — Sustainable ecosystem management of the Croatian South Adriatic Region (CSAR). The
complexity of physica, ecologicad and socid processes taking place during the end of last century of rapid
development un the Mediterranean region, confronts us now with the need to find a mode region where dill a
sustainable ecosystem may be observed and from which we could learn how to manage it a the same time.
Pursuing that, the proposed project CSAR, will deal with the dynamic interactions of biologica, physio-chemicd
and coastd components if this environment and give suggestions how to presarve and manage it. Changes in the
composgtion of amosphere affect many aspects of life For humans, climate change, radiation level, ar quality,
and depostion of chemicads are the mogt important since they affect human hedth, food and environmenta
quaity. Climatic varigbility, air pollution and transport of air masses into the region will be addressed from the
viewpoint of amospheric chemistry studies. Such research has been well developed in this region. Therefore, on
the bass of severd years of photooxidants monitoring in Dubrovnik and dong the Croatian coast, we will be
ale to extract and determine yearly and seesond trgectories of ar masses, which arive a certain representative
points of the CSAR. This will enable andysis of the interactions with other components of the ecosystem and
determine the effects of ar pollution. The contribution is offered by the LKKAK of the Rudjer Boskovic
Ingtitute in Zagreb.

Legovic Proposds:
1) Effects of ingressions on biocomplexity in the coastd sea.
2) Quantifying biocomplexity dynamics in coesdd aess physcd, biologicad, chemicd, socid and economic

changes

3) How changes in filter feeding community affect biocomplexity in coastad zone. Compare Mljet (basding,
naturd) and Ston (affected by humans through cregtion of shelfish culture) and consequences for dispersd of
larvae. How these affect naturd filter feeding communities?

Dulcicc. Many exotic species occur after periods of Adriatic ingressons. Lot of species edtablish juveniles.
Number of species is increasng. Abundances of cetan species are decreasing. For pdagic fisheries we have
datafrom 19" century. Today, pelagic fishery is 65% of total fishery.

Peharda: Presently there is a limited understanding of biodiversty in South Adriaic, except in a few limited
aress. It would be essentid to identify srategicaly important habitets. We have very limited understanding of
benthic/pelagic coupling or supply sde ecology, one of the things to potentidly investigate. Dubrovnik is
traditiondly strong center for plankton ecology — any proposal should teke advantage of that. In terms of benthic
rescarch, potentids exis to andyze bivadves (Finna nobilis, Lithophaga lithophaga — date shell), sea grass
meadows (distribution and maps), Caulerpa taxifolia and recently Caulerpa racemosa distribution and effects on
changein biodiversity.

Bilkovic: Important to document biodiversity in coastal zone. Put that into spatial context — habitat suitability
work with GIS — identifying important habitat areas & aguaculture aress. Indexes of habitat quality based on
groups of organisms present. Develop modd of sustainability — based on multiuse activities. How aguaculture
activities have changed habitat.

Dulcic: There exit data for pedagic and demersd fisheries. Jukic mapped these fisheries snce 1984. Hvar
expedition (1948): these data can be regarded as data on virgin stock. There is achecklist of species for certain
locations. These data are scarce for the south Adrigtic

Hershner: Human dimenson of biocomplexity is very important. Managing south Adriatic for biodiversty.
Understanding endemic population. Willingness of people to paticipate in sustainable management. of Mljet.
Sociad survey.

1. Mljet — inventory of biodiversty, life cycle of certain species, GIS mapping, socid andyss — relaionship
between socid and naturd.

2. More chdlenging and less feasble — Looking across entire area — distribution of habitat types, key species and
habitat requirements. Overlay that with dressors in the ecosystem eg. water qudity, fecd coliforms. Risk
asociated with the use. Andyss of management drategies. Socid — willingness to accept certain management
Srategy.

Zero hypotheses — stuaion as it currently exists in Mljet is sustainable, so search for interactions that are not
udtainable.
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Experimental — comparison between park and rest of the idand. Efficiency of protection. Investigation into
fishing methods:

1 Biodiversity conditions—with some spatial scale

2 Locd utlization of resources — land use, sea use odlives, agriculture — condructing socid

interaction mode

Some biotic model of both ends of the idand that incorporates socid component. Develop economic feedback
that can be identified.
Habitat suitability models: Direct and indirect link between species and humans, What local inhabitants value as
good habitat —requires explicit interviews;
Also proposed to mode changesin fish gpecies and fishing geer;

Baerwald: Where are focused research quettions? Scientific process of dealy identifying problems, emphasis
on dala Quedtion of associations, need to go deeper than that. Understanding processes — cause and effect
relationship. Biocomplexity — important process level, not association.

Coupled natural and human system — where are the people? It was seen a little bit in a last part of discussion.
Important to look aso on the land. What about social systems on the land.
Sodo-economic system is far more than management. Management of people is not what you are aiming &t.

Other possible topics. bio-geo-chemicad cycles (deadline in a couple of months). Also, biologicad oceanography
program runs two competitions a year. Question of biotic inventories is of relevance only to freshwater proposals
(saltwater is under GEO sciences). Also, population biology program;

NSF wants publicationsin Science and Nature;

Frankic: Important involvement of loca community from the beginning of project development, and capecity
building. Establish process'mechanism of exchange of students'young experts between Croatiaand the USA;

Thursday, October 10" 2002, after noon sesion

Frankic. 1. There is a yealy NCSE/NSF conference in D.C. (January 30-31.2003). We would like to bring a
few young people to attend it and visit VIM S on the same occasion. www.ncseonline.org/confernce

Pursue more concrete collaboration. Post doc possibilities; and need to identify rolesin potential projects.

2. Universty of Rhode Idand, Coastal Resources Center — has summer indtitute for costa management. The next
one is scheduled for 2004 (hed every two years). Provides a one-month of training and education. Supported
through the USAID.

3. Dubrovnik as a regiond center for education in coastd management. It could cover every second year that it is
not in Rhode Idand? It has been identified (for to many times) tha there is a need for education in applied
siences and coadtd management in Croatian and the whole Adridic region!

Proposal: Graduate Study in Coastal Environmental Management; and exchange of graduae suderts,
young experts betwen the US and Croatia.

Hershner: Concept of young colleegue exchange. Interested dmost immediatdly. Need to locate funds Even
shorter term — summer study course — to become familiar with approaches, anaytical methods. Identify small
pieces of project that can be done as student projects. It could move the whole project forward. Capacity exists
for accepting astudent, dmost immediately.

Benovic: Framework for future higher education in Mediterranean oceanography, coastd zone management
within the Polytechnic of Dubrovnik (soon University). In two years we will probably have a M.Sc. program in
environmenta management in Dubrovnik, so now is the appropriate time to get involved.

A discussion took place on needed seps to move the concept toward implementation. It wes agreed to
collaborate on formulation of a proposa that could be used to gpproach funding agencies.

Friday, October 11" 2002. Visit to the Bay of Mali Ston.
- Mdi Stone bay is locaed near the border with Bosnia and Hercegoving; it is a reserve ste that ill continues
with higtorical shellfish aquaculture activity; also apotentid site for the project;
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Attachment 4

General description of the Croatian coast and islands

Croatia has 1,246 idands and they are divided into 79 idands, 526 idets, and 641 reefs and rocks. All
together they represent just 5.8% (or 3,300 km?®) of the Croatian land, but 70% of total Croatian
coadtline (4,057 km of 5,835 km), while 20 idands exceed 20 km? (Leder, et dl, 2000). Only 48
idands are permanently inhabited, and 100 are conddered occasondly inhabited. Average idand
settlement has 417 inhabitants, athough the largest town Mdi Losinj (North Adriaic areq) has 6,566
(1991 census). Idands experience Mediterranean climate, with mean annud temperature of 15°C and
approximately 2,500 hours of sunshine a year, and average annud precipitation between 889-977 mm.
Croatian idands (except Brusnik and Jabuka) are dl pat of the karst relief, built of Cretaceous
sediments deposited in a form of carbonae platform (BSAP, 1999). Specific geological processes
formed so called Dalmatian type of coast, with pardld spreading of coastling, hinterland mountain
ranges, and idand chains. By the end the last glaciations (10,000 years ago), the sea leve rise of 100
meters and tectonic motions separated idands from the mainland. Today’s lines of the idands are tops
of former mountain ranges, and the genera trend of geologica structure is ‘Dinaric direction’. The
product of limestone wesethering is ‘terra rosa’, red soil colored from the conversion of hydrated ferric
oxides to hematite. Such a soil and luck of water on the idands alow just a poor agriculture: small
vineyards, dlive grove, sheep and goat pasture. But coastal, and submarine karst environment is ided
for fishery, recreation, diving, and nautica tourism.

Biogeographicd pogtion of Crodatian coast and idands, the dominating geological base (limestone), a
diginctly karst relief, the indentation of the coast and idands, and the fact that this area was a
sanctuary for plants and animals during the Ice Age, resulted in outstanding coagta biodiversity and
uniqueness of flora and fauna. Peculiarities include predominantly stony limestone coast (karst relief)
with gravelly and rare sandy beaches, endemic flora of coagta rocks, endemic flora and fauna of the
idands, endemic underground fauna, rivers of the Adriatic catchments area with endemic fauna (fresh
water fishes), Mediterranean marshes and naturd lakes (BSAP, 1999). Due to their karst
hydrogedogy, and geomorphology, Croatian idands and marine ecosystems are extremely rich in
fauna of diverse habitats, including the interdtitid fauna, freshwater and terrestrial species inhabiting
numerous caves and pits, as well as deepwater cora reefs habitats. The most numerous endemic plant
species can be found on smal off-shore idands, and cliffs of Damatias idands facing south and
south-west. Ecosystemns of the Croaian idands and surrounding sea have aso been recognized
internationdly as extremely vauable and rich in biodiversity, aswdl asin their cultura heritage.

Why South Adriatic Region?

The Adriaic Seais a gulf of the Mediterranean Sea lying in the southeast-northwestern direction int he
length of 783 km, with the surface area of B8,595 sq. km a the mean sealevd. The Adriadtic is a
shalow sea, with the greatest depth not exceeding 1,330 m and the mean 173 m. The depths of up to
200 m (continental shelf) occupy as much as 73.9 p.c. of the Adriatic sea bottom. Depths exceeding
200 m may be found in the depression of the idand of Jabuka and of the south Adriatic. In generd, it
is a low productive, oligotrophic sea, but it is more productive dong the coast and in the area of
channds than in the open sea. However, due to various specific influences Northern Adriatic is
considered a highly productive region, one of the most productive in the Mediterranean Sea. The low
level of organic production in the Adriatic Sea is a result of a low content of nutritious sdts in weter,
of phosphorus and nitrogen in particular.

The Adriatic Sea is a very sendtive system, both as a physical and as a bio-geo-chemica environment.
The physica component of the Adriatic Sea system depends on one hand on the buoyancy
accumulated in the water column, and on the other hand it is conditioned by the air-sea buoyancy
exchange and by the buoyancy input via riverine freshwater discharge. The Adriatic Sea has a peculiar
property that is characterized both by the estuarine circulation type and by an anti-estuarine circulation



pattern in the Strait of Otranto. These properties are mirrored by biologica species that are present
along the coasts and in the pelagic systems of north, middle and south Adridtic.

The South Adriatic Pit is a portion of the Adriatic Sea where dense water formation takes place via an
open-ocean convection. This is an oligotrophic area and a spring phytoplankton bloom is triggered by
nutrient injections into the euphotic zone by the winter convection. Therefore, to some extent, the
spring primary production maximum should be associated to the intensity of the deep-water formation
processes. The winter heat losses strongly change on interannual time scae resulting in a variable
convection depth, which then determines the nutrient input nto the euphotic zone and thus the new
and export production. The vertica carbon flux data interpreted with remotely sensed agal biomass
and in dtu nutrient data suggest that the interannual variations of the Southern Adritic opentsea
spring bloom are indeed associated mainly to local winter climatic conditions.

Correspondence of the high-chlorophyll content paich and the center of the cyclonic gyre confirms
that the intermediate high-nutrient content water advected from the Eastern Mediterranean, is
vertically mixed in the center of the Southern Adriatic by winter convection and dense water formation
processes. Sometimes, mild winter results in a complete absence of the vertica convection and, in
these conditions the spring phytoplankton bloom in the open-sea area should be determined by other
mechanisms such as the exchange with the nutrient-rich coastd waters and the large-scale vertical
mixing. The new production estimated from the amount of nutrients made available to the
phytoplankton by mixing over the convection depth is in a good agreement with the sediment trap
data, confirming the predominant role of local winter climatic conditions in the Southern Adriatic
biologica pump. It was dso evidenced that the spring bloom undergoes high-frequency weekly time
scale variability as determined by strong heat [0ss events on the synoptic time-scale. In fact, the spring
aga bloom maximum condggts of a series of short-term high-production episodes associated with the
cam wegther periods, which typically take place after the violent mixing events and trangent nutrient
injections into the euphatic zone. The total spring primary production, which is to a large extent a new
production, represents then the sum of these single bloom events.

This high-frequency pulsating mode of the spring phytoplankton bloom in the Southern Adriatic
requires the high-resolution biologica sampling in order to resolve short time scales associated with
the operntsea convection and events in the locd meteorologica forcing function. Interannud variations
of the intengty of the vertical convection cause changes in the dense water volume formed. Dense
water outflow measurements in the Strait of Otranto revealed interannua variations of the flow rate
ranging from 0.1 to 0.4 Sv, which agreed perfectly with the winter climatic conditions. mild winters
result in a weak outflow, while severe winters generate strong bottom water outflow in the Strait of
Otranto. These characteristics make the South Adriatic Pit and the Strait of Otranto key areas for the
long-term monitoring of the variaions of the sea response to interannual climatic variability. This
monitoring should be interdisciplinary and should include some key biologicd and chemicd
parameters in addition to physica oceanography components.

Because of water mixing and sea currents that shift mgjor portions of water masses from the south
toward north Adriatic areas, bio-geo-chemica properties of the South Adriatic have mgor role in the
behavior of other Adriatic zones. On the contrary, the South Adriatic area is less researched than other
zones, and consequently has poor database of biodiversty and other components necessary for the
biocomplexity project. The South Adriatic Region and the biocomplexity project will include area
between Bay of Kotor and the idand of Lastovo. In this area there are idand of Elgphits, the Nationa
Park “Mljet”, searreserve Bay of Mdi Ston and the Neretva rivermouth.

The south Adriatic area has been identified by the Conservation Internationa as one of the 25 hotspots
to be preserved globdly (Cl, 2001). In addition, recently completed WWF Mediterranean Gap
Andysis identified Damatia as one of 13 key priorities in the Mediterranean to be conserved and
protected. The Government of Croatia identified this area as one of the six most ecologicaly vauable
and threstened areas in Croatia (see Fig 1.).



Fig. 1. Ecologicaly vulnerable and threstened areas of the Adridic area
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Socio-economic aspects

This whole area has experienced profound demographic changes over the past decades, due to the war
and post-war circumstances, decline of socio-economic opportunities (education, employment, etc.)
and increased level of poverty. Populaion dendty is extremely low, and it remains very old (average
64). Other problems include isolation and dipersion of the idands area, singularity of mogt idands,
poor natura resources regarding soil types, lack of water, dry summers, inadequate government
policy, socio-geographical and economic decrease due to cdlapse of saling, fisheries, handcrafts,
schools, deagrarization, etc.

Underutilization of resources and the proverbid lack of a labor force causes agriculture, the oldest and
until recently the most important economic activity of this part of the Croatian idands, to rank very
low in terms of economic priorities. Viticulture, for centuries the most important agricultural branch,
does not produce any surplus and hardly meets the needs of the local population. The tradition of
growing and gathering medicnal herbs has aso died out. Growing olives, for which there are very
good natura conditions, is gaining in importance as an economic activity. Sheep breeding, which is
complementary to olive growing, is aso increasing. However, while idanders are good producers,
there is a lack of products processng and marketing. In spite of truly idedl resources for numerous
Mediterranean crops, which if grown could complement upscale tourism. There is a need for
egtablishment of farming cooperatives that would create incentives for gathering the remaining
farmers together, recruiting new ones and provide conditions for a modern, organized farming activity.

While suitable, in terms of its resources, for high qudity tourism, this area has been providing lower
qudlity services when compared with other idands or the Croatian coast. However, based on its natural
and culturd heritage this area has numerous potentials for progperous and sustainable socio-economic
development.

Over the past 2-3 decades the natura and cultura heritage has been increasingly neglected,
disntegrated and forgotten, causing off balance and threat in once maintaned harmony between
naturd and traditiond life and customs. In planning and developing a biocomplexity project we should



ecificaly emphasize and address socid and economic elements and needs for integrated resources
management and sustainable development plan (or ICZM).

Integr ated coastal zone management (ICZM)

Croatia needs an ICZM plan that will help combine dl aspects of the human (socio-economic),
physical and biologica factors of the coastal areas within a single management framework. One of the
main aspects and goals of the proposed biocomplexity project is to emphasize holisic and
interdisciplinary gpproach in caref ul planning and management of dl sectord activities. This gpproach
should smultaneoudy result in grester overdl benefits than just pursuing sectord development plans
independently of one another (e.g. agriculture, tourism, aguaculture, fisheries, education, etc.). Idands
and coastal ecosystems sudtainable development drives to maintain or restore a baance between
naturd and human environments. Therefore, sustainable development in this project will involve
management in time and space of the condant interactions between ecologica and economic, and
socid and naturd variability, supporting co-existence of ecosystems and lifestyles sde by sde
Naturd and cultura components of the idands heritage are inseparable and could not be addressed
independently of each other, neither in development planning or conservation efforts.

ICZM plan for sudainable development will include careful consideration of a multiplicity of
parameters and their interactions. Adequate policy must address the resolution of potentia conflicts,
which is often hindered by lack of information or appropriate methodologies. Planning for sustainable
uses must be a process that comprehensibly and holigtically andyses idands and coastd systems:
natura resources conditions, human uses and socio-economic aspects. Socio-economic sector conflicts
can be managed smply by controlling where certain activities are undertaken (e.g. different types of
agriculture, tourism, aguaculture, fisheries, etc), but sugtainability can only be attained when
environmental conditions are gppropriate. This means that choices should be based on environmenta
requirements and suitability for the activity and the activity’s interactions with the environmenta
resources. Site gauitability assessment and implementation must incorporate socio-economic, and
culturd factors. Although, the Croatian Government has the respongbility to determine the
gppropriate baance of resource preservation and utilization of the idand aress, decisons should be
based on interests and participation of the loca communities. Therefore, important parts of the ICZM
process are actions a the locd level. All stakeholders mugt be able to participate in the planning
process to ensure that it is as equitable as possible, and that they understand the connections between
different elements of the process and understand how their actions can contribute to the achievement
of the common good or vice versa. Therefore, this project will aim to improve and increase sustainable
economic goportunities and socia cohesion in the South Adriatic region.
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Attachment 5

Itinerary for visiting Croatian scientists

Prof. T. Legovic, Institute Rudjer Boskovi, Zagreb and

Dr. M. Peharda-Uljevic, I nstitute for Oceanography& Fisheries, Split
January 27- February 6, 2003
(Supported by the NSF Grant)

Monday, January 27, 4 pm — Arriva a Washington Dulles airport, drive to Hotel Best Western
Pentagon, 2480 South Glebe Road, Arlington, Phone: 703-979-4400

Tueday, Jan 28 - 10-12:00 am —meeting with USAID (dr. Barbara Best, Ms. Luba Fgjfer, Ms. Anne
Convery, Mr. Martin Hewitt)

Wednesday, Jan. 29 —10:00 am - meeting at NOAA, Silver Spring with Mr.Charles Ehler (director
of coastad management and internationd departments) and prof. Biliana Cicin-Sain, check this web
dte http://www.udel.edu/CM S/csmp/pages/network.html

2:30 pm - meeting with NSF team: Ms. Bonnie Thompson (Program
Manager, International Science and Engineering), Jeanne Hudson (Regiona Coordinator, Western
Europe), Alexandra Stepanian (Regiona Coordinator, Central and Eastern Europe), Tom Bagrwald
(Program Director, Geography and regional sciences), Robert O’ Conor (Program Director, Decision,
Risk and Management Sciences), Phillip Taylor (Program Director, Biological Oceanography), and
Henry Gholz (Program Director, Long-term Ecologica Research)

Thursday, Jan 30 —8:30 am-7 pm - NCSE Conference at Reagan Building and Internationa Trade
Center, 1300 Pennsylvania Avenue, evening reception,
Mesting with dr. Rita Colwell

Friday, Jan 31 —8:30 am- 7 pm - NCSE Conference, evening reception

Saturday, Feb 1 — 8:30 am —4:00 pm Dean & Directors meeting, a Willard Inter-Continenta Hotel,
1401 Pennsylvania Av.
Saturday evening leaving for Williamsburg. Staying a my house.

Monday, Feb 3 —8:30 am —meeting at VIMS, Center for Coastal Resources management, thisisalso
our monthly meeting; you will briefly learn what we do
http://ccrm.vims.edu/

2:00 —3:00 pm — presentation time (T. Legovic)

Tueday, Feb 4 —9:00 am — meeting with Marcia Berman, CCRM/VIMS
1:30 — 4:00 pm Workshop with Dr. Harry Wang and hydrogeological modeling team (VIMS), and Dr.
Ralph Cheng (USGS), on UnTRIM 3-D modeling gpplication on Adriatic region;

Wednesday — 12:00 pm — pot-luck lunch, morning meetings with severd VIMS scientists
2:00 — 3:00 pm presentation time (M.PehardaUljevic)
Concluding meeting with Dr. Carl Hershner, Director of CCRM/VIMS

Thursday —11:00 am — meeting with the Croatian Ambassador, Dr. Ivan Grdesic, Croatian Embassy,
Washington DC
3:00 pm- leaving for Washington Dulles airport, 5:45 pm departure



| zvjesce — Croatian Study Visit Report

Poget Sedinjenim Americkim DrZzavama, koji je organizirda dr. Anamarija Frankic, je trgeo
od 27.01. do 07.02.2003. U sklopu pogeta prof. dr. Tarzan Legovic, dr. Frankic i ja smo imdi
nekoliko sadaneka sa federdim agenidjama u Washington D.C. vezano za ispitivanja
mogucnodi izrade zgednickin projekaa za znandvena idrazivanja i edukediju. Putovanje je
bilo nesavak radionice odrZzane produ jesen u Dubrovniku ( na kojoj su doneSeni zekljucd o
pripremama i pokretanju medunarodnog podijediplomskog  dudija iz podruga zafite i
upravljanja prirodom (Graduate Environmenmentd Management School) te  pripreme
Biocomplexity projekta za podruge juznog Jadrana koji bi e prediozio za financiranje
Nationa Science Foundation (NSF).

Dana 2801 imdi smo sadtanak u USAID sa nekoliko preddavnika ove organizacije
ukljucujuci dr. Barbaru Bedt, dr. Ljuba Fgfer, dr. Alicia Grimes i dr. Martin Hewitt.
Nagladena je vanogt traZenja izvora financiranja projekata sa razicitih stana (leveraging
funds) te podr&a misije USAID-a u Zagrebu. Dane su nam smjernice za pripremu projekata
zarazvoj dudijai rezmjenu profesorai znansvenih srucnjaka

Dana 29.01. prijepodne smo imdi sastanék u NOAA medunarodnom odjelu. Domecin
sadanka je bio Charles Ehler (Direkrot odjda za Medjunarodnu suradnju i Direktor odida za
Upravljanje Obdom —CZM), i prof. dr. B. Cicin-Sain (Direktorica skole za Marine Policy,
Universty of Deaware). NaglaSena je spremnost NOAA-e da pomogne razvoju
polijediplomskog dudija sa svojim drucnjacima Naddje, navedena je mogucnog sudentskih
praks za hrvatske sudente u okviru ove organizadije.

Podijepodne 29.01. smo imdi sastanak u NSFu sa dr. Bonni Thompson (project manager,
centrd and eastern Europe program), dr. Jeanne Hudson (regiond coordinator, western
Europe), dr. Alexandra Stepanian (regionad coordinator, centrad and eastern Europe), dr.
Robert O'Connor (program director, decison, risk and management sarvices), | dr. Phillip R.
Taylor (program director, biologicd oceanography). Na sastanku je pokazna velika
zanteresranogt za projekte vezane za juzni Jadran te su nam dane smjernice za pripremu
projekta. Nagladeno je da NSF ne dge seddva dranim inditucijama vec da su sedsva
namjenjena prvensveno za Americke sudionike na projektu. Medutim, ngpomenuto je da se
gedsdva od moguceg projekta mogu koriditi za nabavku razne opreme (npr.oprema na brodu,
laboratorija, indituta, | d.) te za placanje dudenata na doktoratima i postdoktoraima bez
obzira na njihovu nadondnu pripadnod. 1znos za do sada odobrene biocomplexity projekate
kretdli su se od nekdliko datina tisuca dolara do nekoliko milijuna dolara, u trganju od jedne
do tri godine:

U cetvrtak i petek (30. i 3L01) smo sudidovdi na medjunarodnom kongresu o vaZnogi
edukacije za odrzivi razvop i Sgurnu buducnog kgji je organizireo naiond Councl for
Science and Environment (NCSE). Tijekom kongresa smo upozndi predstavnike desetek
fekultetla i upozndi ih sa planom otvaranja podijediplomskog  dudija iz Environmenta
Management. U subotu (12) smo u skopu nestavka kongresa sudjdovdi, kao prvo
medunarodno izadansvo, na sastanku Dekana i direktora sveucilida koji imgu programe iz
podruga znanodi o okolidu ili zadite i upravljanja okolisem. Na sadanku smo preddavili
planirani  dudij, %o je pobudilo poprilicno zanimanje, ukljuctjud i mogucnost suradnje A
sveucilidom Yde.



Sijedeci tjedan poget je nedavijen u Virginiji na Virginia Inditute of Marine Scence
(VIMS) gdie smo odrzdi s=iju razgovora sa znandvenicdma iz radidtih odida vezano za
mogucnosti  izrade Biokomplexity projekta za jumi Jadran. Dogovoreno je da keo rezultat
provedenih razgovora, dr. Anamaija Frankic ngpi%e radnu vezju prijedloga  mogucih
projekata. Na VIMS-u smo prof. dr. Tazan Legovic i ja odrZdi predavanja o didanogtima
nash inditutai na§m istrazivanjima

Dubrovnik view from mountain Srdj
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