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The meetings on harmonization
of the texts of draft Protocol on
Flood protection to the Framework
Agreement on the Sava River
Basin and draft Protocol on emer-
gency situations to the Framework
Agreement on the Sava River Basin
will be organized in December
2009, and beginning of 2010 re-
spectively, upon invitation of the
Sava Commission. The meetings
will be attended by respective del-
egations of the State Parties.

The texts of the draft protocols were
prepared by the Sava Commission
and delivered to the Parties for
consideration in order to reach a
final consent on the draft texts and,
thereof, sign the protocols.




DEAR READERS,

Climate crisis which is causing a dramatic water shortage
on one hand and is increasing flood risk on the other is a conse-
quence of unlimited use of natural resources. Economic crisis
is a consequence of production and consumption growth with-
out considering the social and environmental reality.

Both crises were caused by social crisis (value crisis) of the
so called developed world. In order to evaluate e.g. economic
success, the developed economies are still primarily using
GDP index which DOES NOT CONSIDER material and
energetic relationship between the environment, econ-
omy and society in development evaluation. Such actions
are distinctively opposite to the Agenda 21 (UNCED, 1992).
By looking for a way out of the global crisis, the politics
is “discovering” the 21st century programme — Agenda 21.
It recognizes it as an up-to-date, comprehensive and useful
document which has already for 17 years been imposing on
all UNO members to work towards establishment and main-
tenance of sustainable development with a motto “think glob-
ally, act locally”. In practice the implementation of principles
of Agenda 21 means measures of mitigation and adaptation
to climate changes which are haz ardous to safety, welfare
and development. In practice the realization of sustainable
development principles means searching for development
solutions which take into consideration the characteristics of
the local and regional resources and preserve their ecosystem
services. We are talking about a developmental challenge
for the researchers and planners on the regional, state and
local level. This is a business opportunity for introduction
of environmentally suitable technologies and arrangements
and a large business that can open new work posts for the
local inhabitants.

A WAY OUT:
STRONGER REGIONAL COOPERATION

EU has enacted regional approach by implementing the EU
Water Framework Directive (EU WFD, 2000). River basins
have become basic management units for which the mem-
bers, following a joint methodology, are preparing river basin
management plans (RBMP) for water resource use. Danube
river basin (DRB) is an example of good practice when it
comes to introduction of sustainable development principles
into the international river basin management. It was due to
cross-border cooperation of the Danube counties in imple-
mentation of the Convention on protection and sustainable
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use of the Danube river
and due to the work
of the
Commission for

International
the
Protection ~ of  the
Danube River (ICPDR)
that the efficiency in
water resource man-
agement in this inter-
national river basin
has increased. This
is also perceptible in
decreased  burdening
of the Black Sea. By
adopting the DRBMP,
the Danube river ba-
sin will get an up-to-date

regional programme for water resource management and
that will be an ideal framework on which a developmentally
oriented Danube strategy which considers regional resources
can be based on.

ENHANCING THE EFFICIENCY:
CROSS-BORDER AND SUB-REGIONAL PROJECTS
The Sava River has the highest river stage among the
Danube tributaries. Legal basis for transboundary coop-
eration of countries (Slovenia, Croatia, BiH, Serbia and
Montenegro) in the river basin is the Framework Agreement
on the Sava River Basin (FASRB, 2004). The Secretariat of
the International Sava River Basin Commission began its
work in 2006. Goal: preparation of Sava RBMP that will en-
able re-establishment of navigation and planning of compre-
hensive solutions to increase flood protection, reduce drought
damage and increase the percentage of renewable resources.
This is a highly developmentally oriented approach em-
phasizing the assistance to the Parties, so that they can es-
tablish a Consensus among various shareholders in the river
basin in the field of project preparation with transboundary
importance. Here we should point out the role of EC which
offered financial support to this approach. Sava countries
thus have an up-to-date legal basis and tools (Permanent
Secretariat) which enable them to reach comprehensive solu-
tions with consideration of material and energetic relations in
the international river basin.
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INTERNATIONAL SAVA RIVER BASIN COMMISSION

SAVA NewsFlash is available on the website of the Sava Commission at:
www.savacommission.org

- BAWNIEove

Mitja Bricelj, PhD, Member to the Sava Commission,
Secretary, Ministry of Environment and Spatial
Planning of the Republic of Slovenia

SAVA NewsFlash is the official bulletin of the International Sava River Basin Commission, published
twice per annum as a bilingual edition - in English and the chosen official language of the Sava
Commission for each edition. It is aimed to present the review of most significant activities, projects and
achievements of the Sava Commission in the fields covered by the Framework Agreement on the Sava
River Basin, provide useful information and enable better communication of relevant stakeholders, as
well as the wider public, with the Sava Commission, and, thereby, promote the values and potentials of
the Sava River Basin.
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Many activities and devel- ?n! T
opments have taken place
since the last edition of the SAVA
NewsFlash. As the capital event or-
ganized by the Sava Commission we
should stress the Second Meeting
of the Parties to the Framework
Agreement on the Sava River Basin
(FASRB), hosted by the Republic of
Serbia, which took place on June Ist
2009 in Belgrade. The high level of-
ficials of the Parties to the FASRB,
international and regional organiza-
tions, NGOs and other stakeholders
considered and discussed the prog-
ress achieved in implementation of
the FASRB, capacity building and
cooperation issues since the First
Meeting of the Parties in 2007. As
Mr. Branko Baci¢, Chairman of the Sava Commission,
noted “This is the occasion to review the results achieved
within work of the Sava Commission in the past two-
year period, possibility to see the big picture of the state
of condition we are currently dealing with, as well as
to announce the development measures, plans and pro-
grams under coordination of the Sava Commission and
through a common vision of the riparian countries, in
the forthcoming period.”

As one of the milestones of the meeting, the Protocol
on prevention of water pollution caused by navigation to
the FASRB — signed by the Heads of Delegation of the
Parties — should be especially highlighted. The Protocol
is aimed at prevention, monitoring and reduction of pol-
lution caused by navigation, establishment of technical
requirements for equipping the port facilities and other
reception stations, development of the best available
techniques, informing, development of spill response
measures, and monitoring of the water quality. It stresses
the significance of establishment of institutional frame-
work and joint body for identification of grounds and

facts relating to accidents, and environmental impacts,
and presents the common result yielded under the aus-
pice of the Sava Commission.

The other milestone is the Declaration of the 2nd
Meeting of Parties, by which the Parties have confirmed
the objectives of the FASRB as an important guidance for
the work with regard to different aspects of cooperation
and development in the region, provided support to fur-
ther development of navigation and water management
in a sustainable manner, highlighted the role of the Sava
Commission in realization of the goals, pointed out the
significance of climate changes that could have signifi-
cant impact to activities in the water management of the
Sava River Basin, and, accordingly, encouraged further
investigation of possible impacts and development of an
integrated approach involving mitigation and adjustment

measures, as well as the development
“ l of joint projects.

Within its regular activities in past
six-months, the Sava Commission held
two sessions: 12th Special Session
(May 6-7, 2009) and 13th Special
Session (September 22-23, 2009).
Among standard issues considered on
the session, such as the realization of the
Commission’s Work Plan, work of the
expert groups, financial management,
etc., the Decision on Amendments of
the Detailed Parameters for Waterway
Classification on the Sava River was
also passed on this session. One of the
highlights of the 12th Special Session
is surely the Decision related to de-
velopment of the “Detailed Design
and Prototype Installation for the




River Information Services on the Sava River”, which has
been agreed to be financed on equal basis by Bosnia and
Herzegovina, Republic of Croatia and Republic of Serbia.
The ministries responsible for transport from Bosnia and
Herzegovina, Republic of Croatia, and Republic of Serbia
have designated their representatives to act as members of
the Steering Committee for the monitoring of the project,
which has commenced on September 15 20009.

In period between the 12th and 13th Special Session,
the Sava Commission passed the Decision related to the
Detailed Design of the Sava River Waterway. Namely, ac-
cording to the Decision, the Detailed Design of the Sava
River Waterway shall be developed in accordance with
the parameters for the class Va on the sector from the river
mouth (rkm 0) to Br¢ko (tkm 234) and in accordance with
the parameters for the class IV on the sector from Bréko
(rkm 234) to Sisak (tkm 594). The Republic of Croatia
shall take charge for development of the Detailed Design
for the Sava River Waterway on the sector from Brcko to
Sisak, and Bosnia & Herzegovina and Republic of Serbia
shall mutually agree on the development of the Detailed
Design of the Sava River Waterway on the sector from
the river mouth to Br¢ko. The competent authorities of
the latter countries shall begin with all necessary proce-
dures for financing the works on rehabilitation and de-
velopment of transport and navigation on the Sava River
Waterway, and the Republic of Croatia and Republic of
Slovenia shall continue with activities on establishment of
navigation upstream from Sisak. If circumstances would
require so, the Parties to the FASRB shall, for realization
of this Decision and if necessary, conclude additional bi-
lateral or multilateral arrangements.

Deliverables of the 13th Special Session are also of high
significance for the sustainable development of the Sava
River Basin. The Commission accepted the Sava River
Basin Analysis (SRBA) Report, which was prepared in
line with the EU WFD and would be used as a solid basis
for further activities on development of the Sava River
Basin Management Plan. In order to enable the informa-

tion availability, the Commission is undergoing technical
preparation of the SRBA Report for broader dissemina-
tion. Among else, the Commission considered the activi-
ties and decided on next steps to be taken in regard to the
following projects: Master Plan for development of the
nautical tourism in the Sava River Basin, Rehabilitation
of the Sava River Waterway, Hydrology Report for the
Sava River Basin Analysis, Hydro-morphology Report
for the Sava River Basin Analysis Report, Preparation of
implementing documents for the Sava GIS, PLATINA
project, etc., passed the Decision related to the appli-
cation for financial support for preparation of the Sava
River Basin Management Plan, under the framework of
the project of the European Commission “Technical as-
sistance for the preparation and implementation of the
Sava River Basin Management Plan”, discussed the
promotion activities for next year, organization of ne-
gotiations of the Parties on the draft Protocol on Flood
Protection and draft Protocol on Emergency Situations,
granted the observer status to the World Wide Fund for
Nature (WWF) and extended the observer status to the
NGO “Green Action” from Republic of Croatia, etc.
The Sava Commission continues its activities and hard
work focused on sustainable development of the Sava River
Basin under the scope of the FASRB implementation.

Ljiljana Pandfic,
Expert Associate, Secretariat of the Sava Commission

“HYDRO-MORPHOLOGY REPORT
FORTHE SAVA RIVER BASIN ANALYSIS”

& The project completed on May 21 2009;

T ccccccccccccccccccccccceccccccnii shuANEwsFLASH s

& Aimed to contribute to the finalisation of the Sava River Basin Analysis Report by prepa-
ration of a comprehensive report on hydro-morphological drivers, pressures and impacts
in the Sava River Basin. The report should also, by its findings and recommendations,
help increase the synergies and reduce the antagonisms among different sectoral poli-

cies in the Sava River Basin.

“PREPARATION OF IMPLEMENTING
DOCUMENTS OF THE SAVA GIS”

& The project commenced on June 29 2009;

& Sava @IS should provide a good communication channels for the ISRBC community for
sharing and disseminating knowledge about water resources, an effective and efficient
river basin management and planning in the Sava River Basin, and assist in creation of a
technical context and establishment of environment in order to enable the Parties to the
FASRB to work according to open and interoperable principles and criteria.
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SAVA RIVER WATERWAY
MARKING IN THE REPUBLIC OF SERBIA

ava River Waterway marking in the Republic of

Serbia has a long tradition, since the Sava as a river
transport waterway has always been used to a lesser
or higher extent for a significant number of economi-
cal activities between the cities (regions) it links. Even
when due to lack of assets, in beginning of 1997, the ac-
tivities on waterway marking and maintenance ceased
and when, for more than 10 years, navigation was ex-
clusively a sole responsibility (and risk) of the ship-
pers, navigation has never been completely suspended,
nor has a wish for re-establishment of river transport
ever extincted.

A paradox related to the cease of care after the Sava River
regarding the navigation refers to a fact that only a few years
before this event, and after a longer pause, a significant in-
vestments were directed to research works, development of
documentation, and even construction of two groins, dredg-
ing works, and displacement of the waterway into the left
estuary on one of the most known navigation bottlenecks in
the Republic of Serbia — sector “Kamicak™. In parallel with
these works, in mid 90’s, the upgrade — repair of the existing
and construction of several new groins was realized on a bit
up-streamer sector “Mrdjenovac”. And then, when it looked
like the long expected progress was taking place on the Sava
River, after completion of the first phase of the envisaged
works, a complete cease of the activities on marking and

maintenance of this watercourse had happened.

Meanwhile, a number of events, which directly or in-
directly made an impact to rehabilitation of the marking
system for purpose of navigation on the Sava River in
terms of its re-actualization, happened: the Sava River
was officially recognized as the international waterway;
the Sava Commission, with special expert group for nav-
igation, was established; the project “Bathymetric sur-
vey of the Sava riverbed from km 0 — 165 and from km
207 — 225” was realized, the cooperation of the riparian
countries was intensified on levels, a years-long bizarre
problem of four double kilometre marks on a bound-
ary of the Republic of Serbia, Republic of Croatia and
Bosnia and Herzegovina was solved; the rulebooks regu-
lating numerous navigation-related issues on the Sava
river according to the European standards were adopted
and put into the effect.

Directorate for inland waterways “Plovput” is a special
organization of the Government of Republic of Serbia, to
which a work on re-establishment and maintenance of the
marking system of the existing waterway on the Sava River
in the Republic of Serbia — on a section of the watercourse
from km 0 — 210 on the left bank, and from km 0 — 178 on
the right bank, has been delegated. The works have begun
in September 2007.

Basis for planning and later execution of these works was
project “Bathymetric survey of the Sava riverbed from km
0— 165 and from km 207 —225”. Major
part of the bank marks (signs for navi-
gation regulation and river kilometre
marks) was developed during that year,
so that first concrete field works could
begin in November. The latter works
considered removal of old and place-
ment of new bank marks in accordance
with the newly designed waterway and
the adopted Marking Plan for the Sava
River. Works started from the river
mouth, upstream.

Marking of the first 15 kilometres of
the watercourse faced many difficul-
ties, since the marks had to be installed
in urban zone of Belgrade, where, due
to a numerous floats, the access to bank
by a ship was almost impossible. By
end of year 2007, first 48 river kilome-
tres were marked bank marks. On this
section, after 17 years of existence of
the unkept marking system, about 50%
of the old bank marks, which were re-
moved from their position so they could
not cause confusion during navigation,
were found. Upstream, the situation
was significantly worse, so the per-




centage of the residual old bank marks
amounted at about 10%. The largest
damage was noted at kilometre marks
which

have, all these years, been excavated, ,'

outside the inhabited areas,

cut and taken for private use by local
population and collectors of secondary

raw materials.

Further works on rehabilitation of
the marking system were intensified
in June of next year, when the remain-
ing part of the marks necessary for
completion of works to rkm 210 was
developed, and the section of the wa-
terway from rkm 48 to rkm 150 was
marked as well. Besides the hard work
and long-lasting excavation of the old
marks, the activities in this section
were additionally delayed by works
on sectors “Kamicak”, “Mrdjenovac”
and Sabac, where the access to loca-
tion, from rkm 80 to rkm 113, was
only possible by boats due to low wa-
ter level and law banks.

In line with the field works, the ac-
tivities on establishment of the surveil-
lance point on the Sava River, which
would after completion of works on the
waterway marking take over the main-
tenance of the installed marks to keep them trim, were ini-
tiated. Due to its geographical position, primarily due to
vicinity of the Drina river mouth — sector “Raca”, as well
as availability of the necessary infrastructure, Sremska
Mitrovica was selected to be the location of the first sur-
veillance point on the Sava River in a watercourse sec-
tion in Serbia. For that purpose, during same year, a ship
with crane, which will work on the sector, and a wharf,
which will be a physical base of “Plovput” in Sremska
Mitrovica, have been capacitated. Another surveillance
point, which would be located in Sabac and responsible
for correct functioning of the marking system on all well
(not)known sectors on the Sava River “Mrdjenovac” and
“Kamicak”, is planed to be formed.

Directorate for inland waterways has continued the ac-
tivities on realization of the works, which considered pro-
curement of the housing container units for the needs of
future surveillance points in Sremska Mitrovica, whilst it
is expected that the last bank mark on the Serbian side of
the Sava River (river kilometre 210) would be in place until
publication of this text.

What is interesting to note is that, out of total 180 bank
marks that have been installed during period November
2007 — October 2009, three kilometre marks have disap-
peared, which, in overall, witnesses the state of condition
in the field and the positive attitude toward this kind of
work, in whose realization many people ceased to believe
a long ago.

It is important to emphasize that all installed marks
have been developed and placed in accordance with the
adopted documents of the International Sava River Basin
Commission: Rules for Waterway Marking on the Sava
River Basin, Navigation Rules on the Sava River Basin and
Marking Plan for the Sava River.

With aim to continue the signalization modernisation
on inland waterways, which “Plovput” has started in year
2004 — first on the Danube River, and later on the Tisza
River, all lighted bank marks have been adjusted to a so-
lar navigation lanterns, which will later on be installed
on them, and kilometre marks from rkm 48 to rkm 210
actually bear numbers made by reflective foil. All this
should create the evident, reliable, of high-quality and for
maintenance simple marking system for the international
waterway. As a final result, all these steps, in combination
with other activities that “Plovput” in parallel implements
on the Sava River, such as the regular bathymetric survey
of the riverbed, hydro-technical measuring and imple-
mentation of river information services, will, pretty soon,
establish the environment for intensive and safe naviga-
tion on the Sava River.

Ljubisa Mihajlovié,

Assistant Director

Viadimir Senicié,

Head of the Department for inland waterways marking
Directorate for inland waterways “Plovput” Belgrade
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Figure 1: Croatian NtS portal home page

RIS IN THE SAVA RIVER BASIN

River Information Services (RIS) are presently under de-
velopment in two out of four Parties to the Framework
Agreement in the Sava River Basin (FASRB). Croatia and
Serbia are developing RIS in different ways, but completely
in accordance with the European RIS Directive (2005/44/
EC), on their inland waterways, including the Sava River
Basin. Slovenia has no categorised inland waterway on
its territory, for purpose of commercial navigation in the
Sava River Basin, and, therefore, is not developing the RIS,
while Bosnia and Herzegovina has no experience in RIS
development, meaning that none of the RIS services has
ever been developed.

Holders of the RIS devel-

Source: RUPL.  opment in Serbia and Croatia

L LT

are Directorate for inland

waterways from Belgrade —

=S T Plovputand Agency forinland

- waterways from Vukovar,
respectively. The common
characteristic of RIS devel-
opment in both countries is
that all RIS services have pri-
marily been developed on the
Danube River, so that the RIS

Figure 3: CRORIS player application

Figure 4: Serhian NtS interface

Source: CRUP Ltd.

in vicinity of Belgrade, ENC are under development but
covering complete section of the Sava River in Serbia.

It is essential to note the ongoing project on RIS
Implementation on the Danube River in Serbia, financed by
the European Commission in amount of 11,000,000 EUR,
whereby the completely operative RIS will be established
from Bezdan to Djerdap II during year 2012.

Agency for inland waterways from Vukovar ensures the
RIS functionality in Croatia. Entire section of the Sava
River in Croatia is covered by NtS and ENC, while AIS
is developed on the Danube River and Drava River up to
Osijek. One should emphasize that, in Croatia, the RIS on
the Danube and Drava, up to Osijek, is in appliance.

The Sava Commission, recognizing the significance of
the RIS, and in line with the liabilities originating from the
FASRB, has undertaken initial steps toward establishment of
a completely operative RIS in the Sava River Basin. Among
other activities, the respective Ad hoc expert group is formed,
relevant standards necessary for RIS establishment are passed,
and development of the “Detailed Design and Prototype
Installation for RIS on the Sava River” is launched.

Obligation to finance the afore mentioned project has
been, equally, taken over by all three parties interested for
RIS implementation in the Sava River Basin — Bosnia and
Herzegovina, Croatia and Serbia.

EuRIS player

= Figure 2: Croatian RIS system infrastructure

The project has commenced in mid
September 2009, and its completion

Source: Plovput
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Source: CRUP Ltd.

is expected in mid 2010.
; The project should outline the as-

____d “ 4|l sessment of the current state in re-
= gard to RIS in the Sava River Basin,
detailed design of the RIS system,

e i‘ detailed field measurements, com-

patibility test with the systems on the
Danube and Rhine, prototype instal-
lation, which will be completely in
function on the section of the Sava
River, cost estimation of the RIS
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coverage of the Sava River is significantly lesser. Moreover,
all services have been developed in conformity with respec-
tive European standards and directives.

Plovput from Belgrade has been developing the RIS on
inland waterways of Serbia independently and is operator of
all available RIS services, which also includes the Notices
to Skippers (NtS), preparation of the Electronic Navigation
Charts (ENC), and Automatic Identification System (AIS).
NtS and AIS services are available on the Sava River only

Figure 5: AIS Coverage of test centre in Serbia

sore:Plovput— jmplementation on the Sava River,

detailed technical specification of the fu-
ture system, implementation plan, tender
documentation and relevant environmen-
tal impact assessment study for the RIS.

Hereby, conditions for harmonized de-
velopment of RIS in the Sava River Basin
are created, fully in accordance with all
relevant European standards, as well as
with already established or foreseen RIS
on the Danube and Rhine.

Many factors make impact to final implementation of
RIS in the Sava River Basin, but one should expect that
completely operative RIS will be established in year 2012.

Zeljko Milkovic,

Deputy Secretary for navigation

Sinisa Spegar,

Adbvisor for technical issues of navigation
Secretariat of the Sava Commission




TOWARDS JOINT SOLUTION OF SEDIMENT
MANAGEMENT IN THE SAVA RIVER BASIN

One of the important elements in sustainable water man-
agement is sediment management. When referring to the
quality of our rivers, we often have in mind clean green water
in which fish, crayfish, water plants and other water organisms
live. We enjoy the beauties of the river but we are often not
aware of how important it is to preserve balance between the
animate and inanimate nature. One of the important factors for
preservation of water life is also sediment which is a part of
inanimate nature. Sediment is created by leaching and erosion
of mineral and organic substances which are transported and
deposited by water in the areas where the water flow slows
down due to the ground configuration.

Each person has a different attitude towards this part of
inanimate nature. Children most often use it for playing.
How lovely it is to play next to the water with a bucket and
spade and to throw stones in the water. How “cool” you are
when you can throw a flat stone so that it jumps off the water
surface a few times, before it sinks. Finer material is perfect
for making “sand cakes” which cannot be eaten, of course,
but the sediment nevertheless contains nutrients — the areas
which are occasionally flooded by the river are one of the
most fertile places. The first great cultures (e.g. the Egyptian
culture) developed along great rivers which offered a nar-
row area of fertile soil that was flooded by the river every
year and provided food for these grand and advanced civi-
lizations. The construction workers mainly see sediment as
a building material. The best concrete for the most demand-
ing constructions has to contain fractions from natural origin
without sharp edges. In addition to the larger ones (gravel),
smaller fractions, such as sand and fine sand, are important
as well. A great deal of material which can be obtained at the
river or by excavating the bottom of the river, is used in dike
construction (river and road dikes). Sediment is also used
in private house construction. The cheapest place to obtain
building material is the river. However, such uncontrolled
actions leave behind great “wounds” and these are especially
visible on sandbanks. Instead of white gravel or fine sand we
can find sharp rocks pointing out from the river, disabling
access to the water. In addition, they do not offer enough
protection for the organisms living in or near the water.

Each Sava River Basin country has its own legislation
which in general only allows such interventions with the
environment to a limited extent and in small quantities but
the contractors often break the rules by excavating the sedi-
ment illegally. The laws are written down, the water man-
agers grant permissions but we lack an efficient system of
exploitation control. On the other hand, each country has its
own interests regarding the sediment excavations and they
are often not entirely coordinated in the whole river basin.

For that purpose the Sava Commission is developing a
Protocol on Sustainable Sediment Management as an ap-
pendix to the Framework Agreement on the Sava River
Basin. The main purpose of this Protocol is to establish co-
operation between the signatories in the field of sediment

management in order to protect the water regime and sedi-
ment in the Sava River Basin. We are talking about preserv-
ing or improving the sediment quality, as well as preserving
the appropriate quantities of sediment. Coordinated mea-
sures shall reduce pollution, control excavation and dispos-
al and determine measures to maintain balance and cause
morphologic changes to the lowest possible extent.
Basic principles of sustainable sediment management
laid out in the Protocol are:
- Natural processes shall be respected;
- Water regime shall be respected, preserved or
improved;
- Quality and quantity of sediment as natural wealth
shall be considered;
- Balance between the socio-economic and natural sedi-
ment values shall be observed;
- Measure planning shall aim towards reduction of
downstream and upstream negative effects;
- Relation between the river, sediment, ground and un-
derground water shall be considered,
- Cooperation between various shareholders in the Sava
River Basin shall be encouraged.

The Protocol envisages that the countries shall elaborate
a sediment management plan that will be consistent with the
water management plan. Through the Sava Commission,
the countries should also exchange and harmonise informa-
tion on monitoring implementation.

Protocol on sustainable sediment management is yet an-
other step towards sustainable water management in the
Sava River Basin which is one of the basic principles of the
Framework Agreement and is in accordance with the goals
of the EU Water Framework Directive.

Samo GroSelj,
Deputy Secretary for protection

of waters and aquatic eco-system,
Secretariat of the Sava Commission
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SAVA RIVER BASIN ANALYSIS -
FIRST STEP TOWARD THE SAVA RIVER
BASIN MANAGEMENT PLAN

he Sava River Basin is a major drainage basin of

the South Eastern Europe covering the total area
more than 97,500 km?. It represents one of the most
significant sub-basins of the Danube River Basin,
with the share of 12%, and it is the biggest tributary
of Danube River with the average discharge of about
1,700 m?/s. The basin area is shared between six coun-
tries: Slovenia, Croatia, Bosnia and Herzegovina,
Montenegro and Serbia, while a negligible part of the
basin area also extends to Albania.

The Sava River is formed by
two mountainous streams: the
Sava Dolinka and Sava Bohinjka.
From the confluence of these
headwaters between the Slovenian
towns of Lesce and Radovljica un-
til it joins the Danube in Belgrade
(Serbia), the Sava River is 945
km long. Together with its lon-
ger headwater, the Sava Dolinka
River, it measures nearly 1,000
km. More than a half (586) of the
Sava River is navigable, e.g. from
Belgrade to Slavonski Brod and
by the higher water levels up to
Sisak.

The Sava River Basin is

gf important Sig;{iﬁcag{ce Total country area [kn?] 0273 5654 51129 88361 13812 27,398
1 -
ue o 1is outstanding bio-  pNNNRRINNIWRRINCTIRL s 452 758 174 496 059
logical and landscape diver- :
sity, which include moun- Area of the country in the Sava RB [km?] 11,7348 25373.5 38349.1 15,1470 6,929.8 179.0
Share of Sava RB [%] 1200 2597 3925 1550 709 018

taineering areas and large
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lowlands with the largest complex of alluvial wetlands.
Some of these floodplains are still intact and support
flood alleviation and biodiversity. Wetlands are cradles
of biological diversity, providing the water and primary
productivity upon which countless species of plants and
animals depend on survival. They support high concen-
trations of birds, mammals, reptiles, amphibians, fish
and invertebrate species. Those areas are constantly un-
der the pressures of different interest groups (construc-
tion civil engineering, traffic, industrial, etc.), so it is im-
portant to develop and implement the joint Sava River
Basin Management Plan aiming toward the sustainable
water resources management.

The Parties of Framework Agreement on Sava
River Basin (FASRB) — Bosnia and Herzegovina-BA,
Republic of Croatia-HR, Republic of Serbia-RS and
Republic of Slovenia-SI, have committed themselves
to cooperate in line with the EU Water Framework
Directive — EU WFD, which represents a basis for
sustainable management of European river basins.
Under the EU WFD, the basic principles and guide-
lines for development and implementation of River
Basin Management Plans are included. From the Sava
riparian countries, only Slovenia, as the EU member
state, is obliged to consider the EU WFD guidelines,
but the signing of the FASRB obliged the other coun-
tries, as well, to develop the Joint Sava River Basin
Management Plan.

The Report is titled as the Sava River Basin Analysis
and has been developed in cooperation with the mem-
bers of the Permanent Expert Group for River Basin
Management - PEG RBM. The members are experts
who are representatives of the ministries and other
relevant organizations from all four Parties to FASRB.
The basis for development of the Sava River Basin
Analysis was provided by external projects, which
have been developed in parallel to the Danube River
Basin Management Plan and the project financed by
the EC CARDS ,.Pilot River Basin Plan for Sava
River*.

The main difference between the Danube River
Basin Management Plan and the Sava River Basin
Management Plan is in scale. In the Sava River Basin
Management Plan, all rivers with catchment larger than
1,000 km? are introduced, whilst in the Danube River
Basin Management Plan the rivers with the catchment
larger than 4,000 km?.

The Sava River Basin Analysis consists of following

chapters:
Part I: Sava River Basin overview and general
characteristics
Part II: Water Quality

Part III: Water Quantities
Two documents are enclosed as Annexes, which cov-
er flood protection and maintenance and development of
navigation in the Sava River Basin.

One of the most important activi- |
ties of the International Sava River

Risk Assesment of Sava tributaries WB* |

Basin Commission, which has been
established as the FASRB implemen-
tation body, in the field of sustain-
able water management are oriented
towards the development of Sava
River Basin Management Plan.
Since 2007 the first phase of
development of the River Basin
Management Plan was imple-
mented by the preparation of the
Characterization Report on the

26%

Sava River Basin as a result ac- |. atrisk

m possibly at risk O notatrisk |

cording to Article 5 of EU WFD.

*Risk Assessment has been conducted in SI, HR, RS

Risk Assesment of Sava WB*

7%
10%

83%

During the development of the
Sava River Basin Analysis the most
important issues considering the
sustainable water management have
been included.

Among else, the main pressures
and drivers have been identified,
and the risk assessment for the Sava
River and its main tributaries has
been conducted as well. The risk
assessment has showed that 83% of
the water bodies of the Sava River

| = atrisk m possibly at risk

O not at risk |

and 33% of the Sava River main

tributaries are under risk, meaning

*Risk Assessment has been conducted in SI, HR, RS
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| Risk Quality Status of Groudwater Bodies |

14%

5%

81%

= Yes

m Possible oNo |

impacts to waters. The relevant data about ecological
characterization on Sava River Basin are missing, be-
cause only data on ecological status on sites, which are
protected by the Ramsar Convention, have been col-
lected. In the Sava River Basin, six Ramsar sites are
located and those are Cerknica Lake in SI, Lonjsko
polje and Crna Mlaka in HR, Bardaca wetland in BA
and Obedska bara and Zasavica in RS.

In future, most of the Sava Commission’s activi-
ties in the field of water management will focus to
the development of Programme of Measures and
Sava River Basin Management Plan. The financial
support of the European Union under the project
“Technical Assistance for the preparation and im-

plementation of the Sava River

| Risk Quantity Status of Groudwater Bodies |

Basin Management Plan” will

7%

71%

be essential. For this project, EU
has provided public procurement.
Some additional financial sup-
port for the activities of the Sava
Commission will also be avail-
able in a form of grant. This grant
will cover some of the activities
on development of the Sava River
Basin Management Plan. In fu-
ture, a great deal of attention will
be oriented to the public partici-
pation, which will ensure active

22%

= Yes m Possible

o No involvement of the public in de-

velopment of the Sava River Basin

that those water bodies do not comply with the provi-
sion of the EU WFD regarding the ,,good ecological
status“. In the risk assessment, no data from BA has
been included because the risk assessment analysis has
not been developed yet in BA.

The situation is a bit better with regard to groundwa-
ters as the risk assessment on groundwaters has showed
that ,,only* 14% of important groundwater bodies are
under risk with regard to the quality and 7% with regard
to the water quantity.

During the Analysis development,

Management Plan. According to
the Strategy on implementation of the FASRB of the
Sava Commission, the first draft Management Plan
will be available to stakeholders in year 2011. After
the public consultation process, which will last at
least half a year, is conducted, it is foreseen that the
Parties to the FASRB will adopt the final version of
the Sava River Basin Management Plan.

Samo GroSelj,

Deputy Secretary for protection

of waters and aquatic eco-system,
Secretariat of the Sava Commission

some gaps have been identified be- | .

cause some of the important data m.«xﬂ Lo

are uncertain or missing. There is a e Ay &

lack of water quality and biological = ! e W

monitoring data and lack of data on “kﬂ-::f = g _
hydromophology and hydromorpho- — I' J_FH"E —r x}* g
logical changes. The assessment of T (TP B e

interaction between hydromopholo-
gy and eco-system and negative im-
pacts on water and water eco-system
has not been provided yet according
to the EU WFD. In future, a lot of
work should be done with regard
to harmonization of transboundary
water bodies, determination of joint
reference conditions and determi-
nation of consequences of different
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CONSERVING THE ENVIRONMENTAL
VALUES OF THE SAVA RIVER BASIN

Sava NewsFlash: You 've been in charge for the manage-
ment of the Nature Park “Lonjsko Polje” since 1998.
Can You collate the state of the park then and nowadays,
after more than a decade?

It was in spring 1988 when I visited the to-
day’s park area for the first time as a young student from
the Forestry Faculty of Ludwig-Maximilians University
in Munich. I remember that I was fascinated of the huge
complexes of riparian hardwood
forests of oak and ash, the mas-
sive and archaic fabric of the old
wooden houses of Posavina and
the wide common pastures with
horses, pigs, cattle and geese —a
last living medieval picture of
Europe’s lowlands, indeed. This
was two years before Lonjsko
polje became a nature park. On
my return — it seems to me from
a today’s perspective a return
forever - in 1992, the nature
park was heavily war-affected.
It was quite dangerous and dif-
ficult to deal with nature con-
servation along the front line.

When the Park Service finally \

started its regular work in 1998,

the area was without any perspective, completely un-
known even in Croatia. Therefore, public awareness
and political support hardly existed. Local people had
left or were leaving the area. With that the traditional
wooden houses were collapsing rapidly. Grazing and
mowing stopped, and as a result the grassland habitats
were disappearing under Amorpha fruticosa, an invasive
shrub species. This species is already covering 10% of
the entire park area today — a serious conservation is-
sue. Additionally one must say that the management of
this protected area surely of utmost complexity because
of the presence of so many major stakeholders with of-
ten contradictory interests. But the situation is chang-
ing: the number of visitors has increased ten times since
2000. The number of private accommodation offered in
renovated traditional wooden houses is increasing since
2004 when the Ministry of Tourism started to support
those actions financially and technically. The number
of livestock in the area is also increasing, particularly
of the endangered autochthonous breeds of horse, cat-
tle and pig. For the first time we had a larger action on
the rehabilitation of pastures in co-operation with local
breeders. This indicates that there is an increasing in-
terest of young farmers in traditional farming. But the

perhaps most important change is that we succeeded to
rehabilitate the identity of Posavina.

SavaNewsFlash: How did the project “Central Posavina
— Wading toward Integrated Basin Management* re-
flected to the Nature Park , Lonjsko Polje”? Are the
stipulated outputs reached?
In comparison with our first project
“Towards wise use in Lonjsko
. Polje Nature Park” supported
by the European Commission
in the frame of the LIFE Third
Countries program this particu-
lar project has to be understood
on one hand as a logical follow-
up of the first project while fo-
cusing on capacity building and
improvement of the manage-
ment within the protected area:
the approval of the management
plan for Lonjsko Polje Nature
Park on 15 December 2008
must be seen as the most impor-
tant output as this document is
{ conducting the basis of all man-
I( .“l - agement activities for the next
ten years. The plan considers
particularly the park’s new habitat map on a 1:25000
scale — a second output of the project that is in strong
correspondence with the EU Habitat Directive. Through
the mapping it became also very clear that actually the
park’s grassland habitats are the most endangered, and
I am happy to see that we have found within the proj-
ect frame a strategy how to rehabilitate these habitats
in future. But on the other hand this particular project
has leaded us beyond the boundaries of the protected
area: a floodplain ecosystem situated in the central part
of the basin of a large river must not be seen within the
boundaries of the protected area, only. Any manage-
ment activity up- and downstream of Lonjsko Polje
could have an impact on this ecosystem. Therefore,
the Park Service established a stakeholders’ committee
for Central Posavina as an appropriate structure of an
integrated management approach. The idea is to bring
together all the strategic stakeholders like ministries,
state institutes, international organizations and NGOs
to discuss existing problems, possible solutions and the
further development of the Central Sava River Basin. I
am happy to see that the Secretariat of ISRBC is attend-
ing the Committee’s meetings regularly. Results of this
approach are already visible: one can say that the flood

- BEAWNIEove
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Photo: NP “Lonjsko Polje”

control system of Central Posavina is more and more
corresponding with conservation objectives up to such a
manner that both become inclusive. This is thanks to an
intensive co-operation between Croatian Waters and the
Park Service. I am already sure that with this approach
of integrating flood control and ecosystem management
Lonjsko polje becomes a European — perhaps even a
global — showcase.

Sava NewsFlash: Are there any new programs/projects
to be in launched in near future?

In this moment the Park Service is thinking
in two main directions: within the park boundaries it is
important to strengthen the traditional land use system,
particularly the traditional animal husbandry system. In
this context I must mention that Lonjsko Polje Nature

Park has become one of altogether three pilot areas where
agro environmental schemes in the frame of EU policies
will be tested. A significant part of the park is also in-
volved in the establishment of a Local Action Group, a
pilot to prepare Croatia for the LEADER program. We
will also try to continue with the development of market-
ing of 5 agriculture products from Lonjsko polje already
identified by a previous study supported by the Ministry
of agriculture, fisheries and rural development.

But it is also essential to continue with activities
beyond the park’s boundary which finally have to en-
sure the integrity of the entire floodplain ecosystem of
Central Posavina by establishing a series of protected
areas and strengthening an ecological network perhaps
in the frame of UNESCO. I would not like to see that
this is understood as a pure conservation exercise, only.
This approach is much more: it ensures the basis for fu-
ture rural development, tourism development, cultural
identity (particular important within the frame of the
EU accession process), water supply and purification
and last but not least an effective and sustainable flood
control system.

Sava NewsFlash: How are the effective flood control
and conservation management reconciled in the Nature
Park “Lonjsko Polje”?

Recently, I calculated for myself: it took
some eleven years to reach the situation that we have
got now. Fortunately, there has been the idea to use
basically and deliberately retention areas for flood con-
trol purposes from the very beginning. But the ques-
tion has been all the time: how many of those areas are
needed? Originally, it was planned to reduce the natu-
ral retention areas for almost six times. It was planned
to “store” water on detention and remaining retention
areas mainly on the today’s park area. Through a fair
and open communication process amongst the authori-
ties and institutions competent for water management
and nature conservation guided in some stages by in-
ternational organizations like the World Bank and the
European Commission (through the above mentioned
LIFE project) a re-thinking of the original plan started
that resulted in an approach that follows — I would say
so - two principles: the principle of modesty and the
principle of plainness: sustainable land use systems re-
spect and accept natural limitations. They focus more
on optimizing success under the given conditions and
limitations of the environment than on maximizing suc-
cess by obviating or erasing limitations. Management
features and facilities have to be simple and condu-
cive to sustainability. Very often the application of
this principle leads to a necessary decommissioning of
facilities.

This is what in my opinion makes the case of Lonjsko
Polje and its adjacent floodplains so innovative: the in-
clusion of the entire existing retention area into both an
effective flood control system and an ecological network
results in a very economic and sustain solution — a wise
investment in times of climate change. I do encourage
both the national authorities competent for flood control
and ISRBC follow this approach wherever it is possible.




This approach might become the “Leitmotiv” for the en-
tire Sava River Basin.

Sava NewsFlash: What is the perspective of the tourism
development in the Nature Park “Lonjsko Polje”?

Mr. Gugic: As I mentioned before: it has become real-
ity that we are facing a constant increase of number
of visitors. The number of foreign visitors starts to in-
crease also significantly. Thus, the idea is to create a
pool of educated local people to participate actively
in the visiting system, and to involve our visitors in
the living system. We believe that the site must not be
adapted to the visitors. It is the opposite: the visitors
must adapt to the site’s cultural and natural values. A
visitor can do this much better if he stays at least a
couple of days. So, we try to animate visitors to change
their behaviour: do not come for only one day but stay
at least two nights. We would like to establish a sys-
tem similar to the Neusiedler See Card at Neusiedler
See National Park in Austria. We also work on inte-
grating the region’s tourist offer. Recently, a Lonjsko
Polje Cluster has been established and even a process
of transboundary tourism development has started in-
cluding the area along the Una and Sava river (in first
stage up to the mouth of the Vrbas river).

So, the Park Service is working on the realization
of the main idea of the Regional Toursim Masterplan:
Lonjsko Polje Nature Park as the unique selling point
starts to “radiate” in the entire region.

Sava NewsFlash: What kind of educative, cultural and
other programs the Nature Park™ Lonjsko Polje” of-
fers? On what basis?

Mr. Gugic: There is an entire se-
ries of interpretative programs
related to the natural and cultural
values of Lonjsko Polje. The park
established also several biking
routes which can be explored
with the help of a trail guide
available in the park’s visitor cen-
tres. Beside these programs there
are several events over the year
like the European Stork Village
Day, The European Heritage
Days, events in Lonja, Kratecko,
Repusnica and Osekovo. Parts
of the tourist offer are also three
private ethnographic exhibitions
in Cigo¢, Muzilo¢ica and Krapje.
I am happy that simultaneously
with the offer of private accom-
modation in restored wooden
houses the gastronomic offer is
improving now. Of course, the
Park Service also offers the indi-
vidual guided tours.

Sava NewsFlash: Which facili-
ties do attract the most attention?
Does the number of visitors rise?

Does the Nature Park plan to offer any new contents?

Mr. Gugic: The three main visitor hot spots are Cigoé
— the European Stork Village, Muzilov¢ica — The en-
trance to Lonjsko polje and Krapje — The Architectural
Heritage Village. Currently, we are creating a tourist
offer on the northern park border at Repusnica, i.e. in
the Moslavina region of the park. An interpretative
program on the corncrake will take place here. I hope
that the park’s visiting system will get an additional
value in the up-coming season: the Park Service will
take over its first tourist boat on the Sava River, these
days. Simultaneously, we will develop an interpreta-
tive program on the Sava River and its importance
and values.

Sava NewsFlash: What is, in Your opinion, a key ingre-
dient to a sustainable development of the Nature Park
“Lonjsko Polje”?

Mr. Gugic: T do repeat here what I have written in the
publication “Managing sustainability under conditions of
change and unpredictability” (can be downloaded from
the Park’s official web-site): A traditional land use sys-
tem run by conservationists exclusively for the purposes
of conservation might not be sustainable. Conservation
management must offer an entire range of motives for
running the system and must take cognizance of the es-
sential economic, social, cultural and natural stimulat-
ing and limiting factors that generate and maintain the
system. This is the principle of diversity of motivation.

Ljiljana Pandzié,
Expert Associate, Secretariat of the Sava Commission

- BEAWNIEove

Photo: NP“Lonjsko Polje”




BN OrriciaL suLLeTIN oF THE |S R C |

INTEGRATED MANAGEMENT
OF WATER RESOURCES IN THE SAVA
RIVER BASIN IN SLOVENIA

HISTORY

Sava River Basin in Slovenia is
situated in the Alpine, Dinaric and
Pannonian ecoregion. Characteristics
of these regions are reflected in hydro-
morphology, water regime and biologi-
cal state of the river. Through the years,
people adjusted to the nature of the
river in different manners.

A technique to reduce water ero-
sion power on the Alpine slopes and
in torrential streams was developed
by using log and stone constructions.
Such anti-erosion facilities were called
“Carniolan wall”. People inhabited and
utilised the area of Dinaric karst in a
well adjusted manner, so that they did

ridor) for implementation of HPP chain on the Sava River
(connection with HPP Podsused in Croatia) and of the wa-
terway (Danube - Adriatic Sea). These studies represented
important expertise groundwork for planning of flood pro-
tection and water supply of the NPP Krsko, including the
transboundary radiological and non-radiological monitor-
ing of the surface and groundwater bodies.

INDEPENDENT SLOVENIA AND
SUB-REGIONAL COOPERATION

This was the period when a thorough industrial restructur-
ing took place. Cellulose pulp industry and mining with wet
separation technology were history. Construction of treat-
ment plants began in industry, cities, towns and countryside.
The burden of Sava River was thus substantially reduced (1
mil PE), while its quality greatly improved. HPP projects

not experience harm by the floods
on the karstic fields. Due to the
substantial water level fluctuation

gained municipal support in Posavje region where opportuni-
ties for a high-quality spatial development were recognized.
It would increase flood protection and enable multi-purpose
of the torrential Sava River, people use of the river, including the re-establishment of navigabili-
developed rising mill wheels which  ty on the lower part of the Sava River. This project is feasible
enabled mill operation during the only with consensus of all Sava countries regarding the de-
low and high water periods. The velopment strategy of the Sava River. A modern hydrologi-
river was used as a waterway as cal model was developed for deliberate action. It represents
early as in the antique period and it a tool for integrated arrangement planning and considers
was still used for wood export after

the Second World War.

spatial and climate change impact on the Sava River water

regime. Investments into this multi-purpose project made by

the country and by the Slovenian Power Plant Holding are
INDUSTRIALISATION

The beginning of the 20" cen-

tury witnessed a great develop-

ment of ironwork, mining and

outlined in frame 3 above.

In Slovenia we are pursuing the goal of preserving good

ECONOMIC CHARACTERISTICS
OF THE RIVER BASIN

ecological state of water resources and of ecological servic-

cellulose pulp industry. All of es. This is possible only with development which consid-

O Waterway in the past

O Gravel fillings — source of water supply and food
production

O 1914 first hydropower plant on Zavrsnica represent-
ed the basis for development of Gorenjska (Upper
Carniola) region

A Since then hydropower plant chains have been con-
sidered on the Sava River (max. 15; 5 constructed)

O Industry water resource (ironwork industry, cellulose
pump, coal mining)

these activities very much de- ers the vulnerability of the entire river basin. The Dinaric

pended on the water from the ecoregion is the part with the highest river stages and is
Sava River and had a great eco- the most vulnerable area of the Sava River Basin and at
nomic significance until the end  the same time also of the Adriatic Sea catchment area. And
of 1980s. The construction of what is the reason for that? Karstic hydrogeology. In or-
the hydropower plant chain on der to reduce transboundary impacts, the Karst Research
the Sava River began in 1952
(HPP Moste) and continued
with HPPs Medvode, Mavcice

and Vrhovo (1990). In the

1970s a study with a modern

Institute (Postojna, 2008) prepared a workshop on sustain-
able management of rich natural resources (forest, water,
underground habitats). Reinforced sub-regional approach
to planning of sustainable use of renewable resources (wa-
ter and biomass) is an opportunity to implement the effi-

INVESTMENTS INTO
SAVA RIVER BASIN

O Treatment plant construction (2000- 2009): 70 mil EUR

O Waste management (2000 — 2009): 80 mil EUR

A Construction of a hydropower plant chain (Bostanj, Blanca,
Krsko, Brezice, Mokrice) with infrastructure (period: 2004-
2015): 1000 mil EUR

A Mathematical-physical model of the Sava River: 1.1 mil EUR

concept of flood protection  cient adjustment measures in the Dinaric ecoregion. This is

(preservation of retention a developmental challenge for all Dinaric countries and for

surfaces) was developed for  the International Sava River Basin Commission.

the entire Sava River Basin
Mitja Bricelj, PhD,
Member to the Sava Commission,
Secretary, Ministry of Environment and Spatial Planning
of the Republic of Slovenia

in cooperation with UNO.
Implementation spatial plans
of the Republic of Slovenia
envisage a water space (cor-
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SUPPORT TO DEVELOPMENT
OF THE ECOSYSTEM OF BOSNA
RIVER AND ITS TRIBUTARIES

ecosystem of Bosna River and its tributaries” is re-
alized under the donation of the Government of Spain

he Project titled “Support to development of the 1‘51 o A kT KAk i N MOE ST
o

and implemented through the Spanish Agency for in- .
ternational development cooperation AECID/OTC for -
Bosnia and Herzegovina. The project is aimed at estab-
lishment of the automatic monitoring system (system for
automatic monitoring of quality and quantity of surface
waters of the Bosna river basin) on whole Bosna river
basin, as well as the development of hydrodynamic and
advective-dispersive mathematical model of propagation
of flood wave and accidental pollution along the Bosna
river course.

Project beneficiaries and active actors in the project are

H

!i||1

the agencies authorized for Bosna river: “Agency for the

b
Sava River Water Region” Sarajevo and “Water Agency for e
the Sava River District” Bijeljina.

e —
During realization of the project on the Bosna river

suaipppREn
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Figure 2. Look-up map of automatic monitoring stations installed within the project

basin, 57 automatic stations have been in-

stalled aimed at monitoring of main param-
eters of the water quality and hydrological
parameters on the Bosna river basin for pur-
pose of development of the forecast math-
ematical model of propagation of flood wave
and monitoring of accidental pollution along
the Bosna river course.

For purpose of development of the re-

Figure 1. Hydrological stations on the Bosna river main water course

[

Figure 3. Field works on the cross-section survey

spective mathematical model aimed at preparation
of the rootstocks, 1,150 of cross-sections were sur-
veyed on the Bosna river and mouth of its signifi-
cant tributaries, at mean inter-distance of approxi-
mately 300 m.

Based on the data provided by the cross-sections
survey, a digital terrain model of the Bosna riverbed,
which is integrated into the overall terrain model of
the area covered by the project, is developed and the
unique terrain model of the Bosna riverbed and inun-
dation area has also been attained.

The hydrodynamic mathematical model of propa-
gation of flood wave and accidental pollution along
the Bosna river course for needs of the water agen-
cies in Sarajevo and Bijeljina is currently undergoing
development.

Enes Alagié, BSc civil engineering
Hajrudin Micivoda, BSc civil engineering

“Agency for the Sava River water region” Sarajevo,
Bosnia and Herzegovina
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GEODETSKO-HIDROGRAFSKA PODLAGA ZA
VZDRZEVANJE STRUGE IN BREGOV REKE SAVEV
FEDERACIJIBOSNE IN HERCEGOVINE

resni¢evanje projekta »Geodetsko \ /
. & i CHOMICE 4 - TOLIGA [ @
- hidrografska podlaga za namene 3 P
“ . . ESala ]
vzdrzevanja struge in bregov reke Save “ "'1,
v Federaciji Bosne in Hercegovine,« ki iy B i 5 !

je bil financiran v okviru nacrta in fi- \'_ i 7
nan¢nega nacrta »Agencije za vodno s —
regijo reke Save« iz Sarajeva, pote- h

ka v obdobju 2008 — 2009. Projekt |
zajema obmocje reke Save na odse- \
ku od Vucilovca (km 27+793,16) do 1 o
Kadarja (km 138+479,39) v skupni
dolzini priblizno 110 km. Projekt rea-
lizira konzorcij, ki ga sestavljata druzbi
TRAFFICON Ltd. Odzak (ki je odgo-
vorna za geodetska dela) in MIG Ltd. L
Slavonski Brod (ki je zadolZena za iz- [soswi-tis 3 1 1
vedbo hidrografske raziskave za strugo
reke Save).
Projekt je bil lansiran zaradi po- Slika2. Precni prerezi

membnosti, ki jo ima reka Sava kot

¢ezmejni vodotok, zaradi potrebe po njenem upravlja- GPS omrezja je predstavljala hidrografska raziskava
nju v skladu z zakonodajo EU, ter zaradi potrebe po preénih prerezov reke Save. Skupno je bilo raziskanih

zasCiti vodotoka. 1111 prec¢nih prerezov na povpre¢nem razmiku 100 m.
Slika 1. Podatki o trigonometricnih / GPS tockah V sklopu pripravljalnih del za hi- Na posebej pomembnih odsekih vodotoka (vedje nasel-
[RR— e | drografsko raziskavo struge reke  bine, ustje reke Bosne, anomalije struge, itd.) so bili raz-
1 0 tatid Save, je bilo postavljenih 29 GPS  miki med preuc¢enimi profili §e man;jsi.
(globalni sistem za doloc¢anje po- Zaradi velikega obsega projekta in moznosti za locCe-

lozaja) tock, da bi dolocili polo- no preucevanje dolocenih odsekov vodotoka, je bil vo-
zaj precnega prereza. Te tocke, ki  dotok razdeljen v 12 pododsekov. Zaradi tega projekt
se nahajajo na zadevnem odseku sestavlja 13 knjig (12 posebnih odtisov za posamezne
vodotoka, so med seboj oddalje- odseke in splos$ni priroénik z geodetskim elaboratom
ne priblizno 3 km in so bile vklju- GPS omrezja).
¢ene v drzavno geodetsko mrezo. Predhodna primerjava novo preucenega materiala v
Pozicioniranje teh tock je izvede- raziskavi struge reke Save, ki so jo izvedle »Hrvaske
no s sprejemanjem signala najmanj  vode« v obdobju med leti 2001 — 2003 z namenom ra-
Stirih satelitov. zvoja konceptne zasnove »Nacrtovanje plovne poti
Naslednji korak po vzpostavitvi reke Save in dolocitev regulacijske ¢rte od Racinovcev
do Siska«, se prav tako realizira v sklopu tega projek-

o

e

-ni-q E

Thireah ome ‘; T 'I'\ ta. Primerjava precnih prerezov je privedla do zakljuc-
Vo3E TR 1\ i kov da je prekomerno izkoris¢anje re¢nih materialov
% ii:; ?—-t.--{ ‘1'\'_ ] ‘%E:' ) Lﬁ (gramoza in peska) v preteklih Sestih letih povzrocilo
L-‘“ 'Ff,'- nf.'r.' " = : precejsnje morfoloske spremembe struge. Struga reke
N T b Save se je znizala in to je nedvomno pustilo posledi-
NI i e ce na podroju hidroloskih in hidravli¢nih znagilnosti
‘E‘ T ey e —— ' vodotoka.
{ ‘: : :::"" R S s s e Z realizacijo tega smo dejansko opredelili »zacetno«

-—-n—- SP ahs i s o hal . . :
E stanje struge reke Save na odseku Vucilovac — Kadar, ki

ga je potrebno v prihajajo¢em obdobju skrbno nadzoro-
vati in analizirati.

_ Almir Prljaca, Univ. dipl. ing. gradbenistva
|:'l ey B, 5 - FE‘M —1 Amer Kavazovié, Univ. dipl. ing. gradbenistva
Sard) i'-‘" Tt ,J, = e | »Agencija za vodno obmocje reke Save« Sarajevo,
L - u&.,r"" . . Bosna in Hercegovina
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