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TOPIC 1:

Endangered Danube:
What can we do?



INTEGRATED EVALUATION OF
HYDROLOGIC, HYDRAULIC AND
SEDIMENT PROCESSES ON THE
DANUBE INFLUENCED BY THE DERDAP
RESERVOIR, AIMING AT PROJECTION
OF SYSTEM SAFETY ACCOUNTING FOR
GLOBAL AND CLIMATIC CONDITIONS

Jovan DESPOTOVIC*, Marko IVETIC*,
Mihajlo GAVRIC*, Aleksandar SOTIC*

Abstract — The paper gives an evaluation of the compound hydrologic, mor-
phologic and other processes at the river Danube influenced by the Perdap reservoir
aiming at system safety, in the context of the Danube Strategy. Among other objec-
tives, the Danube Strategy elaborates on Danube system safety, including people, na-
ture and the overall environment. These aspects will be addressed based on the expe-
rience gained in a series of national and international studies and documents during
the seventy-year cooperation among UNESCO International Hydrologic Programme
National Committees.

Numerous studies have been undertaken, based on measurements and survey,
monitoring and other research activities in the decades after World War II, led by the
Danube Commission, and much later by the International Commission for the Protec-
tion of the Danube River (ICPDR). In addition, painstaking field, laboratory and study
works have been performed by many hydro-meteorological services in countries in the
Danube river basin, from its source, all along the Black Sea estuaries.

Even though none of those studies have encompassed major evaluations of the
hydrologic, hydraulic and sediment processes in an integrated form, they include pro-
jections of system security and safety, including global and climate changes.

Nevertheless, the chosen major studies and references are listed below, concerning par-
tially gained results, as well as suggestions for further work on the implementation of the EU
Strategy for the Danube Region. Yet, those are not the only ones, nor the best ones, but are
available and well-known. In addition, listed are certain projects carried out in the region.

* University of Belgrade, Faculty of Civil Engineering, Belgrade, jdespotovic@grf.bg.ac.rs,
11000 Belgrade, Bulevar kralja Aleksandra 73/1
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Moreover, there has been no comprehensive analysis either of the sediment or
pollution processes on the Danube basin influenced by the Perdap reservoir, upstream
and downstream the dam at the Iron Gate.

It seems that a reanalysis and/or interconnections of the conducted studies, hav-
ing in mind assessing the hierarchical list of major influences toward decreasing envi-
ronment sustainability, could be a promising way for preventing deteoration of water
regime and entire environment certain species and participants in entire environment
chains in the Danube river basin.

Keywords: Danube, process, hydrologic, hydraulic, sediment, Derdap reservoir,
safety, security, changes, global, climate

INTRODUCTION

Cooperation of the countries in the Danube river basin was (re)established
immediately after World Wars I and II, local civil wars, and after turbulent
times in ex-Yugoslav republics during the 90s and the NATO bombing of Serbia
in 1999. Yet, the damages and casualties were repaired, so the Danube is fully
navigable after more than 20 years.

The bases for the Danube cooperation, projects and economy are common
water resources of either the Danube or its numerous tributaries, covering the
area of app. 800.000 km?, shared by 15 countries. The major monograph con-
cerning the Danube hydrology was published only once [1]. Since those days,
numerous partial and smaller studies and/or projects have been undertaken.
Yet, none of those is comprehensive enough so as to be taken into account for
any reliable and accurate comparisons with previous works for global evalu-
ation and/or for comprehensive discussions of climate change. Recently pub-
lished was a capital study concerning the flood regime in the Danube basin in
2017, which is yet to be analyzed and implemented all along the basin [2].

Major projects on the river Danube included the erection and construction
of the large dam DPerdap at the Iron Gate gorge between Serbia and Romania.
Construction works started in 1967 and were completed in 1974. There were
many positive but also negative impacts of construction of the dam, reservoir of
app. 90 m depth, lake area of more than 250 km?, and the Perdap power plant.

In 1948, aware of the importance of the river, major countries established
the Danube Commission for Navigation and Floods in Budapest, which, given
its role and position, has so far been the leading commission at the basin. Much
later, when water quality began to impact the European economy and environ-
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ment, the ICPDR was established. In addition, other commissions were formed,
such as the International Sava River Basin Commission (ISRBC), which started
to operate in 2005. Together with other commissions, it aimed at planning and
management at the tributaries. All of them operate based on EU policies and
regulations, presented in a series of documents, directives and similar, such as
the EU WED [3].

The Danube Strategy [4, 5, 6] repeated and again emphasized major needs
and prospects in a wider domain compared to “only” the Danube water re-
sources management, but also based on no more and no less than that.

Thus, what would be the first remarks or perhaps comments, concerning
coping with major components of the Strategy topics?

What could be preliminary answers to the questions that the Strategy has
raised? In other words, is there any successful integrative process or progress
in integration of the (whole) Danube region, including numerous regions,
stakeholders and states, or not?

Is it to be advised that wide public information and, even more, education
at all levels for all people at the basin (but not only for them), should be the first
priority and the first step on a long and widening road aiming at safety and
security of entire environmental life [7].

NATIONAL AND INTERNATIONAL STUDIES
AT THE DANUBE RIVER

The Joint Danube Survey project, supported by the ICPDR, was carried out
three times — in 2001, 2007 and 2013. It implied an integrated evaluation and
assessment of the Danube water. Its results should also be taken into further
consideration, particularly in a detailed analysis of (non)-stationarity/perio-
dicity/trend of the processes noticed and analyzed at a basin scale, in compari-
son with national studies [8].

Several major studies were carried out in order to evaluate the quality and
quantity of the water and the environment in total, but all of those were de-
signed to tackle a portion of the problem. In other words, based on the pub-
lished results, all dilemmas resolved were only partially useful for stakehold-
ers. Reliable information on numerous processes in the Danube water basin,
including water quality, flow rate criteria, stage levels and sediment deposition
are of the highest interest for stakeholders such as: public enterprises, hydro-
meteorological services, the electric-power industry, navigation authorities,
including “Vode Vojvodine”, “Srbijavode”, the petrochemical complex, munici-
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palities such as Belgrade, Novi Sad, Smederevo, Panc¢evo and many other small
communities/settlements, and hundreds of thousands of people all along the
Danube and tributaries’ banks, but not only them. Thus, most of those support
monitoring and promote the needs for further measurement and modelling [9,
10, 11].

CONCLUSIONS

This paper consists of an introduction about the needs and demands con-
cerning the implementation of the EU Strategy for the Danube Region, from
the perspective of an experienced group of hydraulic engineers. A series of pro-
ject results presented in recent years, including the results usually presented at
workshops and important events such as the Budapest Forum, give hope that
there is mutual understanding of needs and pathways toward the fulfilment of
the goals defined by the EU Strategy Action Plan. Worth noting is the recently
launched International Postgraduate Course on Flood Management, organised
in cooperation with the Danube Strategy Project Fund and carried out by the
Hungarian National University of Public Service and the University of Bel-
grade - Faculty of Civil Engineering. The two universities’ websites contain
information about international experts from the Danube basin, and about the
course contents, topics and target students/engineers [12].

There is a need for proper and more integrative policies and research,
including well-tailored projects for everyone. These should involve not only
high-level political negotiations and conferences about global issues, but also
projects for ordinary people such as peasants, fishermen, herb collectors, as
well engineers, forest and landscape architects, environmentalists and others.

The experience and communication of the National IHP UNESCO Com-
mittees’ initiatives in the past 70 years should be taken as a model to be fol-
lowed and supported, aiming at effective implementation of the EU Strategy.

There is also a strong need to turn ideas from the Danube Strategy into
concrete projects for a wide range of interested people, from professionals, fish-
ermen and children up to academics. All of them have to believe and live their
lives at the Danube basin in a promising and fruitful way, i.e. live there, work,
be educated, enjoy culture — going beyond floods, poor economy, non-planned
development, limitless river-bed gravel dredging, and collection of plastic and
other debris, garbage and other waste.
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MHTETPYCAHA OLIEHA XUIPOJIOUIKIUX,
XUIPAYINUYKNX Y CENVIMEHTOIONMIKUX
TIPOIIECA HA IIYHABY IIOJl YTUITAJEM BEPIATICKE
AKYMYTAIIUJE, CA LIMJBEM ITPOJEKIINJE
BE3BEJJHOCTU CUCTEMA Y3UMAJYEM Y OB3UP
TJIOBAJTHE VI KJIMMATCKE [TIPOMEHE

Josan JECIIOTOBU'R, Mapko UBETW'R, Muxajno TABPU'R,
Anexkcanpap IIOTU'R

Pesume

Y papny je mara oIjeHa CJIOXKEHMX XUAPOJIOUIKNX, MOP(QOIOUIKNX M APYTUX
npoueca Ha [lyHaBy, 1o yTuiajeM heppancke akymynanuje, Yuju je 0usb ofp-
KaBame 6e30eHOCTU cucTeMa, Y KoHTekcTy Crpateruje EY 3a peruon [lyHasa.
V3meby ocranux numesa, y CTpaTernju je cTabB/beH aKIjeHaT Ha 6€36eIHOCT cuc-
teMa JlyHaBa, yk/pyuyjyhu 6e36emHOCT /byay, IpUpoOJie U IeJIOKYIIHEe XMBOTHE
cpepune. Tu acnexTn 6uhe aHanMM3MpaHyU, Ha OCHOBY MCKYCTBA, Y HU3Y HAIlO-
Ha/IHUX U Mel)yHapomHUX CTyAuja U JOKyMeHara, KOj Cy HacTa/ll TOKOM cefja-
MJIeCeTOTOfMIIbe capajibe HallMOHATHUX KOMuUTeTa y oKBUpy MehynapogHor
xupgposnoikor nmporpama Y HECKO.

CrposefieHe cy OpojHe CTyAMje, HA OCHOBY Mepeta U aHanu3sa, npahema n
APYTUX UCTPaXKMBAYKMX aKTUBHOCTH KOje Cy CIIpOBefieHe TOKOM JlelleH1ja HaKOH
IIpyror cBeTckor para, nop Bohcrsom Komucnuje 3a nnosupdy Ha [lyHaBy u, goc-
Ta KacHuje, Mehynaponne komucnuje 3a samruty [Jynasa (ICPDR). Ilopen Tora,
OpojHe XM POMeTeOopOIONIKe CTaHNIIe ¥ 3eM/baMa Ha cnuBy JlyHaBa o6aBuie cy
MYKOTpIIaH CTYAUjCKY 1 Ta00paTOPMjCKM paji M paj Ha TepeHy, Of U3BOPa, YK
TOKa peke J10 mente y LipHom Mopy.

Hujenna on Tux cTypuja Huje o6yxBaTuia I7TaBHe MpOlieHe XUAPOIOIIKIX,
XUIpayINdKNX M CeSVMEHTHMUX Ipolieca Y MHTEIPUCAaHOM BUJY, OHE cCafipKe
IpojeKIyje CUTYPHOCTY U 6e36eTHOCTM CUCTeMa, YK/bydyjyhu rnobanHe u Kim-
MaTCKe ITPOMEHE.

Jnak, y TeKCTy Cy HaBefjeHe ofjabpaHe IIaBHE CTYAMje U jjaTe Cy pedepeHiie
y B€3M C NeTMMUYHO MOCTUTHYTUM PE3y/NTaTUMAa, Ka0 U IIPEJI03M 3a Ja/bl paj
Ha cipoBobemwy Crpareruje EY 3a pernon JIynaBa. CBakako, To HUCY jefjuHe VU
Hajbo/be CTyauje, anu Cy JOCTyIHe 1 fobpo nosHare. [lopex Tora, HaBefieHN Cy
IIPOjeKTU KOjU Ce CIIPOBOJIE Y PETMOHY.
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[lITaBuire, HUje CIpoBefieHa CBeOOyXBaTHA aHa/IN3a IIpolleca CeVMeHTa-
nuje Huty 3arabema y cnimBy JlynaBa nop yrunajeM Heppancke axkymynanuje,
Y3BOJHO, 2/l HI HU3BOZHO Of /iBe O6pane DHeppan I u Heppam II.

ITonoBHa aHamm3a u/mwnyu MebhycoOHO HOBe3WBame CIPOBEIECHNUX CTyAUja,
uMajyhu y BuAy mpoleHy IJTaBHMX yTHIdja (pemMa HUXOBOj BaXXHOCTM) Ha
CMamemhe OPKMBOCTU )KMBOTHE CpeiliHe, MOXKe OMTM KOPUCHO Y CIpedaBamy
lajber yIpo)kaBalba BOJHOT PEKMMA ¥ )KMBOT CBETA y KOMIIZIETHOM JIAHILY XKU-
BOTHe cpefinHe y cnuBy JlyHaBa.

Kmwyune peuu: [lyHaB, mpolec, XUAPOIOTHja, XMAPAYINKa, CEAUMEHT, hep-
lalicKa aKyMy/aluja, 6e36eJHOCT, CUT'YPHOCT, IIpOMeHe: ITT00aTHe, KIMMaTCKe
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