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INTRODUCTION

¸ HR-RS SECTION OF THE DANUBE RIVER IS FROM 1295.5 rkm (ILOK -BAļKA 
PALANKA) TO 1433.0 rkm (BORDER WITH REPUBLIC OF HUNGARY) 

¸ IT IS CHARACTERISED BY SIGNIFICANT MORPHOLOGICAL CHANGES

¸ SYSTEMS OF RIVER REGULATION STRUCTURES ARE NOT COMPLETED ð
CONSEQUENCE ARE INSTABILITY OF THE RIVER BED AND PROBLEMS RELATED 
TO RIVER TRANSPORT CAPABILITIES (FOR WATER, SEDIMENT AND ICE), INLAND 
NAVIGATION, STATE BORDER, FLOOD PROTECTION ETC.

¸ MAJOR PROBLEMS OCCURE ON THE RIVER REACH BETWEEN rkm 1400 and 1410 
DUE TO LACK OF THE CONTINUED MAINTENANCE AND MANAGEMENT (RELATED  
TO UNSETTLED BILATERAL PROBLEMS) AND INSUFFICIENT FUNDING

¸ OTHER RIVER REACHES WITH NAVIGATION PROBLEMS: SECTOR SOTIN ïBANK 
EROSION PROBLEMS, BIFURCATION, SECTOR MOHOVO ïPROBLEMS WITH 
VARIABLE DEPTHS, CONFLUENCE OF DRAVA ïSEDIMENTATION OF THE MOUTH OF 
DRAVA, OTHER POTENTIALLY PROBLEMATIC SECTORS FOR NAVIGATION DUE TO 
BANK EROSION (ĠARENGRAD, VUKOVAR, DALJ) OR PROBLEMS WITH SEDIMENT 
DEPOSITION
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DANUBE REACH BETWEENrkm 1400 

AND 1410

¸SIGNIFICANT CHANGES IN THE RIVER BED ARE OBSTACLES TO 

NAVIGATION 

¸EROSION OF THE RIGHT BANK WOULD CAUSE A WATER 

BREACH FROM DANUBE TO THE AREA OF KOPAļKI RIT NATURE 

PARK(INCLUDED IN THE LIST OF AREAS PROTECTED BY 

RAMSAR CONVENTION AND ON THE LIST OF ORNITHOLOGICAL 

IMPORTANT AREAS BY UNESCO)

¸EROSION OF THE LEFT BANK CAN IMPERIL THE CITY OF APATIN

¸ IMPERATIVE TO ACCEPTTHEECONOMIC(WATERWAY), 

SOCIOLOGICAL(STATE BORDER), ECOLOGICAL(NATURE PARK) 

AND LEGISLATIVETERMSDURING THE PLANNING OF DANUBE 

RIVER TRAINING



Erosion of right bank 

River flow divided in 2 parts

Serious erosion of left bank
Deepening of the river 
bed ïdepths up to 13m

DANUBE REACH BETWEENrkm 1400 AND 1410- RIVER BED 

DEVELOPMENT DURING FLOOD 2002

SERBIA

CROATIA
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EVOLUTION OF A CHARACTERISTIC CROSS -SECTION



DESIGN METHODOLOGY

¸FIELD SURVEY WAS PERFORMED, ALL THE NEEDED WORKS 

WERE DEFINED, FOTODOCUMENTATION AND SKETCHES ON THE 

SCALE MAPS 1:5000 WERE MADE

¸GEODETIC AND HYDROGRAPHIC SURVEY

¸GATHERING AND ANALYSIS OF THE AVAILABLE REFERENCE 

AND DESIGN DOCUMENTATIONïSPECIAL ATTENTION WAS 

DEVOTED TO HYDROLOGICAL MEASUREMENTS (AVAILABLE 

DATA ïBEZDAN AND APATIN STATION)

¸DEVELOPMENT OF A MATHEMATICAL MODEL OF THE FLOW ï

FLOW CALCULATIONS FOR THE REACH WERE MADE FOR 

AVERAGE AND AVERAGE LOW WATER LEVELS; THE REACH WAS 

MODELED USING A 1D HEC-RAS MATHEMATICAL MODEL 



FIELDSURVEY



HYDROLOGIC DATA

TREND SREDNJIH GODIĠNJIH VODOSTAJA - H (cm)

STANICA: APATIN

RIJEKA: DUNAV

RAZDOBLJE OBRADE: 1949-1990.

H = -0,6696T + 315,25
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TREND SREDNJIH GODIĠNJIH PROTOKA - Q (m3/s)

STANICA: BEZDAN

RIJEKA: DUNAV

RAZDOBLJE OBRADE: 1951-1998.

Q = -5,9855T + 2414,3
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MATHEMATICALMODELSOF THE 

INITIALSTATE ANDDESIGNSTATE



MODEL RESULTS ïWATER LEVELS
WATER LEVELS - DANUBE SECTION FROM 1400 TO 1410 km

79,00

79,50

80,00

80,50

81,00

81,50

82,00

82,50

1400,00 1401,00 1402,00 1403,00 1404,00 1405,00 1406,00 1407,00 1408,00 1409,00 1410,00

RIVER STATION (km)

H
 (

m
 n

m
)

AWL N ALWL N AWL R ALWL R



SOLUTION

¸ SOLUTION OF RIVER 
TRAINING DEFINED 
INTEGRALLY FOR THE 
WHOLE RIVER REACH

¸ RIVER TRAINING 
STRUCTURES ARE 
DEFINED ON BOTH BANKS 
(POSSIBLE REFINEMENT IN 
FURTHER DESIGN PHASES)

¸ INVESTMENT VALUE 
ESTIMATE FOR BOTH
BANKS~ 40.000.000,00 û



ADVICES - GUIDELINES

¸ ADEQUATE DESIGN METHODOLOGY

¸ APPLICATION OF MODERN TECHNOLOGIES (GPS,

ORTOPHOTO,SATELLITERECORDS,MATHEMATICALMODELLING,

MEASUREMENTOFHYDRAULICANDHYDROLOGICPARAMETERS)

¸ INTEGRAL MANAGEMENT AND CAREFORDANUBEAS A

UNIQUE RESOURCE DICTATES INTERNATIONAL

COOPERATION AND MUTUAL EFFORTS (FINANCIALAND

EXPERT)ON PROBLEM SOLUTION

¸ COOPERATIVE MEETINGS (REPUBLICOF SERBIA AND

REPUBLICOFCROATIA)

¸ REGULATION AND WATERWAYS DESIGNS HAVE TO BE
HARMONIZED AND VERIFIED BY BOTHSIDESWITHTHE

RESPECTTOTHEINTERNATIONALCONVENTIONSANDAGREEMENTS

(ANDREPUBLICOFHUNGARY)



ADVICES - GUIDELINES

¸ WITH THE COOPERATION IN THE MANAGEMENT OF DANUBE RIVER 

THERE IS A POSSIBILITY OF FINANCING USING THE EU PRE-

ACCESSION FUNDSWHICH WOULD RESULT IN THE SHARED REACH 

REGULATION AND THAT WOULD RECONCILE ECOLOGICAL, 

SOCIOLOGICAL AND OTHER PROBLEMS WHICH EMERGE IN DANUBE 

AS AN INTERNATIONAL WATERWAY ïFUNDS ARE NEEDED BUT NO 

ONE SIDE CAN BEAR THEM ALONE

¸ IT IS NECESSARY TO FOLLOW THE REGULATIONS OFTHE WATER 

FRAMEWORK DIRECTIVE

¸ HARMONIZED TECHNICAL SOLUTIONFOR THE REACH (CROATIA AND 

SERBIA)

¸ EIA STUDYFOR BOTH COUNTRIES(INITIATED)



ADVANCE

¸ PRESENT DESIGN PARAMETERS FOR THE DANUBE FAIRWAY ARE 

SUFFICIENT FOR THE TRAFFIC LOAD

¸ IMPLEMENTATION OF THE NEW PARAMETERS IN SENSE OF GREATER 

DEPTHS OR WIDER FAIRWAY HAS NO JUSTIFICATION
ï LOWERING OF THE WATER LEVELS

ï NATURE PARK KOPAļKI RIT

ï HIGHER COSTS OF TRAINING WORKS AND DREDGING WITHOUT GAIN

¸ INSTEAD OF USING NEW PARAMETERS ORIENTATION TOWARDS NEW 

TECHNOLOGIES FOR MAINTENANCE AND USE OF PRESENT FAIRWAY
ï IMPLEMENTATION OF 2D MATHEMATICAL MODELS

ï IMPLEMENTATION OF THE  ADCP TECHNOLOGY FOR MEASUREMENTS OF WATER FLOWS AND 

VELOCITIES

ï IMPLEMENTATION OF MULTIBEAM SURVEYS

ï RIS TECHNOLOGY

ï NEW DREDGING TECHNOLOGY



URGENT INTERVENTIONS ïRIGHT 

BANK rkm 1405 ïrkm 1407



¸THE RESULTS OF PRELIMINARY DESIGN RESULTED IN 

THE MAIN DESIGN AND THE START OF THE 

CONSTRUCTION ON THE REACH FROM 1405 TO 1407 km. 

¸TWOòTóGROINSARE FINISHEDAS WELL AS INLINE

STRUCTUREANDBANKPROTECTION

¸WORKSA TO BE CONTINUEDIN COMINGYEARSTILL

COMPLETIONOFALLOBJECTS

URGENT INTERVENTIONS ïRIGHT 

BANK rkm 1405 ïrkm 1407


