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1 HYDROGRAPHICAL ACTIVITIES

1.1. Assigned region of interest — general information
1.1.1. Geographical position

The Danube with a total length of 2 857 km and a longterm daily mean discharge of about
6500 m¥s is listed immediately after the River Volga (length 3740 km, daily mean discharge
8500 m?s) as the second biggest river in Europe. In terms of length it is listed as the 21st
biggest river in the world, in terms of drainage area it ranks as 25th with a drainage area of
817 000 km?.

The Danube Catchment extends in a westerly direction from the Black Sea into central and
southern Europe. The limits of the basin are outlined by line of longitude 8° 09' at the source
of the Breg and Brigach streams in the Schwarzwald Massif to the 29° 45 ' line of longitude in
the Danube delta at the Black Sea. The maximum length of the river basin is 1630 km.

The extreme southern point of the Danube Catchment is located on the 42° 05' line of
latitude within the source of the Iskar in the Rila Mountains, the extreme northern point being
the source of the River Morava on the 50° 15' line of latitude.

19 countries share the Danube Catchment, though more than 70% of the catchment lies

within four countries. One of the latter is Hungary, its national area of 90.300 km?2, totally
included in the Danube Catchment, covering 11% of the latter.

Hungary is situated within the drainage basin of the River Danube, in the lowest part of the
Carpathian Basin that consists mostly of low-land plains. The territory country is enveloped
by parallels 45.7 °N and 48.6 °N with meridians 16.1 °E and 22.9 °E.

Hungary borders seven countries: Austria, Slovakia, Ukraine, Romania, Serbia, Croatia and
Slovenia.

1.1.2. Economic position

Hungary is a land-locked country located at the heart of Europe. With its extensive low-lying,
fertile plains (the Great Hungarian Plain), the Hungarian economy prior to World War Il was
primarily oriented toward agriculture and small-scale manufacturing. Hungary’s strategic
position in Europe and its relative high lack of natural resources also have dictated a
traditional reliance on foreign trade.

In 1968 Hungary was the first country in Central and Eastern Europe to start political and
economic reforms by introducing the “New Economic Mechanism”. By the late 1980s and
early 1990s the fundamental laws on the banking system, on foreign investments, on the
foundation of companies, on trade, on competition, on labour, on intellectual property, on
bankruptcy were laid down; imports, prices, wages were liberalised.

Hungary was the first country in the region to launch market-based privatisation (including
strategic sectors such as energy and banking) and the reform of public sectors (health,
education). The number of foreign direct investments rapidly increased.

In 1996 the Hungarian currency became convertible. The same year Hungary became a
member of the OECD. By the end of the nineties, the privatisation process has practically
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been completed, with less than 20% of state assets — mainly in strategic industries —
remaining in state ownership. Hungary joined the European Union in May 2004.

Foreign ownership of and investment in Hungarian firms are widespread, with cumulative
foreign direct investment totalling more than EUR 70 billion ($90 billion) since 1989. Foreign
capital is attracted by skilled and relatively inexpensive labour, tax incentives, modern
infrastructure, and a good telecommunications system.

GDP growth in Hungary has been driven by the expansion of export and investments.
Between 2001 and 2008 export growth was exceptionally high (11.5%) and the structure of
export showed a favourable trend: after 1998 the share of technology-intensive and high
value added sectors such as machinery, transportation equipments, and ICT products grew
significantly.

By 2006 Hungary’s economic development slowed down and GDP growth remained below
4%. Fiscal consolidation has become the focus of economic policy. The government’s
austerity program has reduced Hungary’s large budget deficit, but the reforms have
dampened domestic consumption, slowing GDP growth to less than 2% in 2007. In 2007,
Hungary eliminated a trade deficit that had persisted for several years. Inflation declined from
14% in 1998 to 3.7% in 2006, but increased to 6.1% in 2008. Unemployment has reached
10% in 2009.

Global Crisis

Hungary is an open, export-driven economy, therefore the global slowdown and decreasing
demand on its main export markets has had a negative impact on economic growth,
especially in the export-orientated sectors including automobile industry and consumer
electronics.

Heavy borrowings from the IMF and other financial institutions at the end of 2008 have
helped to balance a large current account and budget deficit, prop up a partially overvalued
currency, support a low stock of foreign reserve and secure a high level of short-term foreign
currency debt.

Hungary’s macroeconomic outlook is likely to remain weak in 2009 on falling demand in its
main European export markets and slowing domestic consumption. However, the country's
growth prospects are likely to improve beyond 2009, owing to the loan offered by the IMF
and European Union funds — EU subsidy of 22.4 billion Euro is available to Hungary until
2013 - and the country’s traditional growth factors including relatively low wages, high skills,
advanced infrastructure and an advantageous geographical position.

1.1.3. Area

The total surface area of the country is 93.036 km? with population approximately 10.31
million.
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Fig. HU-1. Hungary in the Danube Catchment

Area of Hungary 93.036 km?

Over 200 m a.s.l. 16 %

Over 400 m a.s.l. 2%

The lowest point 75.8 ma.s.l.

The highest point 1014 m a.s.l.
Areal mean temperature 10.5°C

Areal mean precipitation total 550 mm . a -1

1.1.4. Main river network — main basins and sub-basins

The entire territory of Hungary belongs to the Danube Catchment (Fig. HU-1). The Danube
enters into Hungary from Slovakia at Rajka rkm 1 850.2 and leaves the country to Serbia and
Croatia near Mohacs rkm 1433. The entire length of the Hungarian Danube including the
joint Hungarian Slovak section is 417.2 chainage/river kilometres. Within the territory of
Hungary the Danube River Basin is basically subdivided into three parts:

Streams entering or the region drained directly by the main river Danube;

Catchment of River Drava;

Catchment of River Tisza

All major and medium size rivers in Hungary are dominated by transit flow generated
by runoff entering into Hungary from upstream regions (95-97% of the total flow). Only two
catchments exceeding 4000 km2, namely that of the Sié-Balaton and Zagyva are within
national borders all others are transboundary river basins. Alltogether 24 notable streams
enter into the country and three: the Danube, Drava and Tisza leave the country (see Fig.
HU-2).

The rivers arriving at the Hungarian border convey the runoff from 290.000 km?, which is an
area three times as large as the territory of Hungary. The flow regime in these rivers is
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controlled therefore overwhelmingly by the hydrometeorological events over the headwater
sections.
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Fig. HU- 2. Normal multi-annual in- and outflows in the major rivers of Hungary (10 ° mslyear)

The multi-annual surface water budget of the country is displayed in Fig. HU-3.
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Fig. HU-3. The average annual surface water budget of Hungary (10 ° m3/year)
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1.2. Climatologic conditions
1.2.1. Monitoring network

In the middle reach of the Danube Catchment including Hungary, winter only lasts for 1.5
to 2 months, the mean January temperatures in the lowlands being -0.3°C to - 2.0°C, and on
the highest points about -10°C, but in some places even lower. Temperature inversions can
also occur here in the mountainous regions, as for instance in the Carpathians, between the
summits and in intermountain basins. Minimum air temperatures in the lowlands drop to -
30°C, and in the mountains to -41°C.

In July the average air temperatures in the valleys rise to 20°C- 23°C, and in the foothills
to 1 7°C- 1 9°C, but to only 4°C-5°C in the higher mountain regions. The maximum air
temperature in the lowlands is 40°C and the vertical temperature drop per 100 m height is
0.5°C-0.6°C in summer in the Dinaric system and in the Carpathians 0.7°C. The temperature
gradient in winter is only 0.3°C-0.4°C.

The measurements of precipitation, air temperature and evapotranspiration
(evapotranspiration of free water surfaces) are performed by the National Meteorological
Service (OMSZ) and the National Water Management IT Service (OVISZ) with separately
maintained and operated monitoring networks. According to the latest data, the two services
perform the meteorogical observations and measurements on 1294 stations. The principles
and practical implementation of the measurements, observations and data procession in the
two networks are harmonized, essentially unified, in the frame of the 1ISO quality assurance
and quality management system.

On Fig. 4 the locations of the automatic telemetric stations of the two services are
demonstrated. At present 103 stations of the 664 monitoring stations of the National
Meteorological Service and 69 hydrometeorological stations of the 630 Water Management
Service belong to this. The most important data of the telemetric meteorological stations
shown on Fig. HU-4 are detailed in Table HU-1.a and HU-1.b. (Remark: the automatization
of the stations began in the middle of the ’90-s, the years indicating the foundation of the
station mean the beginning of the traditional operation).
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Legend:

[ state boundary
boundary of catchment
boundary of subcatchment

@ telemetric meteorological stations of Hungarian Meteorological Service

V¥ telemetric meteorological stations of Hungarian Water Administration

Fig. HU-4. Telemetric meteorological stations of the Hungarian Meteorological Service and of the
Hungarian Water Administration
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Table HU-1a: Telemetric monitoring stations of the Hungarian Meteorological Service

Geographical position of the

Observed principal

ay

MNemeskisfalud Vizmitelep

46° 26" 24"

¥ " station Elevation of the | data; precipitation (1),
Station Ma. Mame of station _ feard station (m above | precipitation and air
installation .
latitud longitud Baltic sea) temperature (2,
atitude ongitude evaporation (3)
@ by
1 1996 47 11" 24" 18°33' 1" m @
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Table HU-1a {continued): Telemetric monitoring stations of the Hungarian Meteorological Service

Geographical position of the

station Observed principal
Vear of . ) Elevation of the | data; precipitation (1),
Station Mo, MName of station installation latitude longitude | tation (m above | precipitation and air
Baltic sea) temperature (),
P I evaporation (3)

A7eE743Y | 21°A3 12t 40 | [ I
@
(2

103 Zalaegerszeg Magykutas 1953 46° 55'33" | 16° 45'46" 238

11



-

Q€. ” SOUTHEAST
“¥ EUROPE ———

Transnational Cooperation Programme EUROPEAN UNION

Table Hu-1b: Telemetric hydrometeorological monitoring stations
of the Hungarian Water Administration

Geographical position of the

station . Obsemed data;
Elevation of the T
Station N N f stati Date of - - ot b precipitation (13,
ation 0. ame of station installation latitude longitude | station (m above air temperature (2,

Baltic sea) evaporation (3)

@ A
1224 | 47°35'19" 187 239"
47°10' 20" 18° 56" 40"
A7° 64 22" 19° 35" 29"
A47°41'18" 19° 23" 47"
47° 33" 44" 19° 41" 2"
47° 650" 54" 19° 50" 52"
477 54" 30" 19° 52" 558"
47% 54" 25" 19% 41" 17"
48° 640" 19° 45" 12"
A7° 31 37" 19° 45' 55"
47°1'59" 18% 558" 40"
47°9'28" 19° 5" 49"
A5 25 57" 18719 2"
477 50" 182" 11"
467 48" 51" 17° 46" 4"
A5 37 55" 17°10' 31"
47521 27" 16 47" 47"
467 25" 41" 167 44" 40"
457 51'57" 16°21'63"
467 43' 35" 17° 6 52"
467° 31" 34" 17° 10" 56"
46° 51" 2" 16° 60" 43"
467 60" 25" 16° 34" 39"
A6% 53" 11" 1771 47"
A5 47" 45" 16° 24'0"
467 39" 43" 16° 50" 44"
45°29'9" 17° 14" 49"
47° 143" 16° 49'0"
47° 12" 40" 16° 26" 27"
4700 22" 16° 36" 39"
47 25" 32" 16 40" 43"
46° 33" 12" 16° 35" 28"
477 11" 17°12'13"
46 42'0" 17%15' 23"
467 35" 46" 17° 10" 32"
470 528" 217411
4745137 | 22°24"10"
48°6'15" 22° 49" 44"
45° 3' 54" 22°31'16"
45° 7' 38" 22020 24"
457 24' 46" | 22°10°23"
45° 14' 16" 21°685' 25"
4726030 | 22°41°31"
A7FE7 29" | 22°52040"
48° 1'58" 22°45'31"
47° 45" 46" | 22°25'13"
47766 34" | 22°21'32"
47°65'60" 228 57"
48° 315" 21° 42" 37"
A7° 53' 58" 22027 B
48° 17" 36" 202
47969 36" | 22°40° 46"
48°9' 35" 21°40'8"
47°16' 40" 21°47'50"
A7°12'33" | 21°32'19"
47° 114" 20° 55 45"
47°58'52" | 21°19"41"
47°11'38" | 21°25'43"
4720 14" 20° 32 10"
47+ 29' 49" | 20°30'54"
A7 x| 200120 2E"
4729 12" 197 48" 4"
47°16'6" 20°26'6"
47°19'5" 20° 55" 45"
47° 23 33" 20°23'18"
47°15'1" 20° 20" 54"
457 25' 52" 19° 66" 16"
01 [ a5 ag 20" | 20731 62
[ae] Szeghalom 1973.01.01 47°1'3" 217927

1970.1

12
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1.2.2. Temperature

When determining the basic values (average values regarded as characteristic) of certain
meteorological elements we have respected the recommendations of the World Meteorological
Organization (WMO), suggesting the 30 years 1971 — 2000 for reference period.

Using the annual average values of that period we have edited the chart of the areal distribution
of average precipitation — respecting the date of approximately 230 stations, and the chart of the
areal distribution of the annual average temperature (Fig. HU-5), respecting 50 measurement
stations. When editing the chart about the areal distribution of the annual average temperature —
regarding the relatively few stations — we have applied a morphological correction, respecting a
temperature gradient of 0,5 °C/100 m.

Legend:

] state boundary
boundary of catchment
boundary of subcatchment
Annual mean temperature ( C)

105-11.0

Fig. HU-5. Areal distribution of annual average temperature (1971-2000) in Hungary

1.2.3.  Precipitation

The hydrological regime, especially the runoff conditions of the Danube, is substantially
influenced by precipitation. The main contribution to precipitation development is the humid air
masses transported from the Atlantic and Mediterranean, and advective processes within the
frontal zone of the western wind zone. The rising processes necessary for the cooling and
condensation of humid air masses are provided by general air ascending in the areas of low
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pressure, with sliding processes on the fronts and, as the most effective by the lifting
mechanisms, with the forced rising in the mountains. The height above sea level and orography
also play a decisive role in precipitation distribution. The relief features can be considered as
local factors influencing the precipitation activity, the precipitation being more abundant on the
windward sides of the mountains and less abundant on the leeward slopes.

In addition to advective precipitation, convective precipitation in the form of rainfall and storm
showers, but seldom as hail, contribute to the precipitation total. Convective precipitation
develops due to powerful radiation during summer intensive warming up of air masses from the
ground upwards. Thus the convective summer precipitation are characteristic of the continental
basins, while the advective precipitation occur under a stronger influence of maritime-atlantic air
masses in the western part of the Danube basin and in higher mountainous regions.

The mean annual precipitation over Hungary is about 610 mm per year, with a pronounced W-E
gradient (up to 900 mm on the western border to Austria and about 500 mm in the central
Hungarian Lowland (Alfold).

When the annual distribution of precipitation is studied it can be seen that the maximum occurs
regularly in the summer months. This is especially true in low-lying parts of the Danube basin,
where convective precipitation constitutes a considerable contribution to the total precipitation.
In those regions the maximum is shifted with increasing continentality from July to June or May,
since in midsummer the low air humidity is not sufficient for the development of showers. The
minimum precipitation occurs there in February and sometimes in January in mid-winter when
the Asiatic region of high pressure blocks the transfer of Atlantic air masses to the east.

The average duration of snow cover on the Hungarian Lowland is 20-30 days. Its thickness is
generally slight in the plains and lowlands. Snow, falling frequently as early as October, usually
lasts for only 1-3 days. Continuous snow cover is usually formed in December or January,
reaching the maximum of 15-20 cm in February, and melting in March. In extraordinary cold
winters, rich in snow, as for instance the period 1941-1942 in the upper Danube basin, or in
1953 - 1954 in the lower Danube basin, the values 40 to 60 cm were recorded in the lowlands.
Such snow conditions are an exception and are frequently followed by rapid warming up,
causing partial or complete snow melting.

The areal distribution of precipitation, designed on the basis of 230 monitoring stations is shown
in Fig. HU-6.

F:\WP3\VITUKU\NEWADA_Act.3.1_SQR on hydrography_HU_VITUKI_VKKI_final.doc
Page 14 of 35
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Legend:

] state boundary
boundary of catchment
boundary of subcatchment
Annual average precipitation (mm)
] 450 - 500
[ ]500-550

Fig. HU-6. Areal distribution of multi-annual average precipitation (1971-200) in Hungary

In the following table we have summarized the characteristics of the country-average and
extreme values of precipitation, air temperature, and actual evapotranspiration between 1971
and 2000 (at the minimum and maximum values the year of the extremity is given in brackets).

Table HU-2: Country-average and extreme climatic data of Hungary

Hydrometeorological S Air _
9l Precipitation Actual evapotranspiration
parameters/statistics temperature

values (mm) (°C) (mm)
. 436 8,8 448
Minimum (2000) (1980) (1971)
Average 588 9,9 517
. 814 11,5 609
Maximum (1999) (2000) (1999)

F:\WP3\VITUKU\NEWADA_Act.3.1_SQR on hydrography_HU_VITUKI_VKKI_final.doc
Page 15 of 35
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From the data of the Table HU-3 one can see that the average difference between the
precipitation and actual evapotransporation (consistent with the average runoff) is 71/mm/year
in the reference period.

This national areal average hides significant differences: in the coldest and most precipitated
regions of Hungary (on the western border of Transdanubia, as well as in the regions above 600
m of the mountains) this difference can get at value 150-180 mm/year. At the same time, in the
driest and hottest regions (e.g. sandy lowland between the Danube and Tisza) this value is only
20-25 mm/year.

The used precipitation and air temperature data derive from direct measurements (controlled
and homogenized data series), the data of the actual evapotranspiration are defined by using
the annual amount of precipitation, annual average temperature and the data of plant (forest)
coverage.

1.2.4. Long-time variation of climatological elements

From the time series of the annual areal country-averages of the listed three
hydrometeorological parameters we have edited some figures for the period 1951 — 2008 (Fig.
HU-7 - HU-9). In order to characterize the temporal changes we have put a trend line on the
time series, and given the equation of the line and the square of the correlation coefficient R.

900

800
y =-0,7683(t- 1951) + 631,76 (mm/year)
700 1 R? = 0,02 (non significant)
- 600 — — A — B _
[
(5]
2
E 500
=
o
8 400 |
=
S
Qo
S 300
>
200 1
100 1
0
- © - © — [} - © - © - ©
n [Te) © © ~ ~ [oe] [ee] (o2} (o2} o o
(<2} (<] (<2} (<2} [<2] [<2] (<] (<] (2] (<2} o o
— — — — — — — — — — N N
t, year

Fig. HU-7. The trend of annual country-average precipitations in Hungary (1951-2008)

F:\WP3\VITUKU\NEWADA_Act.3.1_SQR on hydrography_HU_VITUKI_VKKI_final.doc
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y =0,0123(t- 1951) + 9,65 (°C)
R? = 0,0918 (significant)
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Fig. HU-8. The trend of annual country average air temperature values in Hungary (1951-2008)
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Fig. HU-9. The trend of annual country average actual evapotranspiration in Hungary (1951-2008)

F:\WP3\VITUKU\NEWADA_Act.3.1_SQR on hydrography_HU_VITUKI_VKKI_final.doc
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The temporal variation of precipitation has a slightly descending trend, but no significant change
can be demonstrated. Concerning the air temperature a significant increase could be
diagnosed. However no significant change could be experienced on the designed time series of
the actual evapotranspiration.

For the temporal and spatial characterization of the surface hydrogeological conditions, the
Hungarian Hydrological Service performs water level measurements on 334 stations and within
that also discharges measurements on 207 stations. Surface hydrological measurements are
made also on further stations, for regional or study purposes.

In Hungary the water level and discharge measurements, the collection of data, data
procession, their upload to the database (Hungarian Hydrological Database) and archiving are
performed by the 12 disctrict water directorates, according to a nationally unified technical
specification.

For the hydrological characterization of the surface waters we have selected altogether 20 water
gages and water discharge measuring stations on the Danube, Tisza and on their most
important tributaries. The location of the stations is shown on Fig. HU-10; the main data of the
stations are compiled in Table 2. The same table contains the lowest and highest flood levels
measured until now, as well as the value of the 1% designed flood level.

I
‘//*'-L// Legend:

w water stage and discharge measuring station
[0 station with onside data loging
QO telemetric station
boundary of catchment
boundary of subcatchment
[ boundary of District Water Authority (DWA)
41 symbol of District Water Authority (DWA)

Fig. HU-10. Principal hydrographic water stage and discharge stations in Hungary

In table 3 the discharge stations are listed according to the disctrict water directorates, and the
length of available the water discharge time series in 20 years steps.
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1.3. Main basin description
1.3.1. Oropraphic, geological and morphometric conditions

Morphologically three different types of land can be distinguished within the country:

- The low-land plains (the Great Hungarian Plains - Alfold-, the sand ridge between the rivers
Danube and Tisza, and the Minor Hungarian Plains - Kisalf6ld),

- The hilly land of Dunantul (Transdanubia) and

- The SW-NE oriented mountain range, which comprises the Dunantuli-k6zéphegység
(Transdanubian Middle Range) and the Eszaki-kdzéphegység (Northern Middle Range).

The basins are filled with loose elastic sediments, while the base of both the mountains and the
basins is formed mostly by sedimentary and partly by igneous formations. (Fig. HU-1)

The Hungarian Lowland (the Pannonian Basin) is a vast depression. More than 3/4 of this
basin consists of quarternary sediments. It is surrounded by the East Alps, Carpathians, East
Serbian and Dinaric Mountains. The Danube channel separates this plain into two parts.

West of the Danube the Transdanubian Upland, with rich zoning reaches heights of 100 m to
300 m maximum. It consists mainly of sandstones and clayey grounds covered with loess.

Extending in the northern direction are the Hungarian Mid-Mountains with heights reaching
400- 700 m. They are composed of isolated plateau-like massifs as for instance the Bakony
Forest, Vértes, and Buda hills. The greatest heights occur in the Pilis mountains (757 m), which
are divided by the fault gap made by the Danube at the Visegrad Gate, and continue as the
Bdrzsdny Mountains. On a base formed of granite these mountains are composed of mesozoic
limestones and dolomites as well as of volcanic andesites and tuffs.

The Transdanubian upland consists of the Balaton Basin of the south-easterly oriented
Somogy Upland and the Mecsek mountain range, with the upland Tolna-Baranya. The Balaton
Basin extends between the rivers Danube and Drava, with the largest Hungarian lake - Balaton
- covering an area of 591 km?, but with a maximum depth of only 12 m.

The Somogy Upland consists of Tertiary sediments and reaches heights of about 350 m,
while the Mecsek mountain range reaches 882 m. Quarternary sandy and silt sediments planed
down the relief pattern of the Tolna-Baranya.

The Kisalfold, the Little Hungarian Lowland, with its continuation on the other side of the
Danube in Slovakia, extends northwest of the Transdanubian upland and north of the Sopron
and K&szeg Hills. The centre of this plain is situated at an altitude of between 110 m and 120 m,
while the adjacent regions are between 150 m and 200 m above sea level. The Little Hungarian
Lowland is the alluvial plain of the primary Danube and Vah.

East of the Danube stretches the Alfold - the Great Hungarian Lowland. Here the basin of the
Pannonian Sea with its sediments subsided to a depth of about 1000 m Areas filled up chiefly
with sand, gravel, mud, and loess form a wide plain. The Alféld is surrounded by the Hungarian
Mid-Mountains in the north and by the West Rumanian Mountain ranges in the southwest.

The altitudes in the Alféld are in the range of 80-180 m.

The area between the Danube and Tisza shows considerable variation in heights, being the
original great alluvial cone of the old Danube. Extensive areas in the Koérds river basin and in
Hortobagy puszta are overlain by loess layers 30-40 m thick. The majority of lower lying
depressions were swamps and marshes, mostly drained in this century.
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The Great Hungarian Lowland takes in the area between the Sava and Drava river mouths,
down to the west Danube bank and extending along the river upstream to the Zagreb Basin,
and the middle Sava reach.

The Transdanubian Plain covering the region between the Danube and Drava, has a hilly
character and is formed of fertile loess.

The highest and most extensive range of mountains in Hungary extends along the Slovak
border north of the Danube fault gap at Visegrad and up to the Bodrog river. The north Mid-
Mountains consist of (from west to east): Tertiary complex Borzsény (939 m), Matra mountains
with maximum heights of 1015 m and the mesozoic sandstone formations of the Blkk
Mountains (959 m). The Aggtelek Mt. on the Hungarian-Slovak border is a continuation of the
vast karstic region from Slovakia.

1.3.2. Hydrogeological conditions

Hungary is rich in subsurface waters, the good quality and ready availability of which attract
various water uses. This is one of the reasons why the levels of phreatic and confined
groundwaters in the area between the rivers Danube and Tisza, as well as those of the thermal
karst waters in the Dunantuli-k6zéphegység and the mountains around Buda (the right-hand
bank of the Danube across of Budapest) have been decreasing at various rates.

The quality of subsurface waters is still good enough to meet about 90% of the country's
drinking water demand without any substantial treatment. Nevertheless, virtually the total
volume of the shallow, phreatic groundwater and 56% of the confined groundwater resources
have already been polluted.

Some of the pollutants present in the groundwater, like the arsenic and iodine leached from the
water bearing rocks and the explosive methane gas, originate from natural sources. Decay of
dead organic matter (e.g. resulting in ammonium) falls also into this category. Pollution caused
by human activities has recently be came more frequent and requires increasingly expensive
treatment technologies.

The natural water supplies in Hungary are thus sufficient to meet the demands in most years.
There are, however, rather wide differences in space and time alike between the availability of
water and the demands of society which require often expensive engineering control measures
and supply services to overcome.

1.3.3.  Prevailing soil condition

Many types and kinds of soils occur in Hungary due to diversified soil-forming factors. The
initial basic rock, relief, climate, and precipitation, vegetation, and soil utilization caused the
evolution of a chain of soils from the Alpine coarse soils, over eroded stony or less fertile
podzolic soils, to brown soils, meadow soils and fertile black soils (chernozem).

In the Alpine Foothills hydromorphous soils (pseudoclay and clay) occur in ever increasing
extent besides brownish soils. In respective regions in the mountain foothills the soil is covered
with till and loess layers of various thickness. In river valleys and riverine plains the ramificated
hydrographic stream system of the Danube and its tributaries deposited great sediments. Thus,
large area of meadow soils evolved with uniform and non-uniform grain size distribution.
Lowland moorlands, swamps, and marshes developed in endorheic drainage basins at high
groundwater levels and in flood plains deposits of marine origin are found.
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The plains of the lower Danube consist mainly of fertile black soils; in higher altitudes the
brown disintegration soils show a reddish-brown colour (Terra Fusca) due to dry climate.
Due to increasing continentality, high evaporation, and low precipitation saline soils
(solonetz,solontchak) formed in the depressions of the lower Danube plain.

1.3.4. Land use and vegetation

The present plant cover of the Danube basin is a product of various climatic, geologic, and
vegetation-historical conditions and more or less significant human interventions into the natural
vegetation growth. Due to the great area of the Danube basin in the west-east direction the
vegetation reflects rather variable regions. This is especially true considering the continental
climatic elements increasing towards the east. To this may be added the climatic altitude zones
in many mountain regions.

From the national area of 93.036 km? of Hungary, 67% is agricultural land, 19% forest land, 1%
water surface while the built-in areas cover 13%.

1.3.5. Sensivity of sub-basins to creation of flood extremes

As already mentioned, the contribution of Hungary’s national area — fully included in the Danube
Catchment and covering 11% of the area of the latter — to the mean annual discharge of the
Danube, is with its average runoff coefficient a = 0.10, rather low (4%). Accordingly, the major
and minor tributaries reaching the Danube of Hungarian territory, can also hardly have a
significant influence of the Danube’s floods.

1.3.6. Stream flow network and major lakes in Hungary

The rivers Leitha/Lajta, Rabnitz/Rabca, and Raab/raba drain the northeastern end of the Alps
which is no longer so high in precipitation. These rivers later enter the Little Hungarian Lowland
and lose their sediment transporting capacity. The catchment areas at their mouth into the
Mosoni Danube in Hungary lie almost wholly in uplands and plains.

The density of the stream system (km of stream length/km? is a criterion for the evolution of
the hydrographical stream system enabling conclusions to be made on the runoff rates. Within
the entire Danube basin there are only sporadic data available on river density. They are
sufficient however to confirm the great dependence upon the relief features. The highest density
of the stream system can be found in mountains, as compared with their promontories.

Pannonian and Rumanian Lowlands show the lowest mean stream density in the Danube
Catchment, namely 0.1 to 0.3 km/km?
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1.3.6.1 The Danube reach between Bratislava and the Hungarian/Serbian border

Downstream of the fault gap through the Alps-Carpathians at Bratislava the Danube flows
through the Kisalféld - the Little Danube Plain. The Hungarian Mid-Mountains are flanked on
both sides by highlands and alluvial forests, into which the Danube enters downstream of
Komarno(~km 1 770). Between the Borzsony and Pilis Mt. a second breach follows through the
secondary transverse connection between the Alps and Carpathians in a deeply cut valley - the
Visegrad Gate (km 1718 - km 1695).

At Vac (km 1680) the Danube is forced into a sharp bend towards the south. In the region of
Budapest these highlands fade on the other side of the Hungarian Mid-Mountains.

All rivers flowing into the Pannonian Basin develop an alluvial cone on their margin, where
the majority of sediments is deposited. The Danube has formed with the Vah river a common
spindle-shaped alluvial cone, stretching from Bratislava to Komarno. The sediments, carried
from the Carpathians, have pushed it somewhat southwards.

On the alluvial cone the Danube is separated into three branches. The Little Danube
branches north, and after about 100 km joins the main river again at Komarno, where the
tributaries Vah and the Nitra also discharge into the Danube. The Mosoni Danube, branching
south, accepts the tributaries from the East Alps: the Leitha, Rabnitz, and Raab, and then, after
about 60 km joins the main course again at Gonyu (km 1791). The islands, embraced by the
three Danube branches, are called the Large Danube Island —Zitny ostrov (in the north) and
the Little Danube Island - Szigetk6z (in the south). The Little Danube Island is covered with
extensive alluvial plains and forests and the remnants of cut-off river branches, since the
original main branch was strongly ramificated. The morphological changes in this part of the
Danube are also evident in the longitudinal profile. The large alluvial track downstream of
Bratislava shows a trend to form a convex (i. e. an upward curved shaped), as is usual in case
of alluvial cones The morphological transition from an Alpine to a lowland river can be seen
here, though the Alpine runoff character is still preserved further downstream. At the end of the
large alluvial cone at river km 1810 the Danube slope abruptly decreases from 0.35%o to 0.17%o
and then, at the mouth of the Mosoni Danube at Gényl to 0. 10%o. In the reach from the mouth
of the Little Danube at Komano down to Budapest the slope decreases further to 0.07%..Again
considerable sediment volumes are deposited, causing ramification of the stream and evolution
of large islands: Szentendre and Csepel.

The average river width increases from Gonyu (about 300 m) to about 400 m downstream.

South of Budapest the Danube enters the Alféd - the Large Hungarian Plain, and follows a
600 km long arc on its western, and then southern margin. The longer spur of this wide plain
projects onto the right bank of the river in the area between Mohacs and the mouth of the
Drava. There the river bed is again braided. At Vukovar the Danube is forced to change its
course again due to the Fruska Gora Mt. — a promontory of the Croatia Mid-Mountains. This
mainly south-easterly flow direction, is maintained down to the fault gap at the Iron Gate.

The Large Pannonian Lowland is a further depression which, since the late Tertiary period up
to the present time, has been constantly subsiding. The great Danube alluvial sediments and
the sediments brought in during the glacial period (strata layer about 1100 m thick) were not
sufficient to prevent this trend. Thus, numerous ramifications of the river bed and extensive
marshes developed.

The morphological character of the now flatland river increases after it enters the Main
Pannonian Basin. The slope decreases from Budapest to the mouth of the Drava from 0.07 %o
to 0.05%0 and continues to decrease down to the Danube fault gap to 0.04%.. The mean width
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increases from 400 m to 800 m- 1 000 m according to the runoff rate and lower slope before the
cataract reach.

The south-north oriented mainly Hungarian reach of the Danube takes in only the River Sié
(km 1497) which experiences water shortage and drains the Balaton lake.

1.3.6.2 The largest tributaries of the Danube in Hungary

The rivers Leitha, Rabnitz, and Raab drain the northeastern end of the Alps which is no
longer so high in precipitation. These rivers later enter the Little Hungarian Lowland and lose
their sediment transporting capacity. The catchment areas at their mouth into the Mosoni
Danube in Hungary lie almost wholly in uplands and plains.

The River Drava (Drau) (707 km, 40 150 km?) issues from the edge of the Dolomites in

South Tirol at a height of 2150 m on the Regensburg longitude. A small part of the catchment,
therefore, lies in Italy. The Alpine Drava catchment, of somewhat trapezoidal shape, lies almost
wholly in Austria and extends from the Central Alps in the north to the Limestone Alps in the
south, (Karnische Alpen and Karawanken). The narrow western part consists of a great,
fractured mountain massif with narrow, steer valleys. It then flows on the southern periphery of
its catchment through the interalpine panlike territory (Klagenfurter Becken), with many lakes.
After the break through the mountain range on the eastern border of the Alps, extending from
north to south, where the prolongated Drava catchment attains its maximum width, it flows into
the Pannonian Basin, and leaves Austria to enter Croatia. There the Drava deposits its bedload
on an alluvial cone reaching to the mouth of the Mur, where it has a characteristic braided river
course. The slope is extraordinarily uniform over the whole middle course, influenced by the
Alps, 0.7%o. decreasing to 0.28%0, and even to 0.1%. at its mouth into the Danube. Flowing
through a wide lowland valley the Drava has a meandering and braided channel. Its catchment
area is narrow there, and short tributaries flow parallel to the main Drava course down to its
mouth.
The River Mura, the largest tributary of the Drava (434 km, 14178 km?) drains the northeastern
part of its Alpine catchment along the Central Alps. On the eastern edge of the Alpine
mountains it turns towards the south. The break through those mountains occurs a little north of
the Drava. The Mur deposits its Alpine bedload, which is similar to that of the Drava, before the
confluence. The lower courses of the Mur and Drava form a large part of the border between
Jugoslavia and Hungary.The runoff regime of the Drava is substantially influenced by the Alpine
catchment.

The River Tisza (966 km, 157 220 km?) is, with respect to its length and catchment area, the
largest Danube tributary. It is formed by the confluence of White and Black Tisza, issuing from a
height of 1400 m and 1650 m in the Ukrainian Carpathians. From its total length of 966 km
about 160 km lies in the USSR and Rumania, and about 800 km in the Great Hungarian Plain
(650 km in Hungary, 150 km in Jugoslavia), where its lowland character is determined.

The Tisza forms from its source to its mouth a large arc towards the southwest and flows
through the Great Hungarian Plain (Alfold). At its southerly end, at Slankamen, at km 1215 it
joins the Danube. After several directional changes the Tisza flows in its upper reach between
the Gutii Mt. and the flysch of Poloniny Mt. down to Chust. Then it breaks through the Gutii Mt.
and enters the lowlands. The right-bank tributaries of the Vista down to the River Rika are
characteristic mountainous streams with deep valleys and steep slopes. Further downstream
the Borzava has a smaller slope. The left-bank Rumanian tributaries Iza and Viseu have parallel
valleys oriented in a north-west direction. They originate in the crystalline East Carpathians and
have a pronounced mountainous character.
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The slope of the River Tisza vanes In fine range 20%0-30%o in its upper course and for a
distance of 50 km forms the border between Ukraine and Rumania.

After entering the promontories the slopes become lower and the runoff regime calmer. The
Tisza flows through the Hungarian Plain forming numerous meanders and with a slope of
0.02%o0. The innundation area increases and in some places reaches a width of 4 km. The river
channel bed here is 140 m - 260 m wide and the mean depth 3 m - 7 m. The hydrographical
stream system of the Tisza is asymmetrical, the majority of larger tributaries coming from the left
bank. They drain the majority of the central and northwestern Rumania region.

Numerous smaller and larger streams flov into the Tisza from the right bank, the most
important of these being the Bodrog and Slana/Sajé (with Hornad/Hernad).

The Bodrog (267 km, 12328 km?) originates in the East Slovakian Lowland as the confluent
of the Rivers Ondava and Latorica, and drains the westernmost portion of the East Carpathians.
Only 973 km? of its catchment area lies in Hungary.

The Sajé/Slana (229 km, 12708 km?) together with its tributaries Hornad and Bodva drains
the Slovak Ore Mt. with the Kosice depression, and the eastern part of the northern Mid-
Mountains in Hungary.

Of the remaining right-bank Tisza tributaries the Zagyva (179 km, 5 677 km? may be
mentioned, the others being short streams with low runoff, flowing from the flat Danube-Tisza
interbasin.

The first important left-bank tributary of the Tisza, issuing in Rumania, is the Somes (41l km,
19 400 km?, of which 349 km and 15015 km? is in Rumania). It is formed by the confluence of
the Somesul Mic and Somesul Mare, originating in the Apusian Mt. and East Carpathians
respectively. The stream direction varies abruptly. Later it flows over the Somesului platform
through the Tisza basin into Hungary. Another important Tisza tributary is the River Cris
(Koros), formed by the confluence of the Crisul Repede, Cris Alb, and Cris Negru. The Cris
catchment area covers 14 880 km? in Rumania. Its drainage area has a fan-like pattern, cutting
the western part of the Apusian Mt. The major Tisza tributary is the Mures (Maros) (756 km, 29
776 km?), from which 716 km and 27 830 km? in Rumanian. The Mures wells out into the East
Carpathians and drains the Transylvanian Upland, breaking its way through the West
Carpathians and flowing onto the Tisza Lowland. The upper course shows a well developed
river system, the lower course being poorly developed, having a plume-like shape in the Tisza
Lowland. The most important tributaries from the left bank are the Tirnava and Strei and from
the right bank Aries should be mentioned. The southern, Serbian part of the Tisza Lowland and
of the West Carpathians is drained by the River Bega, a Tisza tributary, and by the Timis.

1.3.6.3 Major lakes in Hungary

The Neusiedler See (Fertd) is on the border between Austria and Hungary in the foothill belt
of the Leitha Hills. The smaller part of the lake is in Hungary, and about 240 km? is in Austria.
Only 132 km? is open water surface, the remainder is covered with a wide reed belt, especially
well developed in the north and west. The lake extends in the depression between two alluvial
cones, deposited by the Danube and Raaba rivers onto the little Hungarian Lowland from its
margin. The lake is relatively young (about 10 000 years) with a maximum depth of only 2 m.
The closed basin of the Neusiedler See covers an area of 1237 km? Its area considerably
fluctuates due to high evaporation, which in some years is double the value of precipitation. In
the years 1811-1813 and 1867-1871 the lake dried out. On the other hand during high water
stages in 1786, 1854, 1883-1884 the open water surface was 515 km?.

Lake Balaton is the largest Central-European lake, covering an area of 596 km? with a
lenght of 77 km, a width of 14 km, mean depth of 3.2 m and a maximum depth of 12 m. It has
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been stated that its surface area has been gradually decreasing due to climatic conditions and
sedimentation. Its drainage area covers 3153 km?® The lake evolved in a tectonic depression
oriented towards south-west-north-east, situated in the southern foothills of the Bakony Forest.
The lake is divided in two unequal parts by the Tihany peninsula. Its northern bank is still high
and steep, otherwise the banks are flat, sandy and in some places marshy. Balaton is supplied
by the River Zala and some other smaller streams, and drained by the River Sié.

Further to the northeast is the similarly oriented Lake Velencei-té with an area of 26 km?.
The deepest Hungarian lake is Hévizi-té, reaching a depth of 30 m.

1.4. Hydrographical measurements
1.4.1. Riverbed measurement

To secure the continuous operation of the waterway and the conditions of safe navigation it is
necessary

e to survey the riverbed topography continuously,
to certify the survey results,
to develop the institutional and legislative environment of operation,
to create and operate an up-to-date marking system of fairway, as well as
to minimise the period of limiting the navigation — hydraulic engineering interventions,
construction of engineering structures, hydrological regime situations coupled with ice
phenomena - (irrespective of riverbed morphology causes).

The topographical conditions of the riverbeds/basins of rivers, lakes and reservoirs develop and
change because of hydrological and hydraulic processes, fist of all as a result of natural
morphological processes (erosion, sedimentation). Tracing the changes differs in the Hungarian
section of the Danube. The survey happens annually in the common Slovak-Hungarian section,
while there is a five-year frequency in the section between Szob and the Southern state frontier.
The surveys, performed alongside the transversal sections nearly perpendicularly to the main
bed, are not suitable for demonstrating depth/height anomalies between the two surveyed
transversal sections; therefore the time-frequency as well as the area-density of the surveys
must be increased for marking the safe fairway.

Recording the actual status and tracing the changes is possible by using a survey system that is
able to demonstrate the topographical state of the aquifert accurately (recording depth/height
anomalies even of the slightest extension), with its geodesic reliability (height measuring error)
being below * five cm.

The main bed morphological characteristics of the Hungarian section of the Danube show
significant temporal and spatial variations. The former determines the repeated survey cycles of
riverbed topography, while the latter the frequency and method of detection.

The morphological changes of the main riverbed has a higher speed in certain sections than the
present survey cycle, which means that the fairway marking plans are not made in line with the
actual riverbed topography in many cases. The spatial density of the surveys is not sufficient
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either, since the profile density (of mainly approx. 100 metres) is not suitable for detecting the
dangerous depth/height anomalies in the sections characterised by shallow fords, hazardous for
navigation.

1.4.2. Types of used equipment for measurement

Recording the riverbed status take place alongside the transversal profiles (free of depth/height
anomalies) of the river (of approx. 100 m distance from each other) in the “prismatic” section,
and at the bars of gravel material (to the distance of 20-50 metres from each other), with single
beam ultrasonic riverbed survey method. A multi-beam survey system is used for surveying the
shallow fords of marl and rock material with frequent depth/height anomalies (hazardous for
navigation). Both surveying systems have been installed in VITUKI's survey vessel (Fig. HU-
10), with the following units:

Fig. HU-10: Survey vessel of VITUKI

e Single beam system (Fig. HU-11.and HU-12.)

o AGA Geodimeter ATS PT type robot survey station (Swedish product),
determining the position of the survey vessel at the moment/at any time. When
surveying the riverbed, the detecting instrument on the riverbank is able to
stipulate the position of the moving vessel with the accuracy of 5 cm,

o MARIMATECH E-Sea Sound 103 type ultrasonic depth-measurer (Danish
instrument), surveying and drawing the riverbed profile, also displaying the
measured deepness/height figures digitally, in a cm sharpness,

o VYNER-MAGENTA type data-transmission equipment (English device)
transmitting the position data measured by the positioning equipment on the
bank to the computer located on the ship,

o Pentium Il on-board computer with devices, collecting, storing and processing
the data transmitted from the positioning equipment on the bank and from the
ultrasonic depth-measuring device (layout plan, longitudinal and transversal
profile). It writes the collected data to a diskette for further processing. Its devices
are an A/3 sized coloured plotter, printer, and a coloured monitor.

o Another device is the navigation monitor, placed in front of the skipper, where the
pre-planned survey network can be displayed as well. The cursor shows the
present position of the survey vessel, therefore the skipper of the ship is able to
travel alongside the survey line without any control from the bank.
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Fig. HU-11: Display of ultrasonic depth

Fig. HU-12: AGA ATS PT type robot survey station and
survey equipment data transmission equipment

The above system has been used by VITUKI for some 15 years for surveying transversal
sections. The multi beam system that was installed in the vessel in 2006 is the product of the
Norwegian company KONSGERG Maritime AS, but a number of Western-European
subcontractors participated in its development.

e Multi beam system (Fig. HU-13)

O

O
O

EM 3002 D double measuring head and processing unit, surveying the riverbed
with 504 survey beams.

SVP sensor, measuring the ultrasound velocity.

AGA Geodimeter ATS PT type robot survey station, serving for measuring the
position of the survey vessel at present/at any time.

VYNER-MAGENTA type radio data transmitting equipment (an English device),
transmitting the position data measured by the positioning equipment on the
bank on to the vessel.

Sepath 200 GPS receiver pair and its processing unit, recording the changes in
the direction of the vessel’'s rostrum.

MRU-5, surveying the tilt and bow of the vessel, as well as the rate of undulation
HWS-10 type hydrographical survey station, for the synchronous recording of the
data of the above units.

SIS survey software, controlling and checking the survey process.

NEPTUN SW pre-processing program, for screening the detected data and
integrating the overlapping measuring.

CFLOOR data processing program, for producing relief map out of the screened
and integrated data, for designing longitudinal and transversal profiles.
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Fig. HU-13: A. Workstation of the operator
B. Single- and double head data recording and control units
C. Double measuring head

1.4.3. Processing of data

The collected hydrographical data are processed — according to the survey method and goal -
with different methods and different (hardware and software) tools.

The goal of the surveys is:

- hydrological charts for an entire river or lake in the series Hydrological Atlas (published
since 1961 regularly),

- printed navigation charts (published by the Danube Commission for the international
navigation),

- fairway marking (buoyancy) plans,

- status reports on the morphologic changes ( definition of erosion and sediment
stretches, definition of the volume changes of the riverbed, in order to prepare
prevention or operative measures — e.g. diverted Danube stretch in the Szigetkdz, river
stretch affected by the nuclear power plant Paks),

- local surveys (detailed survey of shorter river stretches for local regulation plans, survey
of riverbank profiles for harbours/ports, survey of the riverbed along crossing pipelines,
etc.)

- creation of Inland Electronic Navigation Chart (IENC)
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The method of survey can be
- single beam profiling
- multibeam scanning

The selection of the equipment depends on the morphologic status of the riverbed, the material
of the riverbed, as well as the above mentioned goal of the survey (thematic of the material to
be produced as a result of the processing).

Processing of the survey data according to the survey method
- with own-developed processing programmes
- with professional software programmes

For the preparation of the hydrological atlas the surveys are made with the single-beam system,
from shoreline to shoreline, with cross-profile distance of 100 m. The raw material of the survey
is processed with own-developed software. First the checking and filtering of the measured data
is made (deleting false electromagnetic and ultrasound pings). We order the filtered data into
files based on the profiles (profile-wise) and upload them into the database.

Using these data we create contour-line charts of the mean-water part of the riverbed edited
with special own-developed software designed in long and cross direction different density of
data. The cartographic editing of the charts is made with Bentley MicroStation.

The surveys for the printed navigation charts for the Danube Commission have been made
(before 2005) with the single-beam survey system. The method and tools of the processing
(surveys, post processing) were the same, as at the hydrologic atlas.

The fairway marking (buoyancy) plans, supporting the inland and international navigation on the
Danube are made annually. The frequency of the surveys is described in 1.4.1. The method and
tools of the processing (surveys, post processing) were the same, as at the hydrologic atlas.

The reference level of the processing the depth data for the navigation and buoyancy is the low
navigable water level. The frequency of survey is determined by the changes in the water
regime (after flood).

Since 2006 we have been operating our multi-beam survey system (EM 3002). The processing
of the data is made with the manufacturer’'s programme (Kongsberg Maritime) in several steps.
The Neptun software serves the pre-processing; the correction of the multi-beam data, data-
cleaning and statistical analysis. For the correction of the errors deriving from heading, heave,
roll, pitch and the time shift of position there is made with other auxiliary software. The post
processing — depending on the type of task — performed with the CFOOR, SURFER 9 and
ARCGIS 9.3 programme packages. We started the survey of the most critical sections (for
example shallow sections) with this new equipment and method.

In order to check the morphologic changes of the riverbed we use multitemporal surveys in the
same sections. These surveys are done mostly with single-beam method in the same cross-
profiles each year. The method and tools of the post processing were the same, as at the
hydrologic atlas, but the end material are elevation contour maps and difference contoured
sheets.
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For the creating of Inland Electronic Navigation Charts (IENC) we have only experimental
methods at the moment. We use the same data coming from the database like the buoyancy
plan. The creating of the IENC needs a high quality error checked data. The preliminary
workflow is the following: From the database we receive raw depth contours in ArcView SHP
format. We check and clear the data with AutoCAD Civil 3D (correcting over and undershots,
overlapping segments, generalising and smoothing). We export the data into Maplnfo software
for area checking. From this database we create raw depth contours in 7CB format with own-
developed software. We import this data into the ENC Designer. With the ENC Designer’s built
in tools we check the depth contours again and collecting the “border’ of the depth area
(coastlines, shoreline constructions etc.). Using the collected data we create depth areas from
depth contours. With different ENC checking tools (ENC Optimiser and Analyser) we check the
depth contours. After finishing the depth data we merge the depth data with the “normal” ENC
containing all other shipping related data. We need a lot of manual work after merging “stiching”
together the two types of data.

1.5. Legislative measures

1.5.1.  For monitoring network

The collection, systematization, forwarding, publication, exchange and storing of hydrological,
hydrographical data; the operation, maintenance and development of the monitoring network
and warning system are based on the following legislative basis:

In general:
e Act LVII of 1995 on water management

e Act LIl of 1995 on environment protection

e GOVERNMENT DECREE 234/1996.(26.12) ABOUT THE AUTHORITY AND
MANAGEMENT DUTIES OF OVF (FORMER NAME OF VKKI) AND THE
TERRITORIAL DIRECTORATES

e Ministerial Decree 31/2004.(30.12) about the observation of the characteristic of the
surface waters

Legal background regulations defining the scope of duties of the administration organizations at
different levels:

- Ministry of Environment and Water (KvVM)

- Act LV. of 2006 about the listing of the ministries of the Hungarian Republic
The ministry received the present scope of duties in connection with water in 2002, from the
reorganized Ministry of Transport, Communication and Water Management.

- Central Directorate for Water & Environment (VKKI)
The Central Directorate for Water and Environment (VKKI) was established on 1st April 2007
with a Modifying Deed of Foundation by the Minister of Environment and Water. The
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organisation was created by the reorganisation of the direct predecessor of VKKI, the Centre of
Water Management and Library (Museum), i.e. by the modification of its scope of duties and
management system. VKKI is an autonomous organisation; its competence covers the whole
country, including the coordination and control of the directorates of environment and water
(KOVIZIG). VKKI is operating under the control of the Minister of Environment and Water.

The directorates of environment and water (KOVIZIG — in 12 places all around the country —
since 1953) are operating according to the modifying deed of foundation effective from
30.07.2008, on the basis of the government decree 15/2008 (30.01) modifying the former
government decree 347/2006. (23.12) about the assignment of organisations for authority and
management duties in environmental and nature protection and water.

The competent three directorates along the Danube:

e - North —Trans-danubean Environment and Water Directorate - EDU KOVIZIG (Gyér)

e - Middle - Danube - Valley Environment and Water Directorate - KDV KOVIZIG
(Budapest)

e - Lower — Danube - Valley Environment and Water Directorate - ADU KOVIZIG (Baja)

- Environmental and Water Management Research Institute Non-profit Ltd. (VITUKI kft.)
The foundation year of the predecessor of the organisation was 1952. VITUKI Kht. was
registered by the Registry Court — as general successor of VITUKI Rt. on 1st September 2004.
At the beginning of 2009 VITUKI Kht. was transformed into a non-profit limited company,
registered by the Registry Court on 23.02.2009 as VITUKI Non-profit Ltd.

The founder of the organisation is the Hungarian State the proprietary rights are born by the
National Asset Management Council through the Hungarian State Holding Company. In the field
of water management the organisation is the only research centre dealing with several scopes
of science. It is performing the prominently public benefit activities on the basis of yearly
contracts with the Ministry of Environment and Water.

1.5.2. Warning systems

The territorial organisation, management and operation of the protection, in case of emergency
concerning the damages caused by water and in the status of water — within that the warning
system — is performed by the district directorates (KOVIZIG) according to the government
decree 232/1996 (26.12). In case of emergency the national coordination and management is
the task of the National Technical Management Body (OMIT) in the headquarters of VKKI. The
operation of the warning system is respecting the national and international relations. VKKI is
operating the Environmental Security Duty with national competence, too (24/365).

The National Association of Radio Distress-signalling and Infocommunications (Hungarian
abbreviation is RSOE) — is a prominently public benefit organization. The Association is in
cooperation particularly with governmental administrations, or rather with organizations which
the latter have control over do those activities, with that according to the relating regulations and
agreements it constantly supports the work of the governmental sphere. It performs its activity
on the basis of a contract concluded with the Ministry of Transport, Communication and Energy
(KHEM). The activity is performed according to the constitution modified on the latest general
assembly on 24.05.2008.

In that frame RSOE is operating the NAVINFO Central Dispatcher Service and Information
Centre (24/365)
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1.5.3. Transboundary cooperation

Figure HU-14: Hungary and its seven neighbouring countries

Hungary has seven neighbouring countries (Austria, Slovakia, Ukraine, Romania, Republic of
Serbia, Croatia and Slovenia - see Figure HU-14). On the state boundary stretches of water and
other waters and channels, or on the stretches where the state frontier crosses them, the water
management activity is effected on the basis of agreements on transboundary waters. Hungary
has got cooperation agreements (“Water Management Agreement’) with all four (Austria,
Slovakia, Croatia, Serbia) neighbouring countries along the Danube River.

The Agreements are in line with the valid international regulation, among others with:

e the Belgrade convention of 18. August 1948 regarding the Regime of Navigation on the
Danube,

e the Convention on the Protection and Use of Transboundary Watercourses and
International Lakes signed on 17.03.1992 in Helsinki,

e the Convention on the Transboundary Effects of Industrial Accidents signed on
17.03.1992 in Helsinki,

o the regulations of the Sofia Convention on Cooperation for the Protection and
Sustainable Use of the Danube River signed on 29.06.1994,

¢ the regulations of the European Agreement on Main Inland Waterways of International
Importance signed in Geneva on 19.01.1996.
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Hungarian — Austrian relation:

Decree with legal force No. 32 of 1959: Agreement between the Austrian Republic and the
Hungarian People’s Republic concerning the regulation of the issues in water management.

The contact organisation is the Hungarian — Austrian Water Commission, its subcommittees,
and expert groups.

Hungarian — Slovak relation:

Agreement about the water management issues of the transboundary waters signed on 31. 05.
1976 in Budapest by the government of the Hungarian People’s Republic and the government of
the Czechoslovak Socialist Republic.

The contact organisation is the Hungarian — Slovakian Water Commission, its subcommittees,
and expert groups.

A new Agreement is being under preparation, about ,The cooperation on common catchment
areas and transboundary waters between the Government of the Hungarian Republic and the
Government of the Slovak Republic”.

Hungarian — Croatian relation:

Agreement about the cooperation in water management issues signed on 10.06.1994 in Pécs
between the Government of the Hungarian Republic and the Government of the Croatian
Republic.

The contact organisation is the Hungarian — Croatian Water management Commission, its
subcommittees, and expert groups.

Hungarian — Serbian relation:

The Agreement on water management issues signed on 08.08.1955 in Belgrade between the
Governments of the Hungarian People’s Republic and that of the Federal Republic of
Yugoslavia.

The contact organisation is the Hungarian — Serbian Water management Commission, its
subcommittees, and expert groups.

A new Agreement is being under preparation, about the cooperation on common catchment
areas and transboundary waters.

Beyond the bilateral ones, Hungary has a huge of multilateral connections with some
international organizations such as

e United Nations Economic Commission for Europe (UNECE),

e International Commission for the Protection of Danube River (ICPDR),

e Danube Commission (DC),

e “Tisza Forum” (cooperation among Hungary, Slovakia, Ukraine, Romania, Republic of
Serbia) etc.

In these bodies (within its commissions, subcommittees, expert groups, permanent and ad hoc
working groups) the Hungarian representatives are active participants.

The hydrographical (and the hydrological, of course) data collection, systematization,
forwarding, exchange; as well as the national monitoring network and warning system are
operated taking into consideration the decisions, understandings and recommendations of these
international organizations.
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