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The Danube river is 2,860 km long, with a drainage basin of
810,000 km2 . It covers major parts of 13 countries and more 
than 86 million people are living within the basin.

Danube River BasinDanube River Basin
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Number of countries sharing the river

The Danube is EuropeThe Danube is Europe‘s ‘s second largest river after second largest river after 
the Volgathe Volga, , drainingdraining almost one third of Europealmost one third of Europe. . 

The Danube isThe Danube is an international an international riverriver, , with the highest with the highest 
number of countriesnumber of countries in in the world sharingthe world sharing it.it.

Naiman et al. 2005 Riparia
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Naiman et al. 2005 Riparia

Before 1970 theBefore 1970 the Danube river Danube river carriedcarried each year about each year about 65 65 million tons million tons 
of sedimentsof sediments, , of which almost of which almost 5 5 millions millions werewere retainedretained in in the the delta. delta. 
After 1971 (when the Iron Gates dam was built) sediment dischargAfter 1971 (when the Iron Gates dam was built) sediment discharge e 
dropped by 50dropped by 50--70% and shifted from large sized to small sized 70% and shifted from large sized to small sized 
particles.particles.
TheThe average water average water flow isflow is 6,300 m6,300 m33/s (/s (rangingranging betweenbetween 1,5001,500--
19,000 m19,000 m33/s)./s).

The Danube River The Danube River 
was once famous was once famous 
for its large for its large 
floodplain, but floodplain, but 
almost a century of almost a century of 
channelizationchannelization, , 
damming and damming and 
draining of draining of 
associated wetlands associated wetlands 
have severely have severely 
diminished it.diminished it.

Danube DeltaDanube Delta
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Flood hydrographs for watersheds with Flood hydrographs for watersheds with 
and without wetland storage capacityand without wetland storage capacity

Wetlands left along the DanubeWetlands left along the Danube

The Danube basin of 810,000 km2 is drained in the Black Sea, which has 
an area of 420,000 km2. The Danube Delta, with it’s 5,500 km2 is a  buffer 
zone between these two large systems, performing an extremely important 
role of filtering and reducing the pollution impact of the Danube on the 
highly degraded and already endangered Black Sea.
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The Delta has a very recent 
origin, perhaps less than 
7,000 years ago. 

It was formed and extended 
rapidly thanks to the low tidal 
oscillations of the Black Sea
(5-7 cm), the shallow
continental platform of the 
Black Sea, the high sediment 
load carried by the Danube, 
and the strong North-South 
marine littoral current which
facilitated deposition.

EVOLUTION OF THE DELTAEVOLUTION OF THE DELTA
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Most of present 
deltaic coast is 
now eroding, with 
the notable 
exception of Chilia 
lobe which is 
maintained and 
extending by the 
high discharge of 
its feeding 
tributary.

EROSION AND 
ACCRETION

DANUBE DELTA – BASIC FACTS

Area – 5,500 km2, of which 920 km2

is the lagoon complex, divided 
between Romania (80%) and Ukraine 
(20%).

The largest area in the world covered 
with reed (Phragmites australis), of 
about 2,800 km2.

Total length of the channels – 3,496
km, of which half are natural streams 
and half are man-made canals.

The number of lakes before 1980 
was 668, covering an area of 31,262 
ha (9.3% of the total area), but it was 
reduced to 479 lakes and only 8.0% 
of the area.

IMPACT OF FLOODS

The delta lies 0.52 m above mean 
Black Sea level, wit ha general 
gradient of 6 mm/km. The maximum 
difference in altitude is 15 m (+12.4 
m and -3 m). 20.5% of the delta‘s 
territory is below level 0. The largest 
percentage (54.5%) is represented 
by areas situated between 0 – 1 m, 
followed by the areas situated 
between 1 – 2 m (18%).

The Danube Delta is a disturbance-dominated system. 
The periodic seasonal spring and autumn floods of the 
Danube covering large areas within the Delta and 
controlling most of the processes.
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TRADITIONAL HUMAN ACTIVITIES

Fishing

Agriculture

Forestry

Reed harvesting

Tourism

MAIN FEATURES OF THE DELTA

Diversity

Dynamic processes

Fragility

MAIN FUNCTIONS OF THE DELTA

Hydrological function
Buffer area between the 
Danube and the Black Sea
Biological productivity
Maintenance of a high 
biodiversity
Ethnocultural area
Touristic and recreational
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HUMAN IMPACT
Accelerated eutrophication due to 
the high nutrient load and changes 
in the hydrological regime.
Damming, dyking and draining of 
wetlands both upstream and within 
the delta.
Decrease in ecotonal areas along 
the river banks.
Overfishing
Introduction of alien species

HUMAN IMPACT 
IN TIME

In the late 19th century, the Danube Commission dredged 
and enlarged the Sulina arm for navigation.
At the beginning of last century two canals are dredged to 
increase the influx of freshwater in the Razelm lagoon.
During 1938-1940 3,400 ha of Tataru Island were dyked.
In the early ’50, the industrial exploitation of reed was 
started.
During 1983-1989 the most complex and destructive  
activities in the delta started under the „Programme for the 
remodelling and integral use of the natural resources in 
the Danube Delta“.  Almost 17% of the delta was dyked 
and either transformed in fish ponds or drained for 
agriculture.

EUTROPHICATION

The rapid eutrophication of the Danube Delta was 
triggered by several factors:

1. The reduction of the former wetlands upstream.
2. The rapid development of industry, agriculture, 

animal husbandry, and human settlements within 
the Danube basin, increasing the direct and indirect 
inputs of sewage, industrial wastes and nutrients.

3. The changes of the hydrological regime and of the 
Danube‘s transport capacity by dam building along 
the Danube and its tributaries, damming and draining
of wetlands and digging of canals.
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Accelerated eutrophication of the delta started 
in 1980. Within a decade:
Nitrogen (DIN) increased 1.5-3 times
Phosphorus (TRP) increased 8-12 times
The N:P ratio decreased and algal blooms 
with Cyanophyta started to occur.
Dissolved organic carbon increased 6-15 
times
Transparency (Secchi) decreased from total 
(100%) to 20-40% of water depth.

EUTROPHICATION

INTRODUCTION OF 
ALIEN SPECIES

• Deliberate introductions:
Fitophagous Chinese carp (Hypophthalmichthys
molitrix, Ctenopharryngodon idella and 
Aristichthys nobilis)
Pheasant
Poplars (Populus ssp.)

• Accidental introductions:
Elodea canadiense
Crucian carp (Carassius auratus gibelio)

The Danube Delta and river 
as a source of invaders

Major invasive pests in the Great Lakes (North 
America) and Rhine Valley originate from this 
area:

Zebra mussel (Dreissena ssp.)
Amphipods (Echinogammarus sp.)
Water flea (Cercopagis pengoi)
Gobiid fish (Proterorhinus sp.)

An invasion meltdown of the Great 
Lakes is under way due to these
invaders.
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OVERFISHING

• The maximum recorded 
catch was of 15,000 t, and 
since the early sixties 
decreased steadily. The fish 
catch not only decreased in 
total landings volume, but 
also suffered change in the 
quality, with low market value 
fish increasing in abundance.
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CONSERVATION CONSERVATION 
OF THE DELTAOF THE DELTA

For over For over 150 150 years the Danube Commission has supervisedyears the Danube Commission has supervised, , 
regulated and controlled navigationregulated and controlled navigation. . Traffic on the Danube Traffic on the Danube 
ammounted ammounted to 138.8 to 138.8 billion tons billion tons in 1989, in 1989, butbut decreaseddecreased in in 
recentrecent yearsyears..
In 1938 In 1938 Letea Forest Letea Forest was was declared declared a a nature reserve and nature reserve and 
other areas followedother areas followed, , until until 41,500 ha 41,500 ha were protected by were protected by 1975.1975.
In August 1990, 500,000 ha In August 1990, 500,000 ha were declared were declared a a Biosphere Biosphere 
Reserve. Reserve. The area The area was was further enlarged further enlarged in 1991 to 547,000 in 1991 to 547,000 
ha.ha.
The Danube The Danube Delta was Delta was designated designated a a wetland of wetland of international international 
importanceimportance, , according according to to thethe Ramsar ConventionRamsar Convention (1991), (1991), 
was was inscribed on the inscribed on the World Heritage World Heritage ListList (1991) (1991) and and 
internationally recognized as internationally recognized as a a Biosphere Biosphere ReserveReserve under under 
thethe UNESCO MAB UNESCO MAB programme programme (1992).(1992).

FINAL COMMENTS
Presently the Black Sea must process a gigantic quantity 
of nutrients and xenobiotic substances. In the long term it 
is difficult to imagine that the system will be able to endure 
this. In determining the limiting conditions for the water 
quality of the Danube (which drains an area twice the size 
of the Black Sea and brings 76% of the annual freshwater 
discharge), the support capacity of the Black Sea will 
be the main factor.

The restoration of the nutrient 
filtering capacity of the delta and 
upstream wetlands will directly 
benefit the Black Sea, another 
victim of eutrophication.
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