1. The Danube Delta – an open socio-ecological system (SES)

The Danube Delta coupled social-ecological system (SES), situated in South–East Romania, covers 5800 Km² of which 3500 Km², belong to the delta proper while the remaining area is shared between the upstream Danube floodplain in natural regime (Isaccea-Tulcea sector 102 km²), the Razim-Sinoie lagoon complex (1,145 km²), the marine waters up to the 20 m isobaths (1,030 km²), and the Danube river between Cat’s Bend and Isaccea (13 km²).  
These units are embedded by the Danube Delta Biosphere Reserve (Fig. 1) which was created through the Decision of the Romanian Government No. 983 of August 1990 and is listed within three international environmental protection networks: the International Convention for the Protection of the World Cultural and Natural Heritage (1990), the Convention of Wetland Zones of World Importance (RAMSAR Convention - 1991) and the International Biosphere Network (UNESCO - M&B program).
Fig.1 The geographical units within Danube Delta Biosphere Reserve (see also Annex 1)
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Source: DDNI

On the basis of landforms, morphometric and hydrographical characteristics, the proper Danube Delta is divided in two main subunits: the fluvial delta, the oldest part which was developed within the former gulf of the Danube ricer and the fluvio-marine delta that extends east of this line, up to the Black Sea.

Inside this territory, the Danube Delta Biosphere Reserve has structured the following areas: 18 strictly protected areas (506 km2), buffer zones (2 233 km2) situated around the strictly protected zones in order to gradually reduce human pressure and economical zones (3 061 km2) englobing all settlements and the restoration areas. (Fig.2)
Fig.2  Land use in Danube Delta Biosphere Reserve
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1.2 Understanding the Danube Delta Social-Economical System starting with its genesis
All the ideas and hypotheses issued about the genesis of the Danube Delta start from the same point: the delta was created on a liman golf carved in the formations belonging to the North Dobrudja structures and to the Predobrudjean depression (Fig.3) There is also another idea that the delta is the result of the interaction of the river processes with the maritime ones, marked by eustatic movements of the Black Sea and epirogenetic movements of the foundation.

Between the two main categories of processes, the decisive role was played by the positive and negative eustatism of the sea level, which occured in the Danubian liman golf and in the south lagoonal golf – Halmyris, at present covered by the Razim – Sinoe lacustrian area, marked by transgressions and regressions.
Fig. 3 The Danube Liman and Halmyris gulf
[image: image13.emf]I.Bisericu]a

I. Popina

I. Stipoc

I. Letea

I. Caraorman

Babadag

Tulcea

Istria

Izmail

Chilia

0        10      20 km

Liman

ul Dunării


The issued hypotheses fall into two categories. The first one regards the ingression delta that is continuous growth and advancing, supported by Gr. Antipa and C. Bratescu. The second one is the regression delta that is the withdrawal and diminution of the area, supported by G. Vaslan and, more recently by N. Panin.

The two categories (ingression and regression) do not exclude each other because there exist a long-lasting tendency – since the creation of the first embryo at least – of the delta to advance in shorter or longer withdrawal periods, depending on the sea level. 
At the same time, it becomes obvious that after the formation of the Sulina secondary delta, the delta has been withdrawing as a result of the slight rise of the sea level and of the mini transgression clearly seen on the shore by abrasion processes.  

It is estimated that the delta was born 12,000 years ago. The fact was proved by the erosion samples found in the alluvia, the initial cordon (10,000 – 9,000 BC) being centered on the line of the sandbanks Jibrieni (Ukraine) – Letea – Caraorman,        Romania. (Figure 4)
The Black Sea level had variations with rises and falls with a general tendency of rising. Thus, at the beginning of the Superior Pleistocene (about 14,000 years BC) the level was –70 or –80m, while in the middle of the Holocene – the Atlantic age – ( about 5,000 years BC ) the level rose at + 5m. Since the Atlantic age up the present the level has varied with ±5m (-5m in the sub boreal age, approx. 2,500 years BC).

Figure 4 The Delta and Razim – Sinoe Lagoon complex genesis
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1.3 Ecosytem – fundamental functional unit of Danube Delta Sosio-Ecological System
Taking into account the morphologic-hydrographic configuration of the area, its flora and fauna communities and the long-term human impact, the two main categories of Danube Delta ecosystems associated with the Razim-Sinoe lake complex and the Danube flood plain between Isaccea and Tulcea, as a part of Danube Delta Biosphere Reserve, have been delimited as follows: natural ecosystems that comprises 23 types of ecosystems and anthropic ecosystems with 7 types (Figure 5, see also the Appendix 2).
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Figure 5 The ecosystems of the Danube Delta Biosphere Reserve 
Source: Prof. Dr. Petre Gastescu
Because of such diverse type of ecosystems, its location at the intersection of the main European bird migration ways, the water availability, the Danube Delta carries out different ecological functions, among the most important is their valve as a place of reproduction for fish, as a resting, feeding and breeding place for birds, as a habitat for mammals, reptiles, amphibians as well as an extremely varied invertebrate fauna. Water retention, groundwater enrichment, water self-purification, genetic exchange, sediment retention as well as retention of nutrients are also functions performed by the Danube Delta. 

In order to satisfy  the  human needs, which include subsistence, protection, affection, understanding, participation, leisure, creation, identity, the Danube Delta’s ecosystems not only provide(d) food, fiber, shelter, water, and other services necessary for subsistence, but they also contribute to providing with opportunities for creativity and leisure, giving also a sense of identity. The local/regional economy highly depends on the ecosystem services rendered by the delta’s ecosystems, such as provisioning food – e.g. fish (local communities rely on fish/fishing that is the most important source of incomes from natural resources), provisioning ffuel and fibre (timber from sand forests, and reed having especially household use, aggregates - with industrial use). 

Within time, the Danube Delta’s ecosystem services are being impaired and destroyed by a wide variety of human activities. Because of the fact that these services were little understood they were not recognized adequately in land management practices or government policies. Thus, the mosaic of ecosystems, evolving under the direct action of the less polluted Danube waters, marine waters and the general factors of the climate, fell under the impact of human activity beginning with the 19th century.

2. Transformation and drivers of change in Danube Delta in 19th and 20th century 

2.1 Hydro technical history changes of the Danube Delta. The Danube Delta complex, has suffered an important impact of human activity, both from inside and outside the area. The human major interventions started at the end of 19th century when measures to improve the navigability of Sulina branch were taken - shortening and deepening were carried out between 1862 and 1902, for marine navigation (Table 1). By this works, maritime ships got access to upstream ports such as Galati and Braila. 
Table 1 The main corrections made to the Danube branches

	Danube’s  branch name
	Length (km)
	Width mean (m)
	Slope at mean level (%)
	Anfractuosity’s coefficient

	
	1870
	1983
	corrected
	
	
	Natural regime
	After corrections

	Chilia
	113.0
	120.0
	-
	340
	0.015
	1.6495
	-

	Tulcea
	19.6
	17.5
	-
	296
	0.022
	1.3725
	-

	Sulina
	91.9
	63.7
	-
	146
	-
	1.0241
	-

	Sf.Gheorghe
	104.9
	108.2
	69.7
	348
	0.017
	1.6590
	1.0689


Source: Danube Delta Biosphere Reserve Atlas, 2006

Already at the beginning of the 20th century, but specifically the last decade, many canals were dredged in the interior of the delta, with the purpose to increase fish production and to improve transport (Figure 6). Thus were cut the Dranov and Dunavat canals after the studies and designs of Prof. Grigore Antipa. The idea was to supply fresh water to the Razim-Sinoe lake complex. 
In the 1920-1940 several more canals diggings (Litcov-Caraorman, Sireasa, Pardina and others) were aimed at facilitating inland, economic reasons, with a  total disregard for ecological requirements, which created a very dense drainage network to supply fish-farms, agricultural terrains, reed and forest exploitations. Many canals                             (e.g. Crisan-Caraorman, Sonda, Mila 35) have completely disturbed the natural water circulation system, with severe consequences for the entire normal evolution of the area. 
Figure 6 Hidrotechnical history of the Danube Delta
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2.2 Social organization of resource management in the Danube Delta during the communist regime
The man-made geographic changes the inside Danube Delta are mainly consequences of different land-use policies promoted in the last half of the 20th  century – during the former communist regime. 
In the last decade of the communist regime, the Danube Delta was administered by the state-owned consortium Centrala Delta Dunarii, which pursued the complex exploitation of the Delta resources. The Centrala included circa 20 enterprises involved in multiple activities (fishing, agriculture, reed harvesting etc), each of them in control of a Delta area. 
Thus, for the 1960-1970 period, in order to increase reed production, an intensive campaign of works started. In this so called “reed period”, first large areas have been dammed to regulate and optimize the water level – as the key factor for reed beds development. Beside this, channels were cut in order to facilitate reed harvesting and transport to a cellulose factory especially built upstream, near Braila. 

Between 1970-1980 years, known as the “fish period”, many areas were embanked, and leveled to be used for commercial fish-farming. These fish ponds were supported by electrical pumps and almost free electricity allowing water to be pumped in and out of the polders as the aqua farm management deemed fit. The decade 1980-1989 “the agriculture period”, marks an explosive extension of agricultural polders - Pardina, 27.000 ha; Sireasa, 7.500 ha (Figure 7).
Figure 7 The building period  within DDBR
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All these human interventions considerably modified the local landscape and influenced the functioning of the delta ecosystem. The dammed areas increased from 24,000 ha to more than 97,000 ha and have been cut off from the Danube river pulse system (Staras, 2001).
When the works were stopped early 1990 after political changes in Romania, the dyked area of the Danube Delta comprised 97,408 ha out of which 39,974 ha were dedicated to agriculture use (Figure 8). These negative effects were amplified by the hydro technical works which destroyed about 400,000 ha of flooding area upstream (Baboianu, 2002).
Figure 8 The distribution of the anthropogenic polders within Danube Delta, in 1990 year
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After 1990, the agricultural polders were used even less, due to the negative cost-benefit balance and the dry climate in the area.

The greater part of the fishponds is not suitable for the purpose they initially were designed for, because of the organic bottom layers. The productivity is low and the technological costs are high, due to the electricity costs for pumping water (Staras, 2001). All in all the economic down turn resulted in large scale unemployment, which increased pressure on the DDBR resources as people turned to them to make ends meet.
2.3 The effects of management practices registered for the Danube Delta Complex

· Cutting an extensive channels system
For Danube Delta, the result of hydro-technical works for economic purposes consisted in increasing of the total length of the channels from 1743 km to 3496 km (Gastescu  and Driga, 1983).

The discharge of the Danube river to Danube Delta’s wetlands increased also from 167 m3/s(before 1900) to 309 m3/s(1921-1950), 359m3/s(1971-1980) up to 620m3/s in 1980-1989 period  (Bondar, 1994).
The siltation of the natural lakes directly connected to the river accelerated and the nutrients inflow increased even more than the discharge due to increasing pollution of the Danube River (Figure 9) (Staras, 2002).
Figure 9 Changes in water and nutrients exchange between river and floodplain
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Source: DDNI
By this, the equilibrium between plankton-benthos-fish fauna got lost, the algal blooms (Cyanobacteria) becoming cronical phenomena during summer time, and controlling many other biological processes (Baboianu, 2002).

· Building dykes for reed exploitation and polders for agriculture, fishfarming and forests
By the above mentioned works, the wetland’s natural functions were dramatically affected:

· hydrological function : 

· the water balance was changed as well as the exchange of water between the remaining ecosystems

· the water storage capacity was diminished
· biogeochemical function:

· the role as biological filter for the water discharging into the Black Sea was reduced

· ecological function :

· many natural habitats for plant and animal species were reduced and partly destroyed
 Other important effect of the period mentioned above is the decrease number of lakes within the Danube Delta. In 1964, in the Danube Delta were 661 lakes of over one hectare, totaling 31.262 ha (9, 49% of the delta area). Draining and damming works in the Pardina and Sireasa agricultural sub-units left only 479 lakes and 25.794 ha, that is 8.06% of the delta area (Table 2). A number of 120 lakes (3660 ha) in Pardina and 40 lakes in Sireasa (600 ha) were drained.

Table 2 The Danube Delta’s lakes situation before and after 1960 year

	 

Unity name
	before 1960
	after 1960

	
	number
	%
	Area   (ha )
	%
	number
	%
	Area   (ha )
	%

	Chilia-Sulina
	396
	59
	15,084
	48
	214
	45
	9,464
	37

	Sulina-Sfântu Gheorghe
	178
	27
	12,7
	41
	175
	36
	12,802
	50

	Dranov
	94
	14
	3,478
	11
	90
	19
	3,4
	13

	Total
	661
	100
	31,262
	100
	479
	100
	25,794
	100


Source: Danube Delta Biosphere Reserve Atlas, 2006

2.4 The Conservationist policies
Almost immediately after the fall of the communist regime in December 1989, the Danube Delta was declared a Biosphere Reserve, and the activities of land reclamation ceased. Shortly afterwards the DDBR was listed on the Man and Biosphere Programme - UNESCO, and it was placed on the List of the World Cultural and Natural Heritage. In 1991 Romania signed the RAMSAR convention that lists DDBR as a wetland of international value.
The Danube Delta Biosphere Reserve Administration (DDBRA) was established in 1993, and its structure and attributions were defined in 1994 by Government Decision 248/1994. The Decision stipulates that “The mission of the Reserve Administration consists in creating and applying a special regime of management in order to conserve and protect the biodiversity in the natural ecosystems of the reserve, to develop human settlements and to organize economic activities in correlation with the support capacity of these ecosystems” (Article 5).
In 1996 the Government established a plan of measures to promote the development of the DDBR area, by which residents of the DDBR are granted several facilities, including the right to family fishing, tax deductions, wage increases for specialists employed in the Delta (teachers, doctors, civil servants), subventions for transportation, electricity, heating, gas and water.
In 1997 the Government and the DDBRA initiate a regulation plan for fishing activities, requiring individual permits for all professional fishermen. Fishing is further regulated by the Law of Fishing and Aquaculture in 2001. In 2002 the Government decides the concession of fishing and reed collection activities in the DDBR.
The DDBRA establishes sustainable harvest levels (quotas) for commercial species of fish, based primarily on reported capture levels from the previous year. According to DDBRA information, in the period 1995 – 2004 the sustainable fishing quotas have not exceeded 6000 tons/year. In 2003 the total quota was 4967 tons and in 2004 it decreased to 4000 tons (due to the difficult hydrological conditions of the previous year). During the last ten years the total quotas for the Delta waters have never been officially exceeded; reported captures have oscillated around 50% of the quota. Nevertheless, given the illegal captures delivered on the black market and the persistent underreporting, it is difficult to estimate the actual capture levels.

3. Bassic accounts

3.1 Land cover accounts. For the period 1990-2000, the changes for the land cover categories produced on 0.16 % (910 ha) from the total surface of DDBR. The main categories which have changed from 1990 to 2000 are: the arable land which were transformed into urban areas and the shrub lands that became woodlands, as shown in the table below:
Tabel 3. Analyse of stock diversity account, using Corine Land Cover
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Source: Corine Land Cover
3.2 Water accounts. The predominance of the aquatic environment in the Danube Delta is due to the high discharge of Water River at the Delta junction (first bifurcation). During the period 1921-1990, the average annual water discharge was 6.570 m³/s at the Delta entrance. The water discharge flowing through the Delta increased gradually from 260 m3/s between 1951 and 1960 to 620 m3/s in the 1981-1990 period (Bondar, 1994). 
The seasonal variation of water discharge shows a wintertime minimum (with a small range in amplitude) followed by a significant maximum in summertime and another minimum in autumn. The summertime maximum represents 33% of the annual water discharge while the autumn minimum (which corresponds to the period of highly polluted water) represents only 17-18% of the annual water discharge.
The damming of large areas inside the Delta and the dense network of canals has led to a “quasi-canalisation” of the water flow, which is directed rapidly towards the eastern part of the Delta and out into the Black Sea, with negative effects on soils and ecosystems. In the 1921-1960 period the amount of alluvia carried by the Danube at the Delta entrance was about 67.5 million tons/year (2138 kg/s). In the last few decades, especially after building of the Iron Gates dams, the average annual suspended sediment discharge decreased significantly from 41.3 million tons in the 1971-1980 period, to 29.2 million tons between 1981-1990 (Bondar, 1970).
The salt content and the chemical composition have a small range of variation. Between 1946 and 1990 the total salt content shows a slow but continuous increase from 290 mg/l in 1960-1970 to 350 mg/l in 1971-1980 and 400 mg/l 1980-1990. The increase is due to chloride and sulphate anions and sodium and magnesium cations. The Danube provides mostly chlorides and sulphates as sources of salts for ground-water and soils. The main pollutants introduced by the Danube are nitrogen and phosphorus components.
Water Levels of Danube River. 
The water levels of the Danube have been measured for more than one century. In figure 10 the monthly averages of the levels are given for the period 1932-1998, in meter relative to the Black Sea Level at Sulina (mMNS).  
The red line indicates the five year moving average, which highlights the long term changes. The levels show a long term variation with higher levels in the thirties and the seventies and lower levels in the fifties and the nineties. 
The influences of the upstream canalization works or the construction of the Iron Gates dam in the upper Danube are not clearly visible in these data. The canalization works in the delta have a local influence in the delta, but barely influence the upstream levels in Tulcea. Within the year was observed a seasonal variation with a clear maximum in April through June, a minimum in September through November and a small peak in December through January.

Figure 10 Water levels of the Danube river at Tulcea from 1932 to 1998
[image: image22.emf]Legend

1960-1970

1971-1980

1981-1989

Building period

Danube


The discharge of Danube River
The Chilia Branch (120km long at Ceatalul Chiliei) has been and still is the most important as regards the flow. Up to 1890 it was characterized by a growing tendency of the flow and after 1910, when it used to transport 72% of the river flow at Ceatalul Chiliei, it has registered a decreasing tendency (63.8% in 1950, 63% in 1960, 60.8% in 1970, 59.1% in 1980 and 58% in 1980).

During the same period the Tulcea branch (being 17km lomg between Ceatalul Chiliei and Ceatalul Sfantu Gheorghe) registered a flow growth from 28% to 42.4% in 1990, not only because of the Sfantu Gheorghe Branch (109km long – at present 70km, having the highest meandering coefficient – 1.7) whose flow grew relatively – little over 19-20%, but chiefly owing to the Sulina Branch (63.7km long, plus about 8km – its extension into the sea with the side dams) which grew from 7-8% at the end of the 19th century to aprox. 20% at present, as a result of its continuous adjusting and draining (Figure 11 Tabel 4).
Figure 11 Distribution of discharge on the Chilia, Sulina and sfantu Gheorghe branches
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The Danube Delta liability to inundation – as a regulation service 
The achievement of the delta liability to inundation is conditioned, mainly, by its hypsometric characteristics, amplitude and periodicity of reaching the maximum levels of the Danube as well as the restriction of the surfaces liable to inundation as a result of some damming processes.

Before the execution of the arranging and damming actions, in 1956, the real water supplying of the inner zones would begin when the Danube levels were higher than 3 hydrodegrees (about 150-160cm –Black Sea level (B.S.l.) at Tulcea); up to this level the inner lakes would communicate very little among them  by the streams and canals network. The water supplying and circulation used to intensify once with the water level rising from hydrodegree 3 to hydrodegree 7; from 7-7.5 hydrodegrees upward (that is a level of 350-375cm B.S.l. at Tulcea) the Danube waters used to overflow the longitudinal river sand banks. Thus, the inner delta inundation process was generalized. When the Danube level used to exceed 8.5 hydrodegrees (about 425cm B.S.l.at Tulcea), the non-dammed longitudinal river sand banks were completely flooded, the level in the inner delta being the same with the level in the branches. 

When reaching over hydrodegree 9, the water level in the inner river-sea delta reach and even exceed the level in the Danube branches, overflowing conversely.

The present analysis of the delta liability to inundation becomes very complex because about 31.2% of the Danube Delta (100,000 ha) is dammed and is not subjected to floods.

The first map of the delta liability to inundation was drawn up between 1910-1911 by Eng. I. Vidrascu, on the basis of the hydrodegrees established for the Danube branches. It shows the isolines corresponding to hydrodegrees 3,5 and 7. Although theoretically and even practically valuable, the 1910-1911 map does not correspond to the present because of the natural and anthropic changes afterwards.

The present map (Figure 12) of the Danube Delta liability to inundation was based on the hypsometric situation presented on the 1:50,000 scale map elaborated by the Geographical Institute (1983), and also on the statistic working out of the level data. Between the possibilities of analysing the liability to inundation either on the basis of levels at different ensurances or on the basis of hydrodegrees, the latter one has been chosen.
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Figure 12 Danube Delta Flooding map
At 6 hydrodegrees, in non-arranged conditions, 83% of the Danube Delta (275,265ha) was covered by waters, thus ensuring 4,332mil.m3 stored water.

The hydrograde 7-7.5 usually corresponds to the average of the maximum values of big waters (350-375cm B.S.l. at Tulcea); the reaching and exceeding these values mark the beginning of the surface flooding process in the entire delta.

At 10 hydrodegrees, the delta area is flooded 93.4% (309.470ha), the accumulated water volume being 6.2 billion m3. The highest areas are not flooded: sand banks Letea, Caraorman, Stipoc and rarely Saraturile and Campul Chiliei; in the Dranov unit only 0.3% (961ha) remains uncovered by waters. 

The fact that about 103,000ha of mostly low altitude surfaces were kept from the food effects has caused the reduction of the stored water volume with 30% (1,860 mil.m3). Under such conditions a bigger Danube water quantity is transported in the delta space left in free regime, owing to the fulfillment of two conditions: the rising of the flowing speed (with benefic effects over water renewal, and with negative ones – alluvial and erosion growth) and the rising of the inner delta water levels.

3.3 Species accounts

The main reason for which the Danube Delta has become a biosphere reserve was that, in comparison with other deltas of Europe and even of the Earth, it has preserved, a higher biodiversity, that is a greater number of species in a bigger diversity of systematic units, beginning from the inferior plants (unicellular) to the superior ones (cormophyte), from the unicellular animals (protozoa) to the most-evolved vertebrates (mammals). Moreover, the DDBR strikes by the high density of samples of many species, which nowadays are rare or are missing from other parts of the continent, although some plants and animals species have become rarer or extinct, owing to some anthropic influences in the last decades, such as water pollution, change of natural areas into forestry, piscicultural and farming areas etc.  

A number of over 5000 flora and fauna species was identified within 1991-1995 by means of researches performed thoroughly and systematically by a complex team that reunited specialists throughout the country.
As result of periodical and systematical registering of the main habitat and ecosystem types from DDBR, there have been observed new species too, for DDBR territory, for our country and even for science. 617 (11, 18%) from the total identified species within DDBR territory are new species for the Danube Delta, 133 (2, 39%) are new species for Romania and 26 (0, 41%) are new for science.
Regarding the ornitophauna DDBR comprises 325 species, 160 of them nestle into the Danube Delta, the favorite place for the ones which visit it every season, being a halt place for the migratory birds (Figure 13 ), situated of the middle distance between the arctic and tropical regions. 
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The Danube Delta is the place where cross more migratory bird ways, which go in the spring towards the North and in the autumn towards the South, choosing instinctively, the ways named in the past: Pontic and Sarmation of the Black Sea, East-Elbian and Carpathian adjacent to the Danube Delta.
Figure 13 Bird migration routes

The birds’ population dynamics depends on a large number of biotic and abiotic factors. Within those abiotic, major importance have the hydrological, meteorological and pedoclimatological factors, but also land use patterns, hunting, cropping. In this way we emphasize the situation of some significant nesting colonies of birds species, as follows:
Figure 14 The dynamic of some significant nesting colonies of birds from fluvial delta, 1999 – 2006 period
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Figure 15
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Figure 16
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Source: DDNI data
The decrease in species for the last three years (2004, 2005, and 2006) may be also the effect of human interventions in environmental conditions, through different activities, such as: dams, vegetation arsons and inadequate cuttings, intensive fishery, but also unorganized tourism and hunting. Alarming is that the forecasts for the next couple of years show no ameliorative situations in the context in which the use of touristic resources will keep accelerate. (Kiss, 2007).

Numerical developments of water birds in relation to human activities

It is typical for wetland habitats that they show a quite considerable amount of dynamics in space and time. This does not only influence the suitability of feeding sites, as has been indicated above, but will also affect the suitability of colony sites. Changes in spatial patterns of habitats that may affect colony site suitability will take place in all parts of the Danube delta, but are particularly well noticeable in the coastal and lagoon systems, where the time scale of the changes is shorter than in the freshwater

fluvial systems. 

Without more specific data, Dragomir & Staras (1992) estimated an overall presence of waterbirds (including all piscivorous species) of no less than 7 million individuals by the end of the Second World War in 1945, while by 1989 these numbers had gone down to no more than 0.3 million (Figure 17). Although, this decline would seem to be unbelievably strong, there is good documentation of the fact that, at times, quite impressive numbers of fish-eating birds, have been killed (e.g. in 1956 and 1957 totals of 106,340 and 70,000 respectively; Paspaleva et al. 1985).
Figure 17 Estimated numerical development of waterbird numbers in the Danube Delta between 1945 and 1989, according to Dragomir & Staras (1997).
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Land-use and water management - cause for habitat loss/fragmentation of waterbirds species
Up to the present day, agricultural land-use has had an important impact on the ecological functioning of the Danube Delta. Significant parts have been reclaimed for agricultural use and have thus reduced the surface area of natural wetlands. The largest polder reclaimed is the Pardina polder in the northwestern part of the Romanian Danube Delta Biosphere Reserve. Without doubt, the reclamation of this area has led to a decrease in both potential feeding habitats and suitable breeding sites for most of the colonial waterbird species. The only exception is likely to be the Cattle Egret, which is by far the most terrestrial feeding species and probably even became established as a breeding bird due to this reclamation.
 Another type of land-use, which has been practiced in the past, consists of the construction of artificial fishponds. This artificial habitat, however, is likely to have become included in the feeding areas of most colonial bird species. Moreover, these practises have proved to be uneconomical, because of the difficulty of regularly draining and refilling the ponds. By and large, nowadays all former fishponds have been abandoned and are, once again, completely incorporated into the delta’s natural ecosystem. An exception is the fishpond area at Rusca Balteni, where a large Purple Heron colony was still established in 2001 (pers. comm. Paul Cîrpaveche), but was reclaimed for agricultural purposes in autumn of the same year. This inevitably resulted in the disappearance of this colony.
The main human impact on the Danube delta has undoubtedly been the design, construction and maintenance of waterways for navigation infrastructure, facilitating activities such as fishing and Reed harvesting. This has led in the past to a vast network of canals, connecting the lakes among themselves and with the main river branches. As has been shown above, this system of canals and its enhancement of the connectivity of many of the larger lakes have probably led to higher standing stocks of fish in the lakes. Both man and piscivorous birds may have taken benefit from these changes. On the other hand, water quality gradients are likely to have changed in favour of the more eutrophic situations, reducing the amount of more isolated and more mesotrophic freshwater lakes that are likely to have characterised the more pristine situation (e.g. Oosterberg et al. 2000). Thus, although the larger piscivores like cormorants and pelicans may have profited from these man-induced changes, the smaller species of heron, the Pygmy Cormorant and the Glossy Ibis, feeding mainly on small (semi-)aquatic invertebrates, are likely to have suffered decreases.

History of birds and human impact
1) The end of the XIXe century and first half of the XXe century 

By the end of the 20th century, very large numbers of breeding gulls and terns were present in the Romanian Danube delta (Table 4). Moreover, six species absent in the 2001-2002 censuses were still noted as breeders:

Table 4 
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Source: DDNI
Lesser Black-backed Gull Larus fuscus, Slender-billed Gull Larus genei, Little Gull Larus minutus, Gull-billed Tern Gelochelidon nilotica, Sandwich Tern Sterna sandvicensis and Caspian Tern Sterna caspia. Some observations may be considered suspicious, such as the breeding of the Lesser Black-backed Gull in regard to their present-day distribution area in Central Europe. Moreover, the presence of the Little Gull was not precisely located (i.e. in the Dobrodja area) and the species may not have bred within the delta area. 

As observed today, the Razim lagoon complex was the main nesting area of most the species. However, an important decline was observed during the first half of the 20th century for at least Pontic, Slender-billed and Mediterranean Gull and Gull-billed, Sandwich and Caspian Tern. In addition to the habitat changes expressed above, this period is also characterised by the canal construction on Sulina branch (1874-1902) with the help of numerous manual workers. Moreover, at the beginning of the 20th century, the railroad arrived in Tulcea and numbers of people living in the delta may have increased accordingly. Thus, this period may also be seen as one of an increase of human presence and disturbance in the delta.
2) The 1950’ and 1960’ period  

The breeding area of the Black-winged Stilt was restricted to the salt marshes and lagoons of the Romanian Danube delta. In the salt marshes of Murighiol, the presence of 30 - 60 nesting pairs justified the designation of this area as special refuge for the species in 1960-65. However, numbers were highly variable and only a single pair bred in 1966 due to high water level, whereas three more pairs bred along lake Plopu. The impact of water level variation on these species in Murighiol and Plopu was also noted in 2001-2002. Several pairs bred in the Razim complex and in the mid-southeast of the Danube delta where they nested on small plaurs and old Juncus spp. ramets.
3) The 1970’-1990’ period
The main change observed since 1968 is the first breeding of colonial Charadriiformes on Sachalin peninsula (Table 5). There, 10-12 pairs of Collared Pratincole were counted and one dead chick of Gull-billed Tern was found. The most abundant species was the Common Tern nesting along 2.5-3 km along the beach. About 15,000 pairs were estimated to be present. Between 100 and 200 pairs of Little Tern were counted and Sandwich Terns were present. Between 1969 and 1971, numbers were more or less similar and five pairs of Pied Avocet bred. Between 1972 and 1974, the Black-headed Gull was controlled for the first time (1972) and numbers of Sandwich Tern increased (31 nests in 1972, over 300 in 1973 and 2500 pairs in 1974). Numbers of Common Tern and Little Tern were stable.

Table 5  Development of breeding pair numbersof colonial Charadriiformes on the Sacalin peninsula during the period1 968-1990.
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Source: DDNI

In 1980, numbers of Common Tern decreased a lot whereas the other species were still present. In 1990, all these species did not breed anymore and were re-emplaced by the Pontic Gull (278 chicks were ringed).
The quite well documented development of the colonies in the Sachalin peninsula is representative of the combination of human intervention and human management and of their resulting effects on the lack of natural breeding sites. 
The huge colonisation of Sachalin at the beginning of the 1970s resulted from the natural formation of the peninsula and its disconnection from the mainland. It was the most important Charadriiformes area of the Romanian Danube delta and the last site used by Sandwich and Gull-billed Tern, two species which disappeared from the area since the 1990s. Today, the peninsula is directly connected to the mainland and frequently visited by people. Both human disturbance and predation by mammals may explain by themselves the absence of breeding birds in 2001 and 2002.

4. The population issue
4.1 History of human settlements in Danube Delta

The first signs of human settlements discovered in delta date from before the Middle Ages and even as far back as the Neolithic age - witnessed by the ruins of ancient Greek cities of Histria and Argamnum built on the western side of the present-day Razim-Sinoe lagoon complex in the 6th-5th centuries BC. In the Byzantine period, starting in the 10th century several settlements developed, including the present-day town of Sulina. 
During the Turkish Empire, which started at the beginning of the 15th century, some new settlements – e.g. Caraorman - were established.  The majority of the population of the delta were Romanians, during the period of the Ottoman Empire. They grew crops, vines, bred cattle and were fishermen. During the 18th Century, the population in and around the delta was added to by Ukrainians and Lippovan Russians. The latter were driven out by some doctrinal schisms within the Russian Orthodox Church. Lippovans are still numerous within and around the delta. A proportion of the Turkish and Moslem population also settled in the Dobrogea and some remained when the Turks were finally driven out at the end of the War of Independence (Figure 18).
 Following these events a range of a new towns were founded: Crisan 1877, Ilganii de Jos 1899, Patlageanca 1900, Vulturu 1918, which had to be added to the former ones: Pardina and Stistofca founded in the 18th century and C.A.Rosetti at the beginning of the 19th century.

Figure 18 Flow demography within Danube DeltaBbiosphere Reserve
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The Danube Delta SES embeds 26 settlements  that are divided into seven communes and one town (Sulina), summing 14 295 inhabitants.The largest village in each commune serves as centre for social services. Well-being and local economy in all these municipalities largely depend on the ecosystem services provided by the Danube Delta ecosystems. Thus were distinguished different functional types of settlements, as shown in the Figure 19:
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Figure 19: Functional types of settlements
4.2 Trends in population
Hystrorically,  the population of the Danube Delta fluctuated between 13 000 and 20 000 inhabitants, being strongly influenced by the two world wars, the development of the town Tulcea, and the Constanta harbor (Tabel 6). Periods of economic activity, like the „reed”, fish farming and polder construction for farming, saw increases. By 1966 the population reached its maximum, with 19,700 inhabitants in the delta (down to 14,300 in the delta proper in 2002).
 Many of the investments made during the communist period, in order to exploit the delta’s resources did not work out and its people started to move to places like Tulcea to seek employment in the factories. Because migration took place mostly among young people below the age of 35 years, the decline in the population is associated with aging phenomena. Since then the delta population has continued to decline until 1997. After this year, because of the unemployment trands at national level, a part of delta’s inhabitants returned to their origin villages. For this reason from 1997 to 2002, the rural population increased with 22‰

Tabel 6 The evolution of the Danube Delta population (census data)

	Years
	1912
	1930
	1966
	1977
	1992
	1997
	2002

	Urban
	7 347
	6 399
	4 005
	4 911
	5 484
	5 137
	4 601

	Rural
	10 459
	12 135
	15 713
	11 695
	9 046
	8 475
	9 694

	Total
	17 806
	18 534
	19 718
	16 606
	14 530
	13 612
	14 295


Source: DDNI
The population is an ageing one (Figure 20) and younger people tend to move to the larger towns, so they can enjoy the benefits of modern society. Whilst the number of marriages is reducing, the number of funerals has almost doubled.
Figure 20 The age pyramid based on census data
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The main ethnic groups in the DDBR are Ukrainians and Lipovani (Table 7).The official number of Ukrainians decreased dramatically between 1992 and 2002 years and is still decreasing Local respondents attributed this decrease to a trend of switching ethnic self-identification from ‘Ukrainian’ to ‘Romanian’, especially among the younger generations, who no longer speak Ukrainian and do not feel attached to the ethnic identity of their parents.
Table 7 Ethnic structure of population in Danube Delta according to census data
	Ethnics
	Census

2002

	Romanians
	12 396

	Ucrainiens
	287

	Russian Lippovans
	1 436

	Greeks
	63

	Turks and Tatars
	18

	Bulgarians
	1

	Armenians
	2

	Germanics
	2

	Rroma
	69

	Jewish
	1

	Albanians
	0

	Italians
	6

	Hungarians
	10

	Polish
	2

	Other nationalities
	3

	Total
	14 295


4. 3 Population aspects in Danube Delta

Using the data concerning the beneficiaries of two social supports (Law no. 416/2001 and Law 41/2002) it was estimated the number of people in difficulty (poverty) in Danube Delta. Among the all 7 comunas of The Danube Delta and Sulina town, the community from C.A.Roseti is considered to be endangered of extreme poverty (Figure 21). About 25 persons from 1000 have incomes under the limit of MGI (Minimum Guaranteed Income), being one of the poorest communities. The lack of the possibility to work in fishery like other local communities, the old age of the local people and the very low efficient agriculture are the main reasons of this situation.


The other localities in Danube Delta are not very poor. The main advantage of the local people is the access to several nature resources, including fish, reed, pastures.. Having in view their isolation there are some facilities to compensate the situation: subsidies for local transport, for electric energy, supplementary salary for the people working in the Danube Delta, the right to fish for familial consumption (Ana Dumitrescu, 2005).
Figure 32 Beneficiaries of MGI in Danube Delta (31.12.2004)
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The lack of jobs in the Danube Delta is severe, and this situation provokes migration of the young people to other localities of the country abroad. On the beginning of 2005, very few working contracts were registered in the Directorate of Labor in Tulcea: 381 contracts in Sulina, 5 contracts in Ceatalchioi, 22 contracts in Sfantu Gheorghe. The Agency for Unemployment recorded only 107 paid unemploiers and 178 unpaid unemploiers (Ana Dumitrescu, 2005).
The most important difficulties are considered the access on education and culture of the younger people due to the isolation, and due to the lack of teachers as the access to the medical assistance, as well. Most of the localities have no more then 1 doctor (2 localities without) and other specialized people (table 8). 

Table 8 

	Communities
	Education units
	Number of students
	Number of teachers

	
	Primary and general school
	High school
	Primary and general school
	High school
	Primary and general school
	High school

	Sulina town
	 -
	1
	444
	393
	28
	12

	C.A.Rosetti
	3
	 -
	107
	 -
	9
	 -

	Ceatalchioi
	1
	 -
	51
	 -
	6
	 -

	Chilia veche
	1
	 -
	280
	 -
	15
	 -

	Crisan
	3
	 -
	119
	 -
	18
	 -

	Maliuc
	2
	 -
	102
	 -
	12
	 -

	Pardina
	1
	 -
	51
	- 
	6
	 -

	Sfantu Gheorghe
	1
	 -
	80
	 -
	9
	 -

	Total Danube Delta
	12
	1
	1234
	393
	103
	12


If the localities closer to Tulcea municipalities (Ceatalchioi) can have an easier access in Tulcea hospital and private medical cabinets, in other localities this access is limited and they can benefit by the only hospital in Danube Delta in Sulina (Tabel 9). The equipment of hospital in Sulina is very poor, and many other locations are improvisations. Due to this situation, the health of the local people is affected by different diseases (Ana Dumitrescu, 2005).
Table 9 Health – public sector in Danube Delta communities, 2002
	Communities
	Number of beds in hospital
	Doctors
	Dentists
	Pharmacists
	Nurses
	Number of Inhabitants per doctor

	Sulina town
	30
	3
	1
	1
	15
	1574

	C.A.Rosetti
	 -
	1
	 -
	 -
	1
	1088

	Ceatalchioi
	 -
	 -
	 -
	 -
	1
	 -

	Chilia veche
	 -
	1
	 -
	 -
	2
	2585

	Crisan
	 -
	1
	 -
	 -
	1
	1391

	Maliuc
	 -
	1
	 -
	 -
	1
	1019

	Pardina
	 -
	 -
	 -
	 -
	 -
	 -

	Sfantu Gheorghe
	 -
	1
	 -
	 -
	1
	947

	Total Danube Delta
	30
	8
	1
	1
	22
	8604


Source: Census 2002, 

4.4 Livelihoods and local needs
The Danube Delta SES embeds 26 settlements that are divided into seven communes and one town (Sulina), summing 14 295 inhabitants (Lomas et al., 2007).The largest village in each commune serves as centre for social services. Well-being and local economy in all these municipalities largely depend on the ecosystem services provided by the Danube Delta ecosystems. Since the ancient times, fishing has been the main occupation of the inhabitants of Danube Delta. Although today the supply of fish has diminished and changed in quality, this occupation continues to be a basic one. The second main occupation with great extension has been (and still is) sheep and cattle breeding, which from a temporary condition (being practiced by the shepards coming there with their flocks in wintertime from the eastern Carpathians and the Moldavian tableland), became a permanent occupation in the last decades.
a) Fishing

Fishing, both professionally and for subsistence use, is the single most important livelihoods activity in the DDBR. DDRBA data for the year 2004 indicate that 1375 professional fishing permits have been issued in the Delta. Also, almost all households living in the DDBR (except professional fishermen) have family fishing permits, for family consumption, to which they are entitled according to law (L 82/1993, HG 248/1994, OG 27/1996, L 192/2001). The Law 192/2001 is the first to limit family fishing to 3 kg day per household. In 2000 there were approximately 4500 family fishing permits (according to DDBRA). State-owned enterprises that employed fishermen until mid-90s also provided the fishermen with all necessary equipment. The collapse of these enterprises transferred the responsibility for buying and maintaining the fishing equipment (tools, boat, motor etc) to the fishermen, at considerable costs.
Many fishermen were not able to mobilize the necessary resources and felt they were thus gradually excluded from this income generating activity. The initial costs of equipment (estimated to about 50 million lei – US $ 1,500) also limits the entry of new fishermen. It is important to notice here that while legal tools (setci, vintire, taliene) are relatively expensive, illegal tools such as nylon nets (setci monofilament) are very cheap) and thus easily affordable for anybody. 

.

According to the interviewees, the profitability of fishing for the local fishermen decreased significantly after 2003 as a result of restrictions related to the introduction of the concession system. It is difficult to estimate average fishermen’s incomes. Interviewees were elusive when the issue of income levels came up, stressing that incomes depend on month, equipment, weather and especially on luck. It has been also difficult to estimate average costs for fishermen and expenses while taxes and insurance payments are generally surrounded in uncertainty.
b)  Agriculture

As in most rural areas, villagers depend on a number of income generating activities to make a living. Apart from fishing, agriculture is a major source of income in the DDBR. While some localities have access to significant agricultural resources, others have no other options (see Table 10).
Table 10 Economically active population in DDBR, according to the 2002 Census
	Locality
	Total unemployed population
	Total employed population
	Main employment in %

	
	
	
	Fish aquaculture
	Agriculture, silvi-culture
	Public and social services
	Other

	Sulina
	342
	1516
	11.1
	1.4
	23.6
	63.9

	C.A.Rosetti
	12
	757
	7.9
	76.2
	6.5
	9.4

	Ceatalchioi
	47
	176
	0.6
	72.7
	9.7
	17.0

	Chilia Veche
	240
	594
	11.6
	34.5
	31.1
	22.7

	Crisan
	144
	318
	47.8
	5.0
	17.0
	30.2

	Maliuc
	81
	245
	18.4
	30.2
	16.7
	34.7

	Pardina
	46
	237
	2.1
	69.2
	16.0
	12.7

	Sfantu Gheorghe
	30
	266
	48.1
	3.0
	24.8
	24.1

	Total
	942
	4109
	15.3
	29.0
	19.7
	36.0


Source: 
In the DDBR, agriculture provides essential resources for family subsistence, but it is a much poorer source of cash income than fishing. Animal husbandry is also practiced for subsistence needs, rather than for commercial purposes. Animals are often raised in the wild, even during winter, when they suffer high mortality rates.

The high costs of transportation are a major obstacle for commercial livestock production. Merchants come to buy cattle in the villages, but residents complain about the low prices and many prefer to keep the animals for their own consumption or undefined future needs. 
Since travel costs are prohibitive for trade, the only possibility is to sell small quantities of products through relatives or acquaintances in town, sending them as a package on the boat. Occasionally one can slaughter a cow, divide it into portions and transport it to town (Sulina or Tulcea) to traditional customers.
Local needs
Delta villages suffer from isolation, as they are located within the delta tributaries and channels and from poor infrastructure facilities. The lack of road transportation to the neighboring towns of Tulcea and Sulina is widely considered a major obstacle in the development of the Delta localities. Villagers and local authorities deplore the expensive and slow naval transportation means. Transportation costs are borne by local people when they travel to town, but they are also reflected in local prices for all types of goods, including food, fodder, and construction materials. Villagers involved in agriculture also resent the lack of access to markets for their goods. Merchants that travel to the Delta in order to buy cattle offer prices that are considered unfair and the owner often prefer to keep the animals, even in a state of semi-wilderness, instead of selling them.

5 Ecotourism – sustainable tourism
The new Danube Delta’s situation, a protected area, determined a tourism reorganization process that develops on this territory in the context of the sustainable capitalization of the natural resources and especially of the landscape resource.
5. 1 The legal frame of tourism practicability in the DDBR

The touristic activity develops in the Danube Delta according with the enforced laws and regulations, regarding the touristic service furnishing, and the Transport, Constructions and Tourism Ministry.

Once with the declaring of Danube Delta as a Biosphere Reserve, the DDBR Authority instituted its own measure and rules for tourism practicing on DDBR’s territory. So, 9 touristic areas and 26 touristic routes have been selected where it is permitted the developing of the organized or individual tourism activities.
The tourism companies that operate on the DDBR’s territory have the obligation to use only the established touristic routes where they develop – only with a license – their touristic activities. The touristic access in the areas outside the touristic routes is allowed only by rowing boats.

Once with the tourism development in the DDBR, a part of these regulations needed modifications, actualizations or the constraint of new restrictive rules. The presence in a bigger and bigger number of fast motor boats imposed the elaboration of a new naval circulation regulation, focused especially on the powerful boats speed reduction on channels and lakes.
For the touristic activity development on the DDBR’s territory, the tour-operators must respect “The rules of tourism development in the DDBR” too, rules imposed by the DDBR Authority. These rules compel the touristic service suppliers and tourists to respect the measures taken by the DDBRA for the deltaic ecosystem protection and for the reduction of the touristic activity negative impact over the deltaic ecosystem.
The development of the touristic activity on the DDBR’s territory is conditioned by the obtaining of the touristic activity development and/or practicing authorization from the DDBRA’s Regulation-Authorization-Development Service and of the DDBR’s access tax payment.
Several touristic activities, such angling and hunting, needed special regulation occur in DDBR complex.  For the practicing of these activities, certain DDBR's areas were authorized, selected on the criteria of accessibility, low impact over the wild fauna and the non-belonging to strictly protected areas. These touristic/entertaining activities can so develop only in special delimited areas, approved by the DDBRA and under the co-ordination of the local Associations for Angling and Hunting. Tour-operators that offer touristic programs for angling and hunting in the DDBR and the individual tourists must comply with the existing legislation regarding the fishing prohibition periods and the one regarding the allowed hunting species.

5.2 The touristic potential

The natural and cultural values of the Danube Delta represent the natural and human touristic resources of the DDBR, recoverable resources through the tourism practicing. These values represent in the same time touristic attractions that create the DDBR touristic product and they can be grouped as follows:

Natural touristic resources

( The landscape

( The delta’s biodiversity

( The natural resources

( The DDBR’s climate

Human touristic resources

( The Danube Delta’s culture and history

( The human settlements

These delta’s natural values that creates and represent the DDBR’s touristic potential, permit the practicing of a diverse range of tourism aspects:

· resting holiday, practiced through the big tourism companies, in one of the hotels within DDBR’s territory or on the floating hotels;

· itinerary tourism, practiced both individually and through organized excursions, with a variable period;

· for nautical sports practicing;

· for angling and hunting;

· specialized tourism, for ornithologists, botanists, ichthyologists, etc.;

· special programs for young people for the nature knowledge, understanding and appreciation;

· rural tourism in which the tourists are lodged (accommodation and meal) and guided by the local people;

· sun-marine cure on the beaches of Sulina, Sfantu Gheorghe and Portita;

· photo-safari practiced by the people that want to catch on picture the Danube Delta’s landscape.

5.3 History evolution of tourists within the Danube Delta
Around 98-99% of tourists in the county actually visit the Danube Delta (Apolon 2003). Still, tourism has started to re-develop in recent years, along new lines (Figure 33). The year 2004 was the most prolific year after 1990, increasing with almost 50 % towards 2003, due to the supportive publicity in mass-media and the investments in new accommodations structures and new more attractive and diversified touristic services packages. In the year of 2004, the number of tourists recorded and officialt reported was of 77 306 persons.
The year of 2005 began under the good premises, especially in terms of the development of the tourist infrastructure, because the tour operators were sensing an ascendant tourist trend towards DDBR. Unfortunately, the spring floods compromised the tourist season, and the autumn’s flue bird caused the canceling of their visit by the foreign tourist groups.
Figure 33 Historical evolution of tourists 
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Although the tourists’ number received in the accommodation structures on the Tulcea’s territory knows an increase in 2004, the potential of these structures is not valued at their full capacity. The using level of the accommodation structures from a certain touristic area represents touristic indices largely used in the touristic industry.
There is a consensus among local people and policy-makers at various levels that tourism and in particular rural-tourism has the potential to provide a significant alternative to fishing and agriculture in the DDBR, and to become a source of welfare for the region. Recent years have witnessed a gradual development of rural-tourism facilities, with increasing numbers of households investing in their accommodation capacity, but also an increase in tourist facilities operated by private businesses. 
Now, the accommodation offer in the DDBR is about 4 500 places (Table 11)  in hotels, floating hotels, urban and rural board and lodgings, little houses, bungalows, touristic halts or camping. Comparing with 2003, there is a powerful development of the touristic lodging structures, both qualitative and quantitative.

Table 11 Tourists accommodation capacity in 2004 comparing with 2003

	No.
	Lodging structure type
	Capacity

Places (2003)
	Capacity

Places (2004)

	1
	Hotels
	1018
	1252

	2
	Floating hotels
	252
	522

	3
	Camps
	320
	244

	4
	Huts
	26
	20

	5
	Board and lodging
	459
	856

	6
	Touristic halts
	
	50

	7
	Touristic villages
	262
	488

	8
	Holiday camp
	770
	770

	9
	Villas
	
	248

	10
	TOTAL
	3107
	4450


The recreational activity’s offer contains: trips in the delta by motor boats, catamarans or rowing boats, bird watching, angling, delta’s exploring with kayaks, the localities visiting, traditional meals, etc. 

The prices (per day/person) for the offered services find in the following categories:

· 15 Euros (min.) – local households

· 25 Euros – board and lodgings

· 50 Euros – floating hotel **

· 100 Euros – comfort ***

· 150 Euros – comfort ****

· 210 Euros – comfort ***** (Delta Nature Resort - Somova)

6. Ecological restoration in the framework of Danube Delta Biosphere Reserve management
One of the main objectives of the management of Danube Delta Biosphere Reserve, as formulated in 1994 with IUCN and UNESCO assistance was to “maintain or restore the natural operation and functions of the delta ecosystem”, coming up as general objective 8 in “Management Objectives for Biodiversity Conservation and Sustainable Development in DDBR, Romania”(1995) as follows: “carry out ecological restoration work where the natural or seminatural character of the area has been lost as a result of human activity” by two projects:

1. Formulate the criteria for identifying sites and implementing restoration projects based on international practice in restoration ecology

2. Devise and implement a strategy for ecological restoration of and/or habitat creation in abandoned polders, taking into account any present ecological value they may have 

The restoration programme elaborated for the Danube Delta started in 1992 with the criteria for scientific basis of ecological restoration actions in the Danube Delta Biosphere Reserve GOMOIU and BABOIANU(1992) :

· approaching the “philosophy” of deltaic nature, to the initial structure for the ecosystems(wetland prevailing, West-East waterflow etc.);

· identification of ecological optimum for every ecological restoration case (hydrological optimum, chemical optimum, economical optimum etc.);

· analyses of every proposed zone for ecological restoration in comparison with the rest of the delta and to balance individual-holistic proportion regarding both structures and functions of ecosystems;

· taking into account in all ecological restoration of aquatic systems the important role of the Danube River water quality, resulting the necessity of water quality improvement in whole Danube River basin .

Establishing the priorities on restoration works, finding the function valences of proposed places for ecological restoration, establishing the ecological factors stability degree, the parameters which must be controlled and risk restoration factors, represent some methodological demands for successful restoration works GOMOIU and BABOIANU(1992).

In 1993 a pilot project focusing the rehabilitation of the agricultural polders Babina (2 200 ha) and Cernovca (1 580 ha) was initiated. This was intended to be the first of a range of further common rehabilitation projects.
To respond to the complex requirements of the rehabilitation works it was necessary: 

( to investigate the structure and condition of the terrestrial and aquatic ecosystems,

( to determine the degree of structural alterations of biocoenoses and ecosystems compared to the former  situation,

( to proceed to an analysis of the ecological situation on the basis of indicator species in order to elaborate forecasts regarding the probable development of the ecosystem,

( to elaborate and guarantee ecological monitoring as a means of a success controlling for the measures performed.
The proposed solution for a near-natural reestablishment of uncontrolled flooding was to create small openings in the surrounding dike. Four openings allowing a water inflow at levels superior to + 1.00 m over Black Sea level (Sulina) have been planned for Babina and two openings for Cernovca. The goal was to allow uncontrolled flooding while using the existing channel network for the filling and emptying of the polder. 

Benefits of the restoration agricultural polder area (Babina case study)
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