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Abstract: Flow-induced water levels, i.e. levels without the influence of storm surges, and their changes in the Danube delta over the last 40 years were investigated. Natural reduction of seasonal variations in these levels along the Lower Danube and the Chilia branch was revealed. Connection of these levels with river water discharges was established. Changes of water levels for the last few decades were fixed. It was found that long-term variations in water runoff of the Danube River and eustatic rise of the Black Sea level are the main reasons of these changes.
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Die Wasserstände im Donau-Delta und ihre Veränderungen in den letzten 40 Jahren
Zusammenfassung: Es wurden Abflußstände im Donau-Delta untersucht, d.h. die Stände ohne Berücksichtigung des Stromeinflußes, und ihre Veränderungen in den letzten 40 Jahren. Auch wurde natürliche Reduzierung der saisonbedingten Schwankungen von diesen Ständen der Niedrigen Donau und dem Kilier Flußarm entlang festgestellt. Entdeckt wurde die Verbindung zwischen diesen Ständen und dem Wasserverbrauch des Flußes. Es wurden Veränderungen der Wasserstände in den letzten Jahrzehnten konstatiert. Festgestellt wurde, dass vieljährige Schwankungen des Wasserabflusses der Donau und evstatischer Aufstieg des Niveaus von Schwarzen Meer Hauptgründe dieser Veränderungen sind.

Schlüsselworte: Flußmündung, Delta, Wasserstand, Abfluß, Windstille, Meeresniveau

1. Introduction

Variations of water levels with space and time are the key characteristics of hydrological regime of any water object. In consequences of a low relief of river deltas, water levels changes have a drastic effect both on delta water regime, and on water management in these regions.

Water levels changes in the Danube delta are determined by a number of factors, of which the more important are river water runoff variations, water runoff redistribution between delta branches, eustatic sea level rise, storm-surges, ice jams, as well as dredging of branch channels and embankment in floodplain areas.

The regime of water levels in the Danube delta has been studied comprehensively in the 1960s (Hydrology…, 1963). Over the last 40 years, water levels in the Danube delta were subjected to great changes connected for the most part with the changes in the river water runoff and the rise of the Black Sea level. The paper is aimed at studying these changes.
2. Initial data for analysis and calculations

The following information was used in the paper as initial data:

water discharges Q of the Danube River at the delta head (the hydrometric section of "54th mile"), and near the head of the Chilia branch (the hydrometric section of "115 km");

water levels H at the gauging stations from Reni (upstream of the delta head) to Primorskoye (sea coast). 

The scheme of the Danube mouth area and the location of the gauging stations are shown in Figure 1.

The changes in water levels without the influence of storm surges over the last 40 years were analyzed. To do this, we used the data on flow-induced water levels (or so called “calm” levels).
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Figure 1. Scheme of the location of gauging stations in the Danube delta.

1 – Kislitsa, 2 – Liski, 3 – Prorva, 4 – Ust’-Dunaisk, 5 – Primorskoye

3. Theory

The main reasons of the changes in water levels in the Danube delta are the seasonal and long-term variations in river water discharges and the eustatic rise of the Black Sea level.

The following relationships are typical for the Danube delta branches in conditions of quasi-steady regime, without the influence of storm surges

Hi=f (Qr, Нs)




(1)

or
Hi =φ(Нr, Нs), 




(2)

where Hi is water level in any point in the delta branches, Qr is river water discharge, Нr is water level at the reference gauging station upstream of the delta head, Нs is mean sea level. There is a steady connection between Нr and Qr in the form Qr=ψ(Нr). 

The relationships of (1) and (2), with the understanding that the mean sea level does not changes over a period of time, can be replaced by more simple relationships

Hi=f (Qr)




(3)

or

Hi =φ(Нr).




(4)

The existence of the relationships of (3) and (4) for the Danube delta shows, that the key factor of the changes of water levels in the delta is seasonal fluctuations of the Danube River runoff. The presence of such connections allows us to develop a method of calculation of water levels at any gauging station under the given water level at the reference gauging station of Reni (НReni) or the Danube River water discharge (QReni).

The relationships for the delta branches in the form of (4) were first obtained for year of 1962 in (Hydrology…, 1963; Mikhailov, Massalitinova, 1964).

4. Calculations of present-day flow-induced water levels

The new calculations of flow-induced water levels (or “calm” levels), i.e. levels without the influence of storm surges, were made for the year of 2000. As “calm” days, we considered those days on hydrometeorological station Ust’-Dunaysk at the delta coastline, when the wind speed does not exceed 3 m/s. The days with ice phenomena had not been considered.

We took into account daily water levels with the following time lag: at the gauging stations of Primorskoye, Ust’-Dunaysk, Prorva, Vilkovo, Liski in a “calm” day, at the gauging stations of Chilia, Kislitsa, Izmail, Tulcea – 1 day ahead a calm; at the gauging stations Isaccea, Reni – 2 days ahead a calm.

Based on these flow-induced water levels, diagrams of connections in the form (4) were constructed

Hi=aНReni+b, 




(5)

where Hi is water level at any gauging station, a and b are parameters. 

Several relationships are presented as examples in Figure 2. These relationships are appeared to be linear in the range of the water levels at Reni from 100 to 500 cm above datum of the gauging station of Reni. 

Relationships of flow-induced water levels in this range are reliable (Table 1). Reni is located at a distance of 163.3 km from the Prorva branch mouth. Datum of the gauging station of Reni is 0.36 m in the Baltic system.

5. Water levels at any gauging station under the water level at the gauging station of Reni in the range from 100 to 500 cm and different water runoff of the Danube River

To calculate flow-induced water levels in the range of 100–500 cm, we used relationships of (5), submitted in Table 1. 

The analysis of the equations (Table 1) shows the following:

1) the relations of water levels on the gauging stations with water levels at Reni in a range from 100 up to 500 cm are approximated by the equations of a direct line;

2) the coefficients of correlation of these empirical relationships are rather high. They are not lower 0.97 for the gauging stations between Isaccea and Vilkovo. Relationships are less reliable for the gauging stations of Prorva, Ust’-Dunaysk and Primorskoye: the coefficients of correlation equal accordingly 0.79, 0.61 and 0.43. The reduction of the coefficients of correlation for the relationships of water levels for seaside gauging stations is explained by increase of the scatter of points (Figure 2), connected with the influence of the sea level fluctuations;

3) as the sea is approached, angular inclination of the diagrams of relationships in the form Hi=aНReni+b decreases from 0.89 at Isccea up to 0.022 at Primorskoye (Table 1). It reflects stabilizing impact of the sea on seasonal fluctuations of water levels in the delta and spreading out the flow-induced water level fluctuations;

4) the ranges of present seasonal water level variations at different gauging stations (when the water level at Reni is from 100 to 500 cm) are the following: Isaccea – 3.56, Tulcea – 3.02, Izmail – 2.64, Kislitsa – 2.07, Chilia – 1.56, Liski – 1.00, Vilkovo – 0.74, Prorva – 0.26, Ust’-Dunaysk – 0.18, Primorskoye – 0.09 m.

Curves of water surface along the Danube upstream of the delta head and the Chilia branch were constructed (Figure 3). The analysis of these curves shows the following: the longitudinal profiles of a water surface from Reni to the Black Sea represent a system of recession or backwater curves. At the Danube water discharges >8000 m3/s, longitudinal profiles of a water surface have the convex form (type of recession curve), and at the water discharges <6000 m3/s – concave form (type of backwater curve).
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Figure 2. Dependences of flow-induced water levels (2000):

 Reni – Izmail (a), Reni – Chilia (b), Reni – Vilkovo (c), Reni – Primorskoye (d). 

Table 1. Dependences of flow-induced water levels (cm)

for the main gauging stations in the Danube delta for up-to-date situation

(НReni  is water level near Reni)

Gauging station
Distance from the Prorva branch mouth (km)
Datum in the Baltic system (m)
Equation in the form

Hi=aНReni+b
Coefficient of correlation

r

Isaccea
139.7
–0.06
НIs=0.890НReni+20
0.999







Tulcea
–
–0.13
НTul=0.754НReni+9
0.998







Izmail
93.6
–0.18
НIzm=0.659НReni+14
0.998







Kislitsa
68.0
–0.47
НKis=0.518НReni+20
0.996







Chilia
47.0
–0.33
НChil=0.391НРени+7
0.992







Liski
27.5
–0.43
НLis=0.249НReni+25
0.986







Vilkovo
18.0
–0.75
НVil=0.187НReni+55
0.972







Prorva
3.6
–0.63
НPr=0.066НReni+45
0.787







Ust’-Dunaisk
0
–5.00
НUD=0.044НReni+490
0.614







Primorskoye
0
–5.00
НPrim=0.022НReni+486
0.429
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Figure 3. Longitudinal profiles of water surface along the Danube mouth reach from Reni to the Black Sea under the water discharges:

1 – 3000, 2 – 4000, 3 – 6000, 4 – 8000, 5 – 10 000, 6 – 12 000, 7 – 14 000 m3/s.

6. Changes in flow-induced water levels over the last 40 years

An analysis of the long-term changes in the flow-induced water levels under the same water discharges of the Danube River was made. This analysis was carried out by comparison of up-to-date data and the data in (Mikhailov, et al., 1981). This comparison characterizes changes in water levels at the Danube mouth during the few last decades (from the period of 1965–1979 to the period of 1999–2000) (Table 2).

Table 2.Long-term changes in flow-induced water levels at the Danube mouth at the different water discharges.

Above line is data after (Mikhailov et al., 1981), below line is up-to-date data

Water discharge at the delta head (m3/s)
Water levels (m in the Baltic system)


Reni
Izmail
Chilia
Vilkovo
Prorva

3000
0.73

0.79
0.28

0.24
–0.11

–0.09
–0.29

–0.12
–0.41

–0.15

4000
1.31

1.41
0.69

0.65
0.13
0.15
–0.17
0.00
–0.36
–0.11

6000
2.41
2.54
1.46
1.40
0.59
0.59
0.06
0.21
–0.27
–0.04

8000
3.35
3.49
2.12
2.02
0.99
0.96
0.26
0.39
–0.18
0.03

10000
4.10
4.30
2.64
2.86
1.30
1.28
0.41
0.54
–0.11
0.08

12000
4.73
5.02
3.08
3.03
1.57
1.56
0.54
0.67
–0.06
0.13

14000
5.26
5.70
3.45
3.48
1.79
1.83
0.65
0.80
–0.01
0.17

The results of the analysis given in Table 2 shows the following:

1) water levels in Reni raised, apparently, in connection with large-scale embankment of channel in the Danube upstream of the delta head;

2) water levels in Izmail under the same water discharges of the Danube River were slightly lowered, apparently, in connection with reduction of the Chilia branch water runoff because of its redistribution into the Tulcea branch;

3) water levels in Vilkovo and Prorva increased as a result of backwater spreading due to the Black Sea level rise;

4) water levels of water in Chilia have changed a little, that, apparently, is connected to an intermediate site of this gauging station.

7. Trends in variations of water levels in the Danube delta after the construction of Iron Gate-I reservoir

The analysis of the temporal trends in water levels and their connections with governing factors led us to similar conclusions.

Since 1971, main changes in water levels in the Danube delta were connected with natural and anthropogenic variations in water runoff of the Danube River and eustatic rise of the Black Sea. An analysis of the changes in river water runoff and water levels were made for mean annual values, mean monthly values for May (high flow period) and for October (low flow period) (refer to Figures 4–6). 
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Figure 4.Variations of water discharges at the delta head (hydrometric  section of “54 mile”) over the period of 1971–2003.
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Figure 5. Variations of the sea level at the gauging station of Primorskoye over the period of 1971–2003.

The results of this analysis showed an decrease of mean annual and May discharges and increase of October discharges. These changes are likely to be consequences of the reservoir construction. Revealing trends can be expressed by the following equations:

Qmean an=–3.187t+12926,


(6)

QMay=–1.1804t+11540,


(7)

QOctober=11.679t–18301.


(8)

Here Q is water discharge of the Danube River at the delta head (the hydrometric section of "54th mile"), t is chronicle year.
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Figure 6. Variations of water levels at the gauging stations of Izmail (a), Chilia (b), Vilkovo (c) over the period of 1971–2003.

Table 3. Equations of the trends in water levels over the period of 1971–2003

Gauging station, distance from the sea (km)
Period of averaging
Equation in the form

H=at+b

(H, cm above datum)
Trend (mm/year)

Reni, 163.3
Year
H=–0.528t+1283
–5.3


May
H=–0.810t+1955
–8.1


October
H=0.144t–135
+1.4

Izmail, 93.6
Year
H=–0.486t+1137
–4.9


May
H=–0.519t+1278
–5.2


October
H=0.045t+205
+0.4

Chilia, 47.0
Year
H=–0.190t+478
–1.9


May
H=–0.352t+842
–3.5


October
H=0.084t–100
+0.8

Vilkovo, 18.0
Year
H=0.301t–504
+3.0


May
H=0.223t–328
+2.2


October
H=0.482t–880
+4.8

Prorva, 3.6
Year
H=0.398t–735
+4.0


May
H=0.372t–676
+3.7


October
H=0.530t–1006
+5.3

Primorskoye, 0.0
Year
H=0.332t–173
+3.3


May
H=0.273t–50.1
+2.7


October
H=0.444t–401
+4.4

Sulina, 13.0
Year
H=0.030t–7.76
+0.3


May
H=0.005t+50
+0.1


October
H=0.353t–656
+3.5

Similar analysis was made for water levels (Table 3).

Eustatic sea level rise at the gauging station of Primorskoye can be illustrated by Figure 5. Over the period of 1971–2003, the trend of this rise consists 3.3, 2.7, and 4.4 mm/year for mean annual water level, mean monthly water level for May and October correspondingly. 

Therefore, over this period (33 years), water levels in this place increased by 11 cm (mean annual), 9 cm (May), 14 cm (October).

Changes in water levels at different gauging stations in the Danube delta are presented in Figure 6. 

Analysis of these changes in water levels showed the following (Table 3, Figure 5, 6):

1) in the upper part of the Danube delta (Izmail) mean annual and mean monthly water levels for May decreased by 16–17 cm, but mean monthly levels for October increased by 1 cm. These variations are in agreement with changes in water runoff of the Danube River;

2) in the lower part of the Danube delta (Prorva, Sulina, Vilkovo) water levels noticeably increased as a result of the sea level rise;

3) in the middle part of the delta (Chilia) long-term changes of water levels are the least;

4) distance that the backwater penetrates into the delta depend on the eustatic sea level rise and estimated as about 30–35 km from the sea during mean and high water flow periods, but about 70–80 km during low flow period (Figure 7).
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Figure 7. Values of the trends in water level changes over the period of 1971–2003 along the Danube delta during high water period (May) (1), mean annual water runoff (2), low flow period (October) (3).

8. Conclusions
As discussed above, flow-induced water levels in the Lower Danube and the delta were subjected to significant changes over the last few decades. These changes are directly related to natural and anthropogenic variations in governing factors, in particular, to the stream-flow regulation by reservoirs, redistribution of river water runoff into the Tulcea branch system, large-scale embankment along the channels, and the Black Sea level rise.
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Уравнения

		Штилевые уровни, см над "0" поста

		Приморское		Усть-Дунайск		Прорва		Вилково		Лиски		Килия		Кислица		Измаил		Рени
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		484		498		62		99		81		97		119		146		184

		484		492		58		94		79		85		131		149		205

		488		495		57		104		97		122		168		205		276

		487		492		58		102		98		123		174		213		294

		489		494		59		110		102		127		183		226		318

		484		489		55		107		100		127		183		224		327

		485		484		51		85		71		86		130		156		226

		487		508		72		115		105		118		169		202		276

		491		503		72		133		129		166		230		281		411

		501		513		86		150		151		203		276		330		467

		505		512		76		147		150		198		273		326		474

		506		517		84		136		127		167		228		271		392

		506		515		78		131		128		162		223		269		391

		505		511		75		125		118		147		207		254		370

		496		502		60		95		76		82		132		165		224
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		490		502		58		82		58		57		88		95		119
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		490		505		67		129		125		160		224		280		406

		492		507		65		123		116		145		205		255		367

		500		499		63		107		99		122		173		214		305

		490		498		64		113		104		130		182		226		323

		487		499		62		114		105		135		189		236		338

		488		506		63		118		110		141		198		244		354

		487		502		66		126		122		159		221		275		407

		491		509		73		142		136		197		270		331		493

		495		520		83		153		153		207		285		344		498

		499		514		82		152		151		207		283		344		496

		496		515		81		150		149		205		283		343		493

		500		514		71		121		107		132		188		223		315

		492		515		71		105		90		98		149		166		226

		495		504		66		88		68		70		101		114		149

		489		492		53		78		53		57		83		94		125
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		486		493		52		79		58		59		87		96		129

		487		500		60		85		59		58		85		89		109

		489		497		53		83		64		68		102		119		170

		484		492		51		84		69		77		115		139		194

		491		509		62		98		73		92		125		149		199

		475		492		40		71		53		57		85		97		125
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Q_R_54

				May		October		Mean		R		May		October		Mean

		1971		7740		2760		5290				3040		114		1090

		1972		7220		8970		6180				1560		8060		802

		1973		10400		3790		5690				3350		88.8		1160

		1974		6250		6890		7070				1540		813		1120

		1975		10400		4580		7670				3380		696		1600

		1976		8630		5080		6210				1380		382		147

		1977		10900		4410		7360				1400		150		1320

		1978		11200		6070		7370				5200		400		1610

		1979		10700		4350		7890				1900		76		1610

		1980		12400		5610		8770				6900		640		2730

		1981		10700		5420		8170				5000		430		1810

		1982		9200		4570		7060				1600		290		158

		1983		7000		3140		5360				530		150		57

		1984		9910		6610		6300				5000		1100		1810

		1985		9890		3050		6330				2200		140		1270

		1986		8770		2720		6170				770		160		1020

		1987		11200		3700		6750				2700		200		1170

		1988		9810		4310		6560				2200		300		2140

		1989		7620		5820		5580				1600		560		180

		1990		4990		2980		4190				480		150		53

		1991		7280		3850		6270				2800		270		2250

		1992		7340		2830		5440				440		60		42

		1993		6840		4100		4870				1200		110		109

		1994		9050		3360		5730				780		77		71

		1995		9570		4890		6650				1200		430		136

		1996		10800		8010		7450				1300		640		1050

		1997		10600		4410		7100				1300		190		124

		1998		7860		7680		7010				740		740		123

		1999		12800		4560		8310				1500		250		1060

		2000		10800		4660		6820				990		220		587

		2001		9250		6310		6500				760		490		563

		2002		7140		7270		6890				470		690		666

		2003
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Лист3

				May		Ocober		Mean				May		Ocober		Mean

		1971		4790		1810		3320				1170		65.5		701

		1972		4470		5390		3840				981		5190		1060

		1973		6180		2390		3540				2050		74.1		768

		1974		3860		4150		4340				714		492		699

		1975		6140		2870		4640				1710		369		925

		1976		5300		3210		3850				1150		287		557

		1977		6430		2820		4430				990		51		520.5

		1978		6450		3810		4460				2100		350		1225

		1979		6310		2740		4780				1200		71		983

		1980		6660		3250		4990				2800		460		1480

		1981		5990		3200		4660				2800		370		1020

		1982		5340		2710		4100				1200		180		690

		1983		4150		1970		3200				350		84		451

		1984		5590		3880		3680				2800		390		991

		1985		5590		1930		3680				1400		110		751

		1986		5090		1730		3620				770		79		628

		1987		6220		2260		3910				1600		120		745

		1988		5610		2650		3800				1500		220		1300

		1989		4370		3440		3310				880		250		381

		1990		3000		1890		2550				280		80		182

		1991		4140		2320		3670				1100		170		1280

		1992		4350		1780		3240				510		52		338

		1993		4090		2480		2920				560		79		256

		1994		5230		2110		3400				690		110		299

		1995		5420		2980		3880				1100		240		466

		1996		6040		4670		4290				910		480		628

		1997		5930		2640		4140				500		85		361

		1998		4610		4460		4100				260		300		364

		1999		6960		2730		4720				860		150		600

		2000		5780		2620		3740				570		120		345

		2001

		2002

		2003
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Килийская дельта

				-5,00 м БС						-0,63 м БС						-0,75 м БС						-0,33 м БС						-0,18 м БС						-5,00 м БС

		в/п		Приморское						Прорва						Вилково						Килия						Измаил						Усть-Дунайск						Рени		0,36 м БС

		Year		May		October		Mean		May		October		Mean		May		October		Mean		May		October		Mean		May		October		Mean		Май		Окт		Ср.		May		Ocober		Mean

		1971		500		465		488		65		27		50		109		43		80		131		21		80		223		40		135								301		35		173

		1972		482		482		483		49		49		46		90		105		82		110		146		91		202		258		164								278		345		221

		1973		478		472		473		50		34		41		112		53		74		163		38		79		290		81		148								401		96		194

		1974		478		482		483		45		49		51		79		87		89		89		103		106		158		186		192								227		255		260

		1975		493		481		486		63		47		55		119		75		99		162		65		118		287		114		209								400		140		280

		1976		477		492		477		47		52		45		100		85		86		130		77		93		240		132		173								335		168		232

		1977		495		473		483		65		38		52		129		66		97		173		53		110		301		105		197								415		131		264

		1978		499		475		486		70		45		56		134		81		98		172		87		112		302		165		200								424		220		267

		1979		499		474		487		71		39		59		129		64		103		171		56		125		293		100		217								410		128		294

		1980		499		488		490		76		56		62		134		88		112		192		87		143		327		142		241								458		191		331

		1981		509		482		496		78		49		65		137		83		112		180		80		135		295		140		223								408		187		304

		1982		493		495		493		63		46		57		118		78		102		150		63		112		255		107		189								358		140		257

		1983		489		470		480		57		38		50		102		65		87		109		34		79		190		55		134		485		465		476		265		58		178

		1984		494		481		488		68		45		56		121		87		95		159		96		96		273		174		164		490		472		482		383		247		221

		1985		492		473		482		63		28		49		115		57		92		157		31		102		265		51		172		484		463		473		383		53		247

		1986		493		467		480		60		28		48		113		50		88		143		24		93		240		38		157		485		458		476		339		32		212

		1987		483		490		484		67		53		54		130		78		99		178		54		108		300		80		179		493		490		488		427		91		245

		1988		497		494		492		66		49		55		128		83		100		162		68		104		268		102		170		509		489		493		378		126		228

		1989		490		478		483		56		42		47		105		83		86		117		84		83		200		146		139		491		478		483		292		207		192

		1990		487		474		481		49		39		44		82		62		73		75		32		57		121		47		92		485		478		481		163		48		117

		1991		492		489		489		59		54		53		101		76		93		114		54		97		192		83		160		499		492		491		274		99		219

		1992		489		476		483		52		40		48		99		60		83		113		29		78		193		41		113		491		480		487		282		38		180

		1993		490		485		483		56		46		49		99		78		82		107		50		67		178		84		112		488		478		480		256		114		156

		1994		497		485		488		64		49		53		112		65		86		142		40		83		236		61		139		500		487		492		346		71		193

		1995		501		486		492		72		48		60		119		79		95		149		68		101		252		116		170		506		491		497		373		157		240

		1996		493		487		490		64		62		61		125		107		103		162		123		115		282		213		198		498		499		497		412		311		283

		1997		499		488		494		71		53		63		126		79		103		161		63		111		273		100		186		501		489		496		405		131		263

		1998		502		490		496		73		61		65		117		103		105		128		116		111		211		201		185		512		493		502		306		297		261

		1999		501		492		496		81		55		70		150		82		116		198		65		129		327		106		216		515		498		507		473		139		305

		2000		496		496		491		79		59		62		139		86		102		175		67		103		289		108		172		515		502		503		421		143		242

		2001		502		489		494		71		54		60		122		91		98		146		90		97		248		158		167		513		496		502		361		226		234

		2002		498		494		497		67		66		67		108		106		105		112		111		107		187		189		179		507		504		506		272		278		256

		2003		487		482		487		60		49		58		91		66		86		86		34		72		247		97		168		504		496		503		207		62		156
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Румынская часть дельты

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



May

October

Mean

Year

H, cm above datum

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



May

October

Mean

Year

H, cm above datum

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



May

October

Mean

Year

H, cm above datum

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



May

October

Mean

Year

H, cm above datum

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



May

October

Mean

Year

H, cm above datum

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		Среднемесячные и среднегодовые уровни воды по следующим в/п.

		в/п		Исакча		0,628 м ЧМ				Тульча		0,56 м ЧМ				Сулина (море)

		Год		May		October		Mean		May		October		Mean		May		October		Mean

		1971		292		48		173		249		39		147		57		20		43

		1972		270		330		215		228		284		181		48		50		46

		1973		379		97		189		314		80		158		41		25		33

		1974		214		238		254		231		258		265		60		59		65

		1975		371		140		266		319		119		227		83		54		72

		1976		316		164		218		262		134		180		69		62		58

		1977								329		103		208

		1978		396		211		255		329		172		211		62		36		43

		1979		386		131		282		320		101		232		61		32		50

		1980		425		185		314		355		151		262		60		45		51

		1981		397		183		289		324		147		242		67		42		55

		1982								282		109		203

		1983								209		50		141

		1984								300		191		176

		1985								295		47		188

		1986								267		33		168

		1987								330		80		192

		1988		354		127		218		299		106		183		62		49		54

		1989		270		195		183		223		158		150		55		45		47

		1990		157		55		117		128		42		94		48		41		45

		1991		256		103		210		210		85		173		57		52		51

		1992		267		48		175		220		47		145		48		45		47

		1993		249		114		155		204		92		125		50		43		43

		1994		328		78		188		270		64		154		65		45		53

		1995		353		154		230		289		130		193		62		45		52

		1996		389		311		275		320		250		225

		1997		382		141		256		313		115		213

		1998		293		287		253		248		234		212

		1999		444		145		293		360		119		241

		2000		396		147		236		328		114		183		70		61		60
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Лист1

		

						May		Year		Oct

		Рени		163.3		-8.1		-5.3		1.4

		Измаил		93.6		-5.2		-4.9		0.4

		Килия		47		-1.9		-1.9		0.8

		Вилково		18		2.2		3		4.8

		Прорва		3.6		3.7		4		5.3

		Приморское		0		2.7		3.3		4.4
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Килийская дельта

				-5,00 м БС						-0,63 м БС						-0,75 м БС						-0,33 м БС						-0,18 м БС						-5,00 м БС

		в/п		Приморское						Прорва						Вилково						Килия						Измаил						Усть-Дунайск						Рени		0,36 м БС

		Year		May		October		Mean		May		October		Mean		May		October		Mean		May		October		Mean		May		October		Mean		Май		Окт		Ср.		May		Ocober		Mean

		1971		487		452		475		65		27		50		109		43		80		131		21		80		223		40		135								301		35		173

		1972		469		469		470		49		49		46		90		105		82		110		146		91		202		258		164								278		345		221

		1973		465		459		460		50		34		41		112		53		74		163		38		79		290		81		148								401		96		194

		1974		465		469		470		45		49		51		79		87		89		89		103		106		158		186		192								227		255		260

		1975		480		468		473		63		47		55		119		75		99		162		65		118		287		114		209								400		140		280

		1976		464		479		464		47		52		45		100		85		86		130		77		93		240		132		173								335		168		232

		1977		482		460		470		65		38		52		129		66		97		173		53		110		301		105		197								415		131		264

		1978		486		462		473		70		45		56		134		81		98		172		87		112		302		165		200								424		220		267

		1979		486		461		474		71		39		59		129		64		103		171		56		125		293		100		217								410		128		294

		1980		486		475		477		76		56		62		134		88		112		192		87		143		327		142		241								458		191		331

		1981		496		469		483		78		49		65		137		83		112		180		80		135		295		140		223								408		187		304

		1982		480		482		480		63		46		57		118		78		102		150		63		112		255		107		189								358		140		257

		1983		489		470		480		57		38		50		102		65		87		109		34		79		190		55		134		485		465		476		265		58		178

		1984		494		481		488		68		45		56		121		87		95		159		96		96		273		174		164		490		472		482		383		247		221

		1985		492		473		482		63		28		49		115		57		92		157		31		102		265		51		172		484		463		473		383		53		247

		1986		493		467		480		60		28		48		113		50		88		143		24		93		240		38		157		485		458		476		339		32		212

		1987		483		490		484		67		53		54		130		78		99		178		54		108		300		80		179		493		490		488		427		91		245

		1988		497		494		492		66		49		55		128		83		100		162		68		104		268		102		170		509		489		493		378		126		228

		1989		490		478		483		56		42		47		105		83		86		117		84		83		200		146		139		491		478		483		292		207		192

		1990		487		474		481		49		39		44		82		62		73		75		32		57		121		47		92		485		478		481		163		48		117

		1991		492		489		489		59		54		53		101		76		93		114		54		97		192		83		160		499		492		491		274		99		219

		1992		489		476		483		52		40		48		99		60		83		113		29		78		193		41		113		491		480		487		282		38		180

		1993		490		485		483		56		46		49		99		78		82		107		50		67		178		84		112		488		478		480		256		114		156

		1994		497		485		488		64		49		53		112		65		86		142		40		83		236		61		139		500		487		492		346		71		193

		1995		501		486		492		72		48		60		119		79		95		149		68		101		252		116		170		506		491		497		373		157		240

		1996		493		487		490		64		62		61		125		107		103		162		123		115		282		213		198		498		499		497		412		311		283

		1997		499		468		494		71		53		63		126		79		103		161		63		111		273		100		186		501		489		496		405		131		263

		1998		502		490		496		73		61		65		117		103		105		128		116		111		211		201		185		512		493		502		306		297		261

		1999		501		492		496		81		55		70		150		82		116		198		65		129		327		106		216		515		498		507		473		139		305

		2000		496		496		491		79		59		62		139		86		102		175		67		103		289		108		172		515		502		503		421		143		242

		2001		502		489		494		71		54		60		122		91		98		146		90		97		248		158		167		513		496		502		361		226		234

		2002		498		494		497		67		66		67		108		106		105		112		111		107		187		189		179		507		504		506		272		278		256

		2003		487		482		487		60		49		58		91		66		86		86		34		72		247		97		168		504		496		503		207		62		156





Килийская дельта
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Румынская часть дельты
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		Среднемесячные и среднегодовые уровни воды по следующим в/п.

		в/п		Исакча		0,628 м ЧМ				Тульча		0,56 м ЧМ				Сулина (море)

		Год		May		October		Mean		May		October		Mean		May		October		Mean

		1971		292		48		173		249		39		147		57		20		43

		1972		270		330		215		228		284		181		48		50		46

		1973		379		97		189		314		80		158		41		25		33

		1974		214		238		254		231		258		265		60		59		65

		1975		371		140		266		319		119		227		83		54		72

		1976		316		164		218		262		134		180		69		62		58

		1977								329		103		208

		1978		396		211		255		329		172		211		62		36		43

		1979		386		131		282		320		101		232		61		32		50

		1980		425		185		314		355		151		262		60		45		51

		1981		397		183		289		324		147		242		67		42		55

		1982								282		109		203

		1983								209		50		141

		1984								300		191		176

		1985								295		47		188

		1986								267		33		168

		1987								330		80		192

		1988		354		127		218		299		106		183		62		49		54

		1989		270		195		183		223		158		150		55		45		47

		1990		157		55		117		128		42		94		48		41		45

		1991		256		103		210		210		85		173		57		52		51

		1992		267		48		175		220		47		145		48		45		47

		1993		249		114		155		204		92		125		50		43		43

		1994		328		78		188		270		64		154		65		45		53

		1995		353		154		230		289		130		193		62		45		52

		1996		389		311		275		320		250		225

		1997		382		141		256		313		115		213

		1998		293		287		253		248		234		212

		1999		444		145		293		360		119		241

		2000		396		147		236		328		114		183		70		61		60
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Data

		Расход воды, м3/с		Рени		Исакча		Измаил		Кислица		Килия		Лиски		Вилково		Прорва		Усть-Дунайск		Приморское

				163.3		139.7		93.6		68		47		27.5		18		3.6		0		0

		3000		0.79		0.52		0.24		-0.05		-0.09		-0.07		-0.12		-0.15		-0.08		-0.13

		4000		1.41		1.07		0.65		0.27		0.15		0.08		0		-0.11		-0.05		-0.12

		6000		2.54		2.8		1.4		0.86		0.59		0.36		0.21		-0.04		0		-0.09

		8000		3.49		2.92		2.02		1.35		0.96		0.6		0.39		0.03		0.04		-0.07

		10000		4.3		3.64		2.56		1.77		1.28		0.8		0.54		0.08		0.07		-0.05

		12000		5.02		4.29		3.03		2.14		1.56		0.98		0.67		0.13		0.1		-0.04

		14000		5.7		4.89		3.48		2.5		1.83		1.15		0.8		0.17		0.13		-0.02

				1		2		3		4		5		6		7

		163.3		0.79		1.41		2.54		3.49		4.3		5.02		5.7

		139.7		0.52		1.07		2.08		2.92		3.64		4.29		4.89

		93.6		0.25		0.65		1.4		2.02		2.56		3.03		3.48

		68		-0.09		0.27		0.86		1.35		1.77		2.14		2.5

		47		-0.04		0.15		0.59		0.96		1.28		1.56		1.83

		27.5		-0.07		0.08		0.36		0.6		0.8		0.98		1.15

		18		-0.14		0		0.21		0.39		0.54		0.67		0.8

		3.6		-0.19		-0.11		-0.04		0.03		0.08		0.13		0.17

		0				-0.12		-0.09		-0.07		-0.05		-0.04		-0.02





Fig_colour
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Килийская дельта

				-5,00 м БС						-0,63 м БС						-0,75 м БС						-0,33 м БС						-0,18 м БС						-5,00 м БС

		в/п		Приморское						Прорва						Вилково						Килия						Измаил						Усть-Дунайск						Рени		0,36 м БС

		Year		May		October		Mean		May		October		Mean		May		October		Mean		May		October		Mean		May		October		Mean		Май		Окт		Ср.		May		Ocober		Mean

		1971		487		452		475		65		27		50		109		43		80		131		21		80		223		40		135								301		35		173

		1972		469		469		470		49		49		46		90		105		82		110		146		91		202		258		164								278		345		221

		1973		465		459		460		50		34		41		112		53		74		163		38		79		290		81		148								401		96		194

		1974		465		469		470		45		49		51		79		87		89		89		103		106		158		186		192								227		255		260

		1975		480		468		473		63		47		55		119		75		99		162		65		118		287		114		209								400		140		280

		1976		464		479		464		47		52		45		100		85		86		130		77		93		240		132		173								335		168		232

		1977		482		460		470		65		38		52		129		66		97		173		53		110		301		105		197								415		131		264

		1978		486		462		473		70		45		56		134		81		98		172		87		112		302		165		200								424		220		267

		1979		486		461		474		71		39		59		129		64		103		171		56		125		293		100		217								410		128		294

		1980		486		475		477		76		56		62		134		88		112		192		87		143		327		142		241								458		191		331

		1981		496		469		483		78		49		65		137		83		112		180		80		135		295		140		223								408		187		304

		1982		480		482		480		63		46		57		118		78		102		150		63		112		255		107		189								358		140		257

		1983		489		470		480		57		38		50		102		65		87		109		34		79		190		55		134		485		465		476		265		58		178

		1984		494		481		488		68		45		56		121		87		95		159		96		96		273		174		164		490		472		482		383		247		221

		1985		492		473		482		63		28		49		115		57		92		157		31		102		265		51		172		484		463		473		383		53		247

		1986		493		467		480		60		28		48		113		50		88		143		24		93		240		38		157		485		458		476		339		32		212

		1987		483		490		484		67		53		54		130		78		99		178		54		108		300		80		179		493		490		488		427		91		245

		1988		497		494		492		66		49		55		128		83		100		162		68		104		268		102		170		509		489		493		378		126		228

		1989		490		478		483		56		42		47		105		83		86		117		84		83		200		146		139		491		478		483		292		207		192

		1990		487		474		481		49		39		44		82		62		73		75		32		57		121		47		92		485		478		481		163		48		117

		1991		492		489		489		59		54		53		101		76		93		114		54		97		192		83		160		499		492		491		274		99		219

		1992		489		476		483		52		40		48		99		60		83		113		29		78		193		41		113		491		480		487		282		38		180

		1993		490		485		483		56		46		49		99		78		82		107		50		67		178		84		112		488		478		480		256		114		156

		1994		497		485		488		64		49		53		112		65		86		142		40		83		236		61		139		500		487		492		346		71		193

		1995		501		486		492		72		48		60		119		79		95		149		68		101		252		116		170		506		491		497		373		157		240

		1996		493		487		490		64		62		61		125		107		103		162		123		115		282		213		198		498		499		497		412		311		283

		1997		499		468		494		71		53		63		126		79		103		161		63		111		273		100		186		501		489		496		405		131		263

		1998		502		490		496		73		61		65		117		103		105		128		116		111		211		201		185		512		493		502		306		297		261

		1999		501		492		496		81		55		70		150		82		116		198		65		129		327		106		216		515		498		507		473		139		305

		2000		496		496		491		79		59		62		139		86		102		175		67		103		289		108		172		515		502		503		421		143		242

		2001		502		489		494		71		54		60		122		91		98		146		90		97		248		158		167		513		496		502		361		226		234

		2002		498		494		497		67		66		67		108		106		105		112		111		107		187		189		179		507		504		506		272		278		256

		2003		487		482		487		60		49		58		91		66		86		86		34		72		247		97		168		504		496		503		207		62		156
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Румынская часть дельты
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		Среднемесячные и среднегодовые уровни воды по следующим в/п.

		в/п		Исакча		0,628 м ЧМ				Тульча		0,56 м ЧМ				Сулина (море)

		Год		May		October		Mean		May		October		Mean		May		October		Mean

		1971		292		48		173		249		39		147		57		20		43

		1972		270		330		215		228		284		181		48		50		46

		1973		379		97		189		314		80		158		41		25		33

		1974		214		238		254		231		258		265		60		59		65

		1975		371		140		266		319		119		227		83		54		72

		1976		316		164		218		262		134		180		69		62		58

		1977								329		103		208

		1978		396		211		255		329		172		211		62		36		43

		1979		386		131		282		320		101		232		61		32		50

		1980		425		185		314		355		151		262		60		45		51

		1981		397		183		289		324		147		242		67		42		55

		1982								282		109		203

		1983								209		50		141

		1984								300		191		176

		1985								295		47		188

		1986								267		33		168

		1987								330		80		192

		1988		354		127		218		299		106		183		62		49		54

		1989		270		195		183		223		158		150		55		45		47

		1990		157		55		117		128		42		94		48		41		45

		1991		256		103		210		210		85		173		57		52		51

		1992		267		48		175		220		47		145		48		45		47

		1993		249		114		155		204		92		125		50		43		43

		1994		328		78		188		270		64		154		65		45		53

		1995		353		154		230		289		130		193		62		45		52

		1996		389		311		275		320		250		225

		1997		382		141		256		313		115		213

		1998		293		287		253		248		234		212

		1999		444		145		293		360		119		241

		2000		396		147		236		328		114		183		70		61		60
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Килийская дельта

				-5,00 м БС						-0,63 м БС						-0,75 м БС						-0,33 м БС						-0,18 м БС						-5,00 м БС

		в/п		Приморское						Прорва						Вилково						Килия						Измаил						Усть-Дунайск						Рени		0,36 м БС

		Year		May		October		Mean		May		October		Mean		May		October		Mean		May		October		Mean		May		October		Mean		Май		Окт		Ср.		May		Ocober		Mean

		1971		487		452		475		65		27		50		109		43		80		131		21		80		223		40		135								301		35		173

		1972		469		469		470		49		49		46		90		105		82		110		146		91		202		258		164								278		345		221

		1973		465		459		460		50		34		41		112		53		74		163		38		79		290		81		148								401		96		194

		1974		465		469		470		45		49		51		79		87		89		89		103		106		158		186		192								227		255		260

		1975		480		468		473		63		47		55		119		75		99		162		65		118		287		114		209								400		140		280

		1976		464		479		464		47		52		45		100		85		86		130		77		93		240		132		173								335		168		232

		1977		482		460		470		65		38		52		129		66		97		173		53		110		301		105		197								415		131		264

		1978		486		462		473		70		45		56		134		81		98		172		87		112		302		165		200								424		220		267

		1979		486		461		474		71		39		59		129		64		103		171		56		125		293		100		217								410		128		294

		1980		486		475		477		76		56		62		134		88		112		192		87		143		327		142		241								458		191		331

		1981		496		469		483		78		49		65		137		83		112		180		80		135		295		140		223								408		187		304

		1982		480		482		480		63		46		57		118		78		102		150		63		112		255		107		189								358		140		257

		1983		489		470		480		57		38		50		102		65		87		109		34		79		190		55		134		485		465		476		265		58		178

		1984		494		481		488		68		45		56		121		87		95		159		96		96		273		174		164		490		472		482		383		247		221

		1985		492		473		482		63		28		49		115		57		92		157		31		102		265		51		172		484		463		473		383		53		247

		1986		493		467		480		60		28		48		113		50		88		143		24		93		240		38		157		485		458		476		339		32		212

		1987		483		490		484		67		53		54		130		78		99		178		54		108		300		80		179		493		490		488		427		91		245

		1988		497		494		492		66		49		55		128		83		100		162		68		104		268		102		170		509		489		493		378		126		228

		1989		490		478		483		56		42		47		105		83		86		117		84		83		200		146		139		491		478		483		292		207		192

		1990		487		474		481		49		39		44		82		62		73		75		32		57		121		47		92		485		478		481		163		48		117

		1991		492		489		489		59		54		53		101		76		93		114		54		97		192		83		160		499		492		491		274		99		219

		1992		489		476		483		52		40		48		99		60		83		113		29		78		193		41		113		491		480		487		282		38		180

		1993		490		485		483		56		46		49		99		78		82		107		50		67		178		84		112		488		478		480		256		114		156

		1994		497		485		488		64		49		53		112		65		86		142		40		83		236		61		139		500		487		492		346		71		193

		1995		501		486		492		72		48		60		119		79		95		149		68		101		252		116		170		506		491		497		373		157		240

		1996		493		487		490		64		62		61		125		107		103		162		123		115		282		213		198		498		499		497		412		311		283

		1997		499		468		494		71		53		63		126		79		103		161		63		111		273		100		186		501		489		496		405		131		263

		1998		502		490		496		73		61		65		117		103		105		128		116		111		211		201		185		512		493		502		306		297		261

		1999		501		492		496		81		55		70		150		82		116		198		65		129		327		106		216		515		498		507		473		139		305

		2000		496		496		491		79		59		62		139		86		102		175		67		103		289		108		172		515		502		503		421		143		242

		2001		502		489		494		71		54		60		122		91		98		146		90		97		248		158		167		513		496		502		361		226		234

		2002		498		494		497		67		66		67		108		106		105		112		111		107		187		189		179		507		504		506		272		278		256

		2003		487		482		487		60		49		58		91		66		86		86		34		72		247		97		168		504		496		503		207		62		156





Килийская дельта
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Румынская часть дельты
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		Среднемесячные и среднегодовые уровни воды по следующим в/п.

		в/п		Исакча		0,628 м ЧМ				Тульча		0,56 м ЧМ				Сулина (море)

		Год		May		October		Mean		May		October		Mean		May		October		Mean

		1971		292		48		173		249		39		147		57		20		43

		1972		270		330		215		228		284		181		48		50		46

		1973		379		97		189		314		80		158		41		25		33

		1974		214		238		254		231		258		265		60		59		65

		1975		371		140		266		319		119		227		83		54		72

		1976		316		164		218		262		134		180		69		62		58

		1977								329		103		208

		1978		396		211		255		329		172		211		62		36		43

		1979		386		131		282		320		101		232		61		32		50

		1980		425		185		314		355		151		262		60		45		51

		1981		397		183		289		324		147		242		67		42		55

		1982								282		109		203

		1983								209		50		141

		1984								300		191		176

		1985								295		47		188

		1986								267		33		168

		1987								330		80		192

		1988		354		127		218		299		106		183		62		49		54

		1989		270		195		183		223		158		150		55		45		47

		1990		157		55		117		128		42		94		48		41		45

		1991		256		103		210		210		85		173		57		52		51

		1992		267		48		175		220		47		145		48		45		47

		1993		249		114		155		204		92		125		50		43		43

		1994		328		78		188		270		64		154		65		45		53

		1995		353		154		230		289		130		193		62		45		52

		1996		389		311		275		320		250		225

		1997		382		141		256		313		115		213

		1998		293		287		253		248		234		212

		1999		444		145		293		360		119		241

		2000		396		147		236		328		114		183		70		61		60
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Уравнения

		Штилевые уровни, см над "0" поста

		Приморское		Усть-Дунайск		Прорва		Вилково		Лиски		Килия		Кислица		Измаил		Рени

		489		498		62		103		93		118		165		195		272

		488		494		59		99		92		115		160		186		265

		487		490		58		90		79		92		130		148		221

		493		493		58		94		75		92		123		143		204

		484		498		62		99		81		97		119		146		184

		484		492		58		94		79		85		131		149		205

		488		495		57		104		97		122		168		205		276

		487		492		58		102		98		123		174		213		294

		489		494		59		110		102		127		183		226		318

		484		489		55		107		100		127		183		224		327

		485		484		51		85		71		86		130		156		226

		487		508		72		115		105		118		169		202		276

		491		503		72		133		129		166		230		281		411

		501		513		86		150		151		203		276		330		467

		505		512		76		147		150		198		273		326		474

		506		517		84		136		127		167		228		271		392

		506		515		78		131		128		162		223		269		391

		505		511		75		125		118		147		207		254		370

		496		502		60		95		76		82		132		165		224

		495		501		62		92		73		77		119		142		193

		490		502		58		82		58		57		88		95		119

		491		499		60		103		88		105		152		188		254

		490		505		67		129		125		160		224		280		406

		492		507		65		123		116		145		205		255		367

		500		499		63		107		99		122		173		214		305

		490		498		64		113		104		130		182		226		323

		487		499		62		114		105		135		189		236		338

		488		506		63		118		110		141		198		244		354

		487		502		66		126		122		159		221		275		407

		491		509		73		142		136		197		270		331		493

		495		520		83		153		153		207		285		344		498

		499		514		82		152		151		207		283		344		496

		496		515		81		150		149		205		283		343		493

		500		514		71		121		107		132		188		223		315

		492		515		71		105		90		98		149		166		226

		495		504		66		88		68		70		101		114		149

		489		492		53		78		53		57		83		94		125

		493		501		58		84		62		67		95		109		149

		492		501		56		83		61		67		97		112		155

		489		498		58		84		61		67		96		115		160

		493		491		48		70		47		37		66		64		72

		495		503		66		84		60		53		81		84		102

		495		499		51		79		55		52		87		95		126

		486		490		50		80		62		73		111		134		190

		491		495		56		82		60		63		93		104		135

		486		493		52		79		58		59		87		96		129

		487		500		60		85		59		58		85		89		109

		489		497		53		83		64		68		102		119		170

		484		492		51		84		69		77		115		139		194

		491		509		62		98		73		92		125		149		199

		475		492		40		71		53		57		85		97		125
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Уравнения

		Штилевые уровни, см над "0" поста

		Приморское		Усть-Дунайск		Прорва		Вилково		Лиски		Килия		Кислица		Измаил		Рени

		489		498		62		103		93		118		165		195		272

		488		494		59		99		92		115		160		186		265

		487		490		58		90		79		92		130		148		221

		493		493		58		94		75		92		123		143		204

		484		498		62		99		81		97		119		146		184

		484		492		58		94		79		85		131		149		205

		488		495		57		104		97		122		168		205		276

		487		492		58		102		98		123		174		213		294

		489		494		59		110		102		127		183		226		318

		484		489		55		107		100		127		183		224		327

		485		484		51		85		71		86		130		156		226

		487		508		72		115		105		118		169		202		276

		491		503		72		133		129		166		230		281		411

		501		513		86		150		151		203		276		330		467

		505		512		76		147		150		198		273		326		474

		506		517		84		136		127		167		228		271		392

		506		515		78		131		128		162		223		269		391

		505		511		75		125		118		147		207		254		370

		496		502		60		95		76		82		132		165		224

		495		501		62		92		73		77		119		142		193

		490		502		58		82		58		57		88		95		119

		491		499		60		103		88		105		152		188		254

		490		505		67		129		125		160		224		280		406

		492		507		65		123		116		145		205		255		367

		500		499		63		107		99		122		173		214		305

		490		498		64		113		104		130		182		226		323

		487		499		62		114		105		135		189		236		338

		488		506		63		118		110		141		198		244		354

		487		502		66		126		122		159		221		275		407

		491		509		73		142		136		197		270		331		493

		495		520		83		153		153		207		285		344		498

		499		514		82		152		151		207		283		344		496

		496		515		81		150		149		205		283		343		493

		500		514		71		121		107		132		188		223		315

		492		515		71		105		90		98		149		166		226

		495		504		66		88		68		70		101		114		149

		489		492		53		78		53		57		83		94		125

		493		501		58		84		62		67		95		109		149

		492		501		56		83		61		67		97		112		155

		489		498		58		84		61		67		96		115		160

		493		491		48		70		47		37		66		64		72

		495		503		66		84		60		53		81		84		102

		495		499		51		79		55		52		87		95		126

		486		490		50		80		62		73		111		134		190

		491		495		56		82		60		63		93		104		135

		486		493		52		79		58		59		87		96		129

		487		500		60		85		59		58		85		89		109

		489		497		53		83		64		68		102		119		170

		484		492		51		84		69		77		115		139		194

		491		509		62		98		73		92		125		149		199

		475		492		40		71		53		57		85		97		125
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Уравнения

		Штилевые уровни, см над "0" поста

		Приморское		Усть-Дунайск		Прорва		Вилково		Лиски		Килия		Кислица		Измаил		Рени

		489		498		62		103		93		118		165		195		272

		488		494		59		99		92		115		160		186		265

		487		490		58		90		79		92		130		148		221

		493		493		58		94		75		92		123		143		204

		484		498		62		99		81		97		119		146		184

		484		492		58		94		79		85		131		149		205

		488		495		57		104		97		122		168		205		276

		487		492		58		102		98		123		174		213		294

		489		494		59		110		102		127		183		226		318

		484		489		55		107		100		127		183		224		327

		485		484		51		85		71		86		130		156		226

		487		508		72		115		105		118		169		202		276

		491		503		72		133		129		166		230		281		411

		501		513		86		150		151		203		276		330		467

		505		512		76		147		150		198		273		326		474

		506		517		84		136		127		167		228		271		392

		506		515		78		131		128		162		223		269		391

		505		511		75		125		118		147		207		254		370

		496		502		60		95		76		82		132		165		224

		495		501		62		92		73		77		119		142		193

		490		502		58		82		58		57		88		95		119

		491		499		60		103		88		105		152		188		254

		490		505		67		129		125		160		224		280		406

		492		507		65		123		116		145		205		255		367

		500		499		63		107		99		122		173		214		305

		490		498		64		113		104		130		182		226		323

		487		499		62		114		105		135		189		236		338

		488		506		63		118		110		141		198		244		354

		487		502		66		126		122		159		221		275		407

		491		509		73		142		136		197		270		331		493

		495		520		83		153		153		207		285		344		498

		499		514		82		152		151		207		283		344		496

		496		515		81		150		149		205		283		343		493

		500		514		71		121		107		132		188		223		315

		492		515		71		105		90		98		149		166		226

		495		504		66		88		68		70		101		114		149

		489		492		53		78		53		57		83		94		125

		493		501		58		84		62		67		95		109		149

		492		501		56		83		61		67		97		112		155

		489		498		58		84		61		67		96		115		160

		493		491		48		70		47		37		66		64		72

		495		503		66		84		60		53		81		84		102

		495		499		51		79		55		52		87		95		126

		486		490		50		80		62		73		111		134		190

		491		495		56		82		60		63		93		104		135

		486		493		52		79		58		59		87		96		129

		487		500		60		85		59		58		85		89		109

		489		497		53		83		64		68		102		119		170

		484		492		51		84		69		77		115		139		194

		491		509		62		98		73		92		125		149		199

		475		492		40		71		53		57		85		97		125
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