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Abstract: In design and operation of water resource systems the stochastic modelling plays a very important role. In the research disaggregation models are selected and applied. The objects of disaggregation are natural river flows for chosen Bulgarian rivers. As a result synthetic flow sequences are generated.  

Disaggregation models are basically divided into three main groups: temporal, spatial and temporal-spatial. The focus of this paper is application of temporal disaggregation models for disaggregation of annual flow totals to seasonal or monthly flows. Two basic models are applied: the Original model of Mejia and Rousselle and the Corrected extended Lin model, one-stage disaggregation. Data from five rivers in different areas of Bulgaria for the aims of the study are selected and executed.
Our conclusion is that both stochastic models are suitable for disaggregation of the natural river flows with snowmelt conditions together with rainfall in the catchment areas. They are applicable for the specific climatic and hydrological conditions of Bulgaria. Furthermore, the best result is obtained from the Corrected extended Lin model, one-stage disaggregation for single-site approach.
Keywords: stochastic and disaggregation modelling, natural river flow.
Stochastische Modellierung des natürlichen Abflusses

Zusammenfassung: Die stochastische Modellierung spielt in der Auslegung und im Betrieb von Wasserbewirtschaftungssystemen eine sehr bedeutende Rolle. In der Forschung werden Disaggregationsmodelle ausgewählt und angewendet. Die Objekte der Disaggregation sind die natürlichen Abflüsse für ausgewählte Flüsse in Bulgarien. Als Ergebnis werden synthetische Abflussreihen erzeugt. 

Disaggregationmodelle werden grundsätzlich in drei Hauptgruppen unterteilt: zeitliche, räumliche und räumlich-zeitliche. Der Schwerpunkt dieses Beitrages liegt auf der Anwendung von zeitlichen Disaggregationmodellen zur Disaggregation von jährlichen Gesamtabflüssen in jahreszeitliche und monatliche Abflüsse. Zwei einfache Modelle finden Anwendung: das Originalmodell von Mejia und Rousselle und das korrigierte erweiterte Lin-Modell mit einstufiger Disaggregation. Daten von fünf Flüssen aus verschiedenen Teilen Bulgariens wurden für die Ziele der Studie ausgewählt und durchgerechnet.

Unsere Schlussfolgerung ist, dass beide stochastischen Modelle verwendbar sind für die Disaggregation des natürlichen Abflusses unter Schneeschmelzbedingungen verbunden mit Regen in den Einzugsgebieten. Sie sind für die spezifischen klimatischen und hydrologischen Bedingungen in Bulgarien verwendbar. Weiter wurden die besten Ergebnisse bei Verwendung des korrigierten erweiterten Lin-Modells mit einstufiger Disaggregation für Einzelmessstellenansatz erreicht

Stichworte: stochastische - und Disaggregationmodellierung, natürlicher Abfluss.
1. Introduction  

In design and operation of water resource systems the stochastic modelling plays a very important role. In this study disaggregation models from the family of stochastic models are selected and applied to natural river flow. As a result river discharge synthetic sequences are generated. Disaggregation models are basically divided into three main groups: temporal, spatial and temporal-spatial.

The focus of this paper is application of temporal disaggregation models for the specific climatic and hydrological conditions in Bulgaria. The applicability of disaggregation models for natural river flow is studied. Two disaggregation models in single-site disaggregation schemes are selected and executed. The selected stations with natural river flow can be considered as examples of drainage basins with relatively large areas (from 5 000 km2 to 20 000 km2) and low mean altitude of the river basin (between 250 m and 600 m above sea level). 

2. Additional remarks

According to their mathematical expressions in Salas, disaggregation models can be classified into two types: basic and extended (1985). The basic model proposed by Valencia and Schaake (1973) provided for the disaggregation of annual flow totals into seasonal flows. Mejia and Rousselle (1976) added a term to the Valencia and Schaake model to created the so-called “extended model” (M-R model), and provided the link with the past at seasonal level. In the M-R model an additional term is included to preserve the seasonal covariances between the first season of current year and the last season of the past year (Hakem 1991). 

Disaggregation modelling is a process by which time series are generated from a time series already available. If the set of independent series is available, the corresponding shorter–interval series can be obtained. Typically, the independent time series has been previously generated and after these series are disaggregated into the sub-series. The independent input time series or so-called “key” series can be different: annual, seasonal or monthly flows. Disaggregation can be done in one stage or in several stages. For example, annual to semi-annual, semi-annual to quarterly, and quarterly to monthly flows - a three-stage disaggregation approach (Todini 1980). 

The summary of main temporal disaggregation models is presented (Table 1). The main advantage of any disaggregation model is the preservation of statistical properties at more that one time interval. Additionally, it is highly desirable to preserve certain statistics at more than one level, i.e. monthly, annual. These statistical properties considered as important ones are the first two moments, the probability distribution of the series and some covariances (or equivalently correlations). The second major advantage of disaggregation is that it is a technique, which allows a more flexible approach for generation of synthetic data (Lin 1990). In recent study (Koutsoyiannis 1999) the adjusting procedure has been developed and proposed in case of not full preservation of additivity property.

All disaggregation models may be reduces to a form, which is termed the linear dependence model. A typical application of these models would be to generate a series of monthly river flows (
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). In Table 2 the mathematical description of the used in the research models is presented. The two used models are: the Original Mejia and Rousselle model  (Case 1) and Modified Mejia and Rousselle or so-call “extended” Lin model (Case 2). The models reviewed in this study are “single-site” temporal models (Salas et al., 1985).

Annual flow volumes, modelled by the AR(1) model, are generated and disaggregated to monthly values. For to overcome the difficulty originating from the non-normality of the historical data series, the annual and monthly totals are transformed and standardised before modelling. The three-parameter lognormal transformation and the square root transformation are applied and the normality of the transformed data examined. The model results are back transformed and their means, standard deviations and coefficient of skewness (or asymmetry) are compared to the corresponding descriptors of the historical data. The sums of the monthly-generated stream flow totals are compared to the observed annual flow totals for to check preservation of additivity. Plotting the original annual totals and the sum of disaggregated time series is carried out to check the additivity.
Table 1. Summary table of temporal disaggregation models (*Source: Bojilova 2003)

Authors & year
Model name
Index
Advantage of the model
Disadvantage of the model

Valencia and Schaake, 1973
basic model
V-S
- statistics at both annual and seasonal levels are preserved; -basic clean form.
- link with the past only at annual level;

- large number of parameters.

Mejia and Rousselle, 1976
original extended model
M-R
- link with the past at seasonal level.


- the model does not preserve the statistics, which was desired to preserve.

Lane, 1979
condensed 

- decreasing the number of parameters.
- it fails to preserve the additivity.

Hoshi and  Burges, 

1979

H-B
- seasonal correlations and  statistical moments are preserved;

- successfully maintains correlations between the season that join successive water year;

-introduced scheme for 3-PLN Distribution.
- for disaggregation scheme of 3-PLN distribution - distortion in the additivity property occurs.



Todini, 
1980
modification of 

V-S and M-R

- suggested scheme for preservation of the skewness.


Stedinger and  Vogel, 1984



S-V
- reproduce the covariance between current upper and lower level flows as well as the covariance of the lower level with themselves;

- in addition, reproduce reasonable lag one covariance matrix of lower level flow vectors.
- in particular case, the lag one covariance matrix was both practically and statistically different from the true population values.

Stedinger-Pei-Cohn, 

1985
modification  of condensed 
SPC
- preserve the additivity and correlation among the seasonal generated value.
- it does not preserve exactly additivity.



Grygier and 

Stedinger, 1988
combination of spatial and temporal scheme
G-S
- preserves the additivity and correlation among the seasonal generated flows. 
- it preserves the at-site lag-1 correlations in each month, and not the lag-1 cross-correlations.

Lin, 1990
modification of 

M-R
Lin
- the corrected parameter estimate was proposed for two-stage disaggregation;

- the parameter estimation equations are mathematically consistent;

-the model can preserve the important moments and the additivity.


Table 2. Mathematical description of the models

Model
Mathematical form of the models*

Mejia and Rousselle model (Case 1)
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Lin model

one-stage (Case 2)
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 - dimensional zero-mean vector of normally distributed monthly flows; 
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 - dimensional zero-mean vector of normally distributed annual river flows; 
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A and B are 
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 - dimensional zero-mean vector of normally distributed monthly flows for the year 
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C is a additional parameter matrix 
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 - dimensional zero-mean vector of normally distributed annual flows for the year 
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G and H are 
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  parameter matrices.
The means and standard deviations were checked using the average percentage change (APCh) – equation (1) and root mean square (RMS) - equation (2)
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The preservation of skewness was checked according to the type of transformation using the average percentage change - equation (3)
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and the RMS. The preservation of the covariance matrices Sxy; Syy and Syy1 is evaluated using the APCh for single-site disaggregation (Bojilova 1999 and 2003). The work has been done (Koutsoyiannis, 2001 and 1999) in direction to preserve the coefficient of skewness in the process of time series disaggregation. The preservation of the third order moments (skewness) is of importance in application of disaggregation models to Mediterranean ephemeral and intermittent rivers (Koutsoyiannis et al., 1996). 

3. Application of disaggregation models
Five river stations located in different valley regions of Bulgaria were chosen. The mean altitude of the chosen stations varied between 250 m to 600 m above sea level. The selected stations represent different climatic and hydrologic conditions of the country. They are included in the National Hydrological Network, see Table 3 for more comprehensive summary. Database for this study was received from the project - General master plans for water resources management (2000). Time series with natural river discharge representing the three main hydrological zones of Bulgaria were executed (Bojilova 2003). The selected stations with natural flow are characterized with drainage area in the range between 5 000 km2 to 20 000 km2. The analyses in the research were made for the 1961-1998 period. 
Table 3. Information for the chosen river stations (*Source: “General master plans for water resources management”, 2000)
River
Number of the station
Location
Beginning of observation
Area
Average mean altitude




year
(km2)
(m)

Tundja River 
74850*
Elxovo town
1949
5551
475

Kamchia River
43800
Grosdevo village
1938
4857
352

Cherni Lom River 
31550
Shirokovo village
1948
1383
287

Maritza River
73750
Harmanly town
1936
19 693
603

Provadiiska River
42850
Sindel town
1922
1856
220

*For the project, data are prepared as follow: 
74850 Str.G. Gerassimov and E.K. Bojilova; 
43800, 31550 and 42850 Str.G. Gerassimov and N. Todorova; 
73750 Str.G. Gerassimov and K. Krumova;

All mentioned authors are from Department of Hydrology, NIMH-BAS.
For application of disaggregation models five river stations were selected. The extended Mejia and Rousselle model and the Lin model (one-stage disaggregation approach) were applied using ten realisation of each model. The historical flow discharge data for the selected stations were used. The length of the data series for disaggregation aims was thirty-one years. Two flow sequences – annual and monthly – were organised first. For discussed models the annual flow totals 
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 were disaggregated into monthly flows 
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of twelve months. Single-site disaggregation was executed. 

The following preliminary conclusions may be drawn:

- For all models used, most of disaggregated monthly time series before back transformation had means close to zero and standard deviations close to unit.

- For the two models, the means and standard deviations of the disaggregated time series after back transformation were close to the corresponding historical values.

In Figure 1 and Figure 2 the preservation of the first and second order statistical moments (mean and standard deviation) for the Cherni Lom River is presented. 
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Figure 1. Preservation of mean, Cherni Lom River, 1961-1990
Goodness-of-fit of the different disaggregation models to the water year totals - additivity was tested. In Figure 3 the preservation of additivity is shown for Tundja River near Elxovo city. The results presented are the averages from ten realisations. In the figure the original values for the study period, lower and upper boundaries of generated flow values from ten runs are presented. 
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Figure 2. Preservation of standard deviation, Cherni Lom River, 1961-1990
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Figure 3. Additivity, Case 2, Tundja River, 1961-1990

4. Comparison between the two approaches

4.1. Case 1 - The original Mejia and Rousselle model

The original M-R model preserves the first two statistical moments and the additivity quite well, but fails to preserve the correlation matrices, possibly due to unreliable parameter estimation. 

4.2. Case 2 - The corrected extended Lin model,  one-stage disaggregation

Table 4 presents the results from one-stage single-site disaggregation – Lin model, Case 2 (average results from 10 realization of the model) using APCh and RMS. The Lin model preserves the first two statistical moments very well. The additivity is preserved very well in the single-site approach for all executed stations. The correlation matrices are preserved very well.  

Table 4. Results from one-stage single-site disaggregation – Lin model, Case 2 (average results from 10 realization of the model)

River station number
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from
to
from
to
from
to

74850
APCh, %
0.65
8.14
4.06
12.70
-27.67
7.35


RMS
5.24
14.59
17.23
36.84
1.13
1.55

43800
APCh, %
0.85
8.51
3.63
23.77
-21.80
5.48


RMS
7.24
16.52
22.46
43.28
1.93
2.55

31550
APCh, %
2.35
5.02
17.62
21.40
8.87
38.04


RMS
0.96
1.90
2.53
4.13
1.06
1.46

42850
APCh, %
2.17
4.23
9.08
18.57
-9.46
13.05


RMS
1.01
1.49
1.85
4.21
0.97
1.09

73750
APCh, %
-2.14
11.67
6.92
34.38
-31.01
-5.39


RMS
16
63.58
68.51
113.2
0.67
1.16

* 
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 - coefficient of skewness.

5. Data generation

For the chosen five stations synthetic data generation for a new realisation of thirty years was carried out. The multi-variate lag-one auto-regressive model or so-called AR(1) model was applied for generation of the annual flows - the "key" series for disaggregation model. The 1961-1998 period is used in the process of generation. The annual series or 
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 were generated using AR(1) model. With AR(1) model, sixty years of data for the chosen five stations were generated. The first generated thirty years, or what it is called the “warm-up” length, were neglected. The next thirty years were used to disaggregate the monthly river flows. The annual generated series, transformed and normalised, were the input to disaggregation models. 

Generation was performed using Lin model, single-site approach, Case 2, Figures 4 and 5. The disaggregated series had zero mean and unit variance and were in normalised form, so that to obtain the generated monthly flows back transformations are needed. Using the results for APCh and the RMS, the preservation of mean, standard deviation and skweness can be accepted. 
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Figure 4. Additivity, Case 2, Single-site, Generation, station 74850

The disaggregated series had zero mean and unit variance and were in normalised form, so that to obtain the generated monthly flows back transformations are needed. Using the results for APCh and the RMS, the preservation of mean, standard deviation and skweness can be accepted.
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Figure 5. Additivity, Case 2, Single-site, Generation, Kamchia River

6. Conclusions
In the study, the applicability of the temporal disaggregation models was tested for selected stations with natural river flow in Bulgaria. Two models for a single-site disaggregation scheme were applied. The following conclusions can be drawn.  

· The corrected parameter estimation in the Lin model succeeded in preservation of the additivity and the covariance matrices as expected. The corrected Lin model (Case 2) is an improvement compared to the extended Mejia and Rousselle model.
· The Lin model preserves the first two statistical moments and the covariance matrices rather well. However, the preservation of the second-order statistical moment (variance and covariance) is poorer than that of the first-order moment (mean), and the third-order (skewness) is even worse.

· Both models are suitable for disaggregation of the natural flows with snowmelt conditions together with rainfall in the catchment areas. They are  applicable for the specific climatic and hydrological conditions of Bulgaria. 

· The models are suitable for the specific conditions in the valley regions in the country for natural river flow with average mean altitude of the drainage basins between 200 m to 500 m. Furthermore, the best result was obtained from the corrected extended model, one-stage disaggregation single-site  approach.

The further studies should be carried out to test applicability of the models to multi-site approach. Another interesting possibility for the future research is to apply the disaggregation models to the non-perennial and ephemeral rivers in single- and multi-site scheme. Also, will be very interesting to execute the new techniques capable to preserve the skewness in case of disaggregation modelling of the Mediterranean rivers. 
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Extended abstract: In design and operation of water resource systems the stochastic modelling plays a very important role. In the presented research disaggregation models are selected and applied. The objects of disaggregation are stations with natural river flows for chosen Bulgarian rivers – Cherni Lom, Kamchia, Provadiiska, Tundja and Maritza Rivers. As a result synthetic flow sequences are generated.  

Disaggregation models are basically divided into three main groups: temporal, spatial and temporal-spatial. The focus of the paper is application of temporal disaggregation models for disaggregation of annual flow totals to monthly flows. Two basic models are applied: the Original model of Mejia and Rousselle and the Corrected extended Lin model, one-stage disaggregation. Data from five rivers in different areas of Bulgaria for the aims of the study are selected and executed. The comparison between the applied models is made. The Lin model, single-site is selected for generation of river flow totals. 

The following conclusions can be drawn: 

· Corrected parameter estimation in the Lin model succeeded in preservation of the additivity and the covariance matrices as expected. The corrected Lin model is an improvement compared to the extended Mejia and Rousselle model.
· The Lin model preserves the first two statistical moments and the covariance matrices rather well. However, the preservation of the second-order statistical moment is poorer than that of the first-order moment.

· Both models are suitable for disaggregation of the natural flows with snowmelt conditions together with rainfall in the catchment areas. They are  applicable for the specific climatic and hydrological conditions of Bulgaria. 

· The models are suitable for the specific conditions in the valley regions in the country for natural river flow with average mean altitude of the drainage basins between 200 m to 500 m. Furthermore, the best result is obtained from the corrected extended model, one-stage disaggregation single-site approach.

Further studies should be carried out to test applicability of the models to multi-site approach; and to apply disaggregation models to non-perennial and ephemeral rivers in single- and multi-site scheme. 
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		year		origin		sum		run2		run3		run4		generated		min		max		original		lower boundary		upper boundary

		1962		45.47		43.413		48.06		58.752		43.646		48.47		43.41		58.75		45.47		43.41		58.75

		1963		100.31		111.99		108.548		119.013		125.352		116.23		108.55		125.35		100.31		108.55		125.35

		1964		95.95		112.507		106.716		116.132		117.787		113.29		106.72		117.79		95.95		106.72		117.79

		1965		166.24		160.374		151.056		160.255		159.297		157.75		151.06		160.37		166.24		151.06		160.37

		1966		161.03		130.921		118.076		119.778		125.821		123.65		118.08		130.92		161.03		118.08		130.92

		1967		178.92		209.764		225.234		271.964		266.075		243.26		209.76		271.96		178.92		209.76		271.96

		1968		75.33		104.824		93.095		96.768		90.015		96.18		90.02		104.82		75.33		90.02		104.82

		1969		196.93		175.02		201.581		203.989		185.84		191.61		175.02		203.99		196.93		175.02		203.99

		1970		180.05		144.076		134.958		147.89		149.909		144.21		134.96		149.91		180.05		134.96		149.91

		1971		162.81		118.04		152.391		118.108		112.345		125.22		112.35		152.39		162.81		112.35		152.39

		1972		122.97		118.411		113.079		120.685		137.192		122.34		113.08		137.19		122.97		113.08		137.19

		1973		291.07		379.089		336.571		298.815		286.557		325.26		286.56		379.09		291.07		286.56		379.09

		1974		60.04		59.774		62.837		62.096		71.457		64.04		59.77		71.46		60.04		59.77		71.46

		1975		108.74		136.978		99.172		103.032		110.722		112.48		99.17		136.98		108.74		99.17		136.98

		1976		90.34		100.88		108.264		95.969		108.485		103.40		95.97		108.49		90.34		95.97		108.49

		1977		133.74		127.31		123.712		141.08		119.005		127.78		119.01		141.08		133.74		119.01		141.08

		1978		104.48		108.048		117.06		123.895		115.193		116.05		108.05		123.90		104.48		108.05		123.90

		1979		138.53		136.516		146.089		117.284		143.782		135.92		117.28		146.09		138.53		117.28		146.09

		1980		202.97		182.996		166.14		181.627		153.249		171.00		153.25		183.00		202.97		153.25		183.00

		1981		212.97		147.815		145.105		153.7		153.404		150.01		145.11		153.70		212.97		145.11		153.70

		1982		116.51		129.597		142.855		130.782		133.246		134.12		129.60		142.86		116.51		129.60		142.86

		1983		47.29		66.731		73.666		73.71		74.405		72.13		66.73		74.41		47.29		66.73		74.41

		1984		152.94		111.615		130.697		112.008		132.422		121.69		111.62		132.42		152.94		111.62		132.42

		1985		45.31		60.029		66.934		70.539		58.123		63.91		58.12		70.54		45.31		58.12		70.54

		1986		52.13		72.925		71.957		71.725		74.975		72.90		71.73		74.98		52.13		71.73		74.98

		1987		63.67		80.243		81.009		87.19		93.798		85.56		80.24		93.80		63.67		80.24		93.80

		1988		61.84		80.358		83.441		75.303		91.724		82.71		75.30		91.72		61.84		75.30		91.72

		1989		49.81		61.966		55.544		61.763		53.101		58.09		53.10		61.97		49.81		53.10		61.97

		1990		41.26		78.132		61.981		67.06		70.129		69.33		61.98		78.13		41.26		61.98		78.13

		1991		83.43		82.305		78.958		79.965		111.78		88.25		78.96		111.78		83.43		78.96		111.78

																		mean		118.10

																		max		291.07		286.56		379.09

																		min		41.26		43.41		58.75

				I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII

		MEAN		7.728		9.156		18.265		12.695		10.686		13.118		10.061		8.67		7.365		8.061		8.28		7.004

		MEAN		7.309		16.295		12.55		11.578		12.695		11.234		8.152		8.518		6.755		9.133		8.852		8.291

		MEAN		8.234		12.109		16.734		11.238		15.214		11.609		8.495		7.655		7.387		8.204		7.805		7.611

		MEAN		7.12		11.184		14.318		16.599		12.936		10.426		8.851		6.885		9.171		7.954		7.655		7.06

		original - mean		7.839		11.631		15.622		13.542		13.572		11.078		8.123		6.958		7.084		7.655		7.442		7.556

		generated		7.59775		12.186		15.46675		13.0275		12.88275		11.59675		8.88975		7.932		7.6695		8.338		8.148		7.4915

		lower boundary		7.12		9.156		12.55		11.238		10.686		10.426		8.152		6.885		6.755		7.954		7.655		7.004

		upper boundary		8.234		16.295		18.265		16.599		15.214		13.118		10.061		8.67		9.171		9.133		8.852		8.291

		STD.		4.183		7.018		21.897		10.948		7.888		16.126		6.921		7.626		4.891		3.989		5.404		4.012

		STD.		4.011		19.141		8.317		10.451		9.201		10.545		7.188		5.771		4.312		5.95		4.216		6.809

		STD.		3.494		7.443		11.823		21.039		10.137		6.775		7.82		5.559		8.004		5.382		4.344		5.135

		STD.		4.459		9.974		16.982		7.561		13.824		8.852		8.801		7.666		4.635		5.563		4.214		4.664

		original - st.dev,		4.512		9.058		13.165		13.053		12.303		7.255		5.356		4.188		3.575		4.921		3.704		5.359

		generated		4.03675		10.894		14.75475		12.49975		10.2625		10.5745		7.6825		6.6555		5.4605		5.221		4.5445		5.155

		lower boundary		3.494		7.018		8.317		7.561		7.888		6.775		6.921		5.559		4.312		3.989		4.214		4.012

		upper boundary		4.459		19.141		21.897		21.039		13.824		16.126		8.801		7.666		8.004		5.95		5.404		6.809

				mean				st.dev				skewness																												Модел на Лин (Case 2) запазване на линейността, единична схема																				Модел на Лин (Case 2) запазване на средно/средноквадратично, единична схема

		APCh		3.982		AVESTD.		18.424		AVESKEWNESS		8.877

		AVEMEAN		2.351		AVESTD.		17.621		AVESKEWNESS		38.037

		AVEMEAN		3.899		AVESTD.		21.397		AVESKEWNESS		20.297

		AVEMEAN		5.019		AVESTD.		18.169		AVESKEWNESS		19.882

		RMS		1.901		RMSSTD		3.68		RMSSKEWNESS		1.147

		RMSMEAN		0.96		RMSSTD		2.528		RMSSKEWNESS		1.067

		RMSMEAN		1.22		RMSSTD		2.921		RMSSKEWNESS		1.122

		RMSMEAN		1.69		RMSSTD		4.13		RMSSKEWNESS		1.463

				mean				st.dev				skewness

		APCh, %		2.351		5.019		17.621		21.397		8.877		38.037

		RMS		0.96		1.901		2.528		4.13		1.067		1.463

				р. Черни Лом при с. Широково

				Генериране

		year		original		sum		run2		run3		run4		generated		min		max		original		lower boundary		upper boundary

		1992		228.23		148.319		216.834		165.738		234.521		191.35		148.32		234.52		228.23		148.32		234.52

		1993		66.84		105.544		90.465		52.758		60.475		77.31		52.76		105.54		66.84		52.76		105.54

		1994		168.03		348.542		150.72		203.651		124.322		206.81		124.32		348.54		168.03		124.32		348.54

		1995		83.43		152.55		70.387		81.164		127.933		108.01		70.39		152.55		83.43		70.39		152.55

		1996		44.98		79.672		20.863		35.647		25.363		40.39		20.86		79.67		44.98		20.86		79.67

		1997		100.31		132.662		84.287		88.798		83.129		97.22		83.13		132.66		100.31		83.13		132.66

		1998		228.23		198.003		272.3790		349.096		326.892		286.59		198.00		349.10		228.23		198.00		349.10

		1999		95.95		100.996		84.672		149.314		101.2		109.05		84.67		149.31		95.95		84.67		149.31

		2000		67.84		94.337		103.123		85.487		68.336		87.82		68.34		103.12		67.84		68.34		103.12

		2001		52.13		37.244		114.96		83.451		31.45		66.78		31.45		114.96		52.13		31.45		114.96

		2002		202.97		109.734		102.01		199.092		89.021		124.96		89.02		199.09		202.97		89.02		199.09

		2003		226.97		118.878		308.114		210.416		250.122		221.88		118.88		308.11		226.97		118.88		308.11

		2004		116.51		165.587		100.478		134.365		431.564		208.00		100.48		431.56		116.51		100.48		431.56

		2005		169.24		108.718		197.919		162.483		124.648		148.44		108.72		197.92		169.24		108.72		197.92

		2006		194.92		276.37		93.899		186.135		250.82		201.81		93.90		276.37		194.92		93.90		276.37

		2007		75.59		184.494		144.306		125.881		111.701		141.60		111.70		184.49		75.59		111.70		184.49

		2008		228.23		99.192		273.542		276.856		83.095		183.17		83.10		276.86		228.23		83.10		276.86

		2009		75.33		95.416		136.718		170.105		164.079		141.58		95.42		170.11		75.33		95.42		170.11

		2010		196.93		119.167		130.476		269.124		185.563		176.08		119.17		269.12		196.93		119.17		269.12

		2011		180.05		123.372		304.547		229.613		176.383		208.48		123.37		304.55		180.05		123.37		304.55

		2012		165.81		180.026		51.729		71.855		47.586		87.80		47.59		180.03		165.81		47.59		180.03

		2013		46.29		48.297		106.707		44.17		137.505		84.17		44.17		137.51		46.29		44.17		137.51

		2014		83.43		158.261		38.138		40.42		42.991		69.95		38.14		158.26		83.43		38.14		158.26

		2015		44.98		89.861		102.219		60.92		77.778		82.69		60.92		102.22		44.98		60.92		102.22

		2016		152.94		39.705		40.495		39.715		35.116		38.76		35.12		40.50		152.94		35.12		40.50

		2017		45.31		67.091		116.098		106.511		83.459		93.29		67.09		116.10		45.31		67.09		116.10

		2018		52.13		104.776		79.641		63.889		102.74		87.76		63.89		104.78		52.13		63.89		104.78

		2019		63.67		93.356		50.742		66.431		51.752		65.57		50.74		93.36		63.67		50.74		93.36

		2020		45.47		73.469		182.445		103.247		180.405		134.89		73.47		182.45		45.47		73.47		182.45

		2021		166.03		121.9		116.174		138.033		122.872		124.74		116.17		138.03		166.03		116.17		138.03

																		mean		122.29

																		max		228.23		198.00		431.56

																		min		44.98		20.86		40.50

				I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII

		MEAN		8.421		13.956		17.341		13.319		12.351		13.989		9.361		8.504		7.385		7.196		8.132		9.229

		MEAN		8.248		13.466		16.054		15.976		15.781		12.962		7.732		7.164		7.214		6.795		7.313		7.773

		MEAN		9.174		16.018		21.203		18.211		13.482		11.079		7.43		7.161		6.789		6.782		6.639		7.125

		MEAN		8.413		14.726		19.016		15.395		12.913		11.483		6.88		6.397		6.77		6.785		6.746		7.313

		original - mean		8.064		15.121		16.901		13.967		12.827		11.727		7.743		7.492		6.677		6.867		7.091		7.816

		generated		8.564		14.5415		18.4035		15.72525		13.63175		12.37825		7.85075		7.3065		7.0395		6.8895		7.2075		7.86

		lower boundary		8.248		13.466		16.054		13.319		12.351		11.079		6.88		6.397		6.77		6.782		6.639		7.125

		upper boundary		9.174		16.018		21.203		18.211		15.781		13.989		9.361		8.504		7.385		7.196		8.132		9.229

		STD.		5.003		10.324		17.587		8.134		9.941		13.762		7.558		8.094		4.915		3.619		5.25		8.032

		STD.		5.547		13.123		13.66		19.924		17.938		11.13		3.304		5.574		4.452		2.92		3.777		5.026

		STD.		7.95		18.484		26.412		18.774		13.816		7.362		5.338		5.376		5.203		3.873		3.356		4.374

		STD.		5.44		14.064		19.234		11.392		14.599		8.568		3.602		4.581		4.551		3.088		3.547		4.65

		original - st.dev,		5.305		14.359		14.093		10.292		11.593		7.66		4.37		5.234		3.359		2.768		3.676		6.744

		generated		5.985		13.99875		19.22325		14.556		14.0735		10.2055		4.9505		5.90625		4.78025		3.375		3.9825		5.5205

		lower boundary		5.003		10.324		13.66		8.134		9.941		7.362		3.304		4.581		4.452		2.92		3.356		4.374

		upper boundary		7.95		18.484		26.412		19.924		17.938		13.762		7.558		8.094		5.203		3.873		5.25		8.032

				mean				st.dev				skewness

		APCh		4.325		AVESTD.		28.294		AVESKEWNESS		70.279

		AVEMEAN		7.736		AVESTD.		25.168		AVESKEWNESS		80.214

		AVEMEAN		-1.152		AVESTD.		5.656		AVESKEWNESS		61.718

		AVEMEAN		3.278		AVESTD.		15.322		AVESKEWNESS		72.871

		RMS		1.233		RMSSTD		3.562		RMSSKEWNESS		1.101

		RMSMEAN		1.833		RMSSTD		4.691		RMSSKEWNESS		1.077

		RMSMEAN		0.875		RMSSTD		1.927		RMSSKEWNESS		0.988

		RMSMEAN		1.11		RMSSTD		2.87		RMSSKEWNESS		1.218

				mean				st.dev				skewness

		APCh, %		-1.152		7.736		5.656		28.294		61.718		80.214

		RMS		0.875		1.833		1.927		4.691		0.988		1.218



&Lc:/eli/phd_text/text/&F



Sheet1

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



original

lower boundary

upper boundary

година

воден обем, 10^6m3

р. Черни Лом при с. Широково

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



original - mean

generated

lower boundary

upper boundary

месец

воден обем, 10^6m3

р. Черни Лом при с. Широково, средно
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original - st.dev,

generated

lower boundary

upper boundary

месец

воден обем, 10^6m3

р. Черни Лом при с. Широково, средноквадратично отклонение
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Sheet1

		31550		р. Черни Лом при с. Широково																																				Модел на Лин (Case 2) запазване на линейността, единична схема																				Модел на Лин (Case 2) запазване на средно/средноквадратично, единична схема

		year		origin		sum		run2		run3		run4		generated		min		max		original		lower boundary		upper boundary

		1962		45.47		43.413		48.06		58.752		43.646		48.47		43.41		58.75		45.47		43.41		58.75

		1963		100.31		111.99		108.548		119.013		125.352		116.23		108.55		125.35		100.31		108.55		125.35

		1964		95.95		112.507		106.716		116.132		117.787		113.29		106.72		117.79		95.95		106.72		117.79

		1965		166.24		160.374		151.056		160.255		159.297		157.75		151.06		160.37		166.24		151.06		160.37

		1966		161.03		130.921		118.076		119.778		125.821		123.65		118.08		130.92		161.03		118.08		130.92

		1967		178.92		209.764		225.234		271.964		266.075		243.26		209.76		271.96		178.92		209.76		271.96

		1968		75.33		104.824		93.095		96.768		90.015		96.18		90.02		104.82		75.33		90.02		104.82

		1969		196.93		175.02		201.581		203.989		185.84		191.61		175.02		203.99		196.93		175.02		203.99

		1970		180.05		144.076		134.958		147.89		149.909		144.21		134.96		149.91		180.05		134.96		149.91

		1971		162.81		118.04		152.391		118.108		112.345		125.22		112.35		152.39		162.81		112.35		152.39

		1972		122.97		118.411		113.079		120.685		137.192		122.34		113.08		137.19		122.97		113.08		137.19

		1973		291.07		379.089		336.571		298.815		286.557		325.26		286.56		379.09		291.07		286.56		379.09

		1974		60.04		59.774		62.837		62.096		71.457		64.04		59.77		71.46		60.04		59.77		71.46

		1975		108.74		136.978		99.172		103.032		110.722		112.48		99.17		136.98		108.74		99.17		136.98

		1976		90.34		100.88		108.264		95.969		108.485		103.40		95.97		108.49		90.34		95.97		108.49

		1977		133.74		127.31		123.712		141.08		119.005		127.78		119.01		141.08		133.74		119.01		141.08

		1978		104.48		108.048		117.06		123.895		115.193		116.05		108.05		123.90		104.48		108.05		123.90

		1979		138.53		136.516		146.089		117.284		143.782		135.92		117.28		146.09		138.53		117.28		146.09

		1980		202.97		182.996		166.14		181.627		153.249		171.00		153.25		183.00		202.97		153.25		183.00

		1981		212.97		147.815		145.105		153.7		153.404		150.01		145.11		153.70		212.97		145.11		153.70

		1982		116.51		129.597		142.855		130.782		133.246		134.12		129.60		142.86		116.51		129.60		142.86

		1983		47.29		66.731		73.666		73.71		74.405		72.13		66.73		74.41		47.29		66.73		74.41

		1984		152.94		111.615		130.697		112.008		132.422		121.69		111.62		132.42		152.94		111.62		132.42

		1985		45.31		60.029		66.934		70.539		58.123		63.91		58.12		70.54		45.31		58.12		70.54

		1986		52.13		72.925		71.957		71.725		74.975		72.90		71.73		74.98		52.13		71.73		74.98

		1987		63.67		80.243		81.009		87.19		93.798		85.56		80.24		93.80		63.67		80.24		93.80

		1988		61.84		80.358		83.441		75.303		91.724		82.71		75.30		91.72		61.84		75.30		91.72

		1989		49.81		61.966		55.544		61.763		53.101		58.09		53.10		61.97		49.81		53.10		61.97

		1990		41.26		78.132		61.981		67.06		70.129		69.33		61.98		78.13		41.26		61.98		78.13

		1991		83.43		82.305		78.958		79.965		111.78		88.25		78.96		111.78		83.43		78.96		111.78

																		mean		118.10

																		max		291.07		286.56		379.09

																		min		41.26		43.41		58.75

				I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII

		MEAN		7.728		9.156		18.265		12.695		10.686		13.118		10.061		8.67		7.365		8.061		8.28		7.004

		MEAN		7.309		16.295		12.55		11.578		12.695		11.234		8.152		8.518		6.755		9.133		8.852		8.291

		MEAN		8.234		12.109		16.734		11.238		15.214		11.609		8.495		7.655		7.387		8.204		7.805		7.611

		MEAN		7.12		11.184		14.318		16.599		12.936		10.426		8.851		6.885		9.171		7.954		7.655		7.06

		original - mean		7.839		11.631		15.622		13.542		13.572		11.078		8.123		6.958		7.084		7.655		7.442		7.556

		generated		7.59775		12.186		15.46675		13.0275		12.88275		11.59675		8.88975		7.932		7.6695		8.338		8.148		7.4915

		lower boundary		7.12		9.156		12.55		11.238		10.686		10.426		8.152		6.885		6.755		7.954		7.655		7.004

		upper boundary		8.234		16.295		18.265		16.599		15.214		13.118		10.061		8.67		9.171		9.133		8.852		8.291

		STD.		4.183		7.018		21.897		10.948		7.888		16.126		6.921		7.626		4.891		3.989		5.404		4.012

		STD.		4.011		19.141		8.317		10.451		9.201		10.545		7.188		5.771		4.312		5.95		4.216		6.809

		STD.		3.494		7.443		11.823		21.039		10.137		6.775		7.82		5.559		8.004		5.382		4.344		5.135

		STD.		4.459		9.974		16.982		7.561		13.824		8.852		8.801		7.666		4.635		5.563		4.214		4.664

		original - st.dev,		4.512		9.058		13.165		13.053		12.303		7.255		5.356		4.188		3.575		4.921		3.704		5.359

		generated		4.03675		10.894		14.75475		12.49975		10.2625		10.5745		7.6825		6.6555		5.4605		5.221		4.5445		5.155

		lower boundary		3.494		7.018		8.317		7.561		7.888		6.775		6.921		5.559		4.312		3.989		4.214		4.012

		upper boundary		4.459		19.141		21.897		21.039		13.824		16.126		8.801		7.666		8.004		5.95		5.404		6.809

				mean				st.dev				skewness																												Модел на Лин (Case 2) запазване на линейността, единична схема																				Модел на Лин (Case 2) запазване на средно/средноквадратично, единична схема

		APCh		3.982		AVESTD.		18.424		AVESKEWNESS		8.877

		AVEMEAN		2.351		AVESTD.		17.621		AVESKEWNESS		38.037

		AVEMEAN		3.899		AVESTD.		21.397		AVESKEWNESS		20.297

		AVEMEAN		5.019		AVESTD.		18.169		AVESKEWNESS		19.882

		RMS		1.901		RMSSTD		3.68		RMSSKEWNESS		1.147

		RMSMEAN		0.96		RMSSTD		2.528		RMSSKEWNESS		1.067

		RMSMEAN		1.22		RMSSTD		2.921		RMSSKEWNESS		1.122

		RMSMEAN		1.69		RMSSTD		4.13		RMSSKEWNESS		1.463

				mean				st.dev				skewness

		APCh, %		2.351		5.019		17.621		21.397		8.877		38.037

		RMS		0.96		1.901		2.528		4.13		1.067		1.463

				р. Черни Лом при с. Широково

				Генериране

		year		original		sum		run2		run3		run4		generated		min		max		original		lower boundary		upper boundary

		1992		228.23		148.319		216.834		165.738		234.521		191.35		148.32		234.52		228.23		148.32		234.52

		1993		66.84		105.544		90.465		52.758		60.475		77.31		52.76		105.54		66.84		52.76		105.54

		1994		168.03		348.542		150.72		203.651		124.322		206.81		124.32		348.54		168.03		124.32		348.54

		1995		83.43		152.55		70.387		81.164		127.933		108.01		70.39		152.55		83.43		70.39		152.55

		1996		44.98		79.672		20.863		35.647		25.363		40.39		20.86		79.67		44.98		20.86		79.67

		1997		100.31		132.662		84.287		88.798		83.129		97.22		83.13		132.66		100.31		83.13		132.66

		1998		228.23		198.003		272.3790		349.096		326.892		286.59		198.00		349.10		228.23		198.00		349.10

		1999		95.95		100.996		84.672		149.314		101.2		109.05		84.67		149.31		95.95		84.67		149.31

		2000		67.84		94.337		103.123		85.487		68.336		87.82		68.34		103.12		67.84		68.34		103.12

		2001		52.13		37.244		114.96		83.451		31.45		66.78		31.45		114.96		52.13		31.45		114.96

		2002		202.97		109.734		102.01		199.092		89.021		124.96		89.02		199.09		202.97		89.02		199.09

		2003		226.97		118.878		308.114		210.416		250.122		221.88		118.88		308.11		226.97		118.88		308.11

		2004		116.51		165.587		100.478		134.365		431.564		208.00		100.48		431.56		116.51		100.48		431.56

		2005		169.24		108.718		197.919		162.483		124.648		148.44		108.72		197.92		169.24		108.72		197.92

		2006		194.92		276.37		93.899		186.135		250.82		201.81		93.90		276.37		194.92		93.90		276.37

		2007		75.59		184.494		144.306		125.881		111.701		141.60		111.70		184.49		75.59		111.70		184.49

		2008		228.23		99.192		273.542		276.856		83.095		183.17		83.10		276.86		228.23		83.10		276.86

		2009		75.33		95.416		136.718		170.105		164.079		141.58		95.42		170.11		75.33		95.42		170.11

		2010		196.93		119.167		130.476		269.124		185.563		176.08		119.17		269.12		196.93		119.17		269.12

		2011		180.05		123.372		304.547		229.613		176.383		208.48		123.37		304.55		180.05		123.37		304.55

		2012		165.81		180.026		51.729		71.855		47.586		87.80		47.59		180.03		165.81		47.59		180.03

		2013		46.29		48.297		106.707		44.17		137.505		84.17		44.17		137.51		46.29		44.17		137.51

		2014		83.43		158.261		38.138		40.42		42.991		69.95		38.14		158.26		83.43		38.14		158.26

		2015		44.98		89.861		102.219		60.92		77.778		82.69		60.92		102.22		44.98		60.92		102.22

		2016		152.94		39.705		40.495		39.715		35.116		38.76		35.12		40.50		152.94		35.12		40.50

		2017		45.31		67.091		116.098		106.511		83.459		93.29		67.09		116.10		45.31		67.09		116.10

		2018		52.13		104.776		79.641		63.889		102.74		87.76		63.89		104.78		52.13		63.89		104.78

		2019		63.67		93.356		50.742		66.431		51.752		65.57		50.74		93.36		63.67		50.74		93.36

		2020		45.47		73.469		182.445		103.247		180.405		134.89		73.47		182.45		45.47		73.47		182.45

		2021		166.03		121.9		116.174		138.033		122.872		124.74		116.17		138.03		166.03		116.17		138.03

																		mean		122.29

																		max		228.23		198.00		431.56

																		min		44.98		20.86		40.50

				I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII

		MEAN		8.421		13.956		17.341		13.319		12.351		13.989		9.361		8.504		7.385		7.196		8.132		9.229

		MEAN		8.248		13.466		16.054		15.976		15.781		12.962		7.732		7.164		7.214		6.795		7.313		7.773

		MEAN		9.174		16.018		21.203		18.211		13.482		11.079		7.43		7.161		6.789		6.782		6.639		7.125

		MEAN		8.413		14.726		19.016		15.395		12.913		11.483		6.88		6.397		6.77		6.785		6.746		7.313

		original - mean		8.064		15.121		16.901		13.967		12.827		11.727		7.743		7.492		6.677		6.867		7.091		7.816

		generated		8.564		14.5415		18.4035		15.72525		13.63175		12.37825		7.85075		7.3065		7.0395		6.8895		7.2075		7.86

		lower boundary		8.248		13.466		16.054		13.319		12.351		11.079		6.88		6.397		6.77		6.782		6.639		7.125

		upper boundary		9.174		16.018		21.203		18.211		15.781		13.989		9.361		8.504		7.385		7.196		8.132		9.229

		STD.		5.003		10.324		17.587		8.134		9.941		13.762		7.558		8.094		4.915		3.619		5.25		8.032

		STD.		5.547		13.123		13.66		19.924		17.938		11.13		3.304		5.574		4.452		2.92		3.777		5.026

		STD.		7.95		18.484		26.412		18.774		13.816		7.362		5.338		5.376		5.203		3.873		3.356		4.374

		STD.		5.44		14.064		19.234		11.392		14.599		8.568		3.602		4.581		4.551		3.088		3.547		4.65

		original - st.dev,		5.305		14.359		14.093		10.292		11.593		7.66		4.37		5.234		3.359		2.768		3.676		6.744

		generated		5.985		13.99875		19.22325		14.556		14.0735		10.2055		4.9505		5.90625		4.78025		3.375		3.9825		5.5205

		lower boundary		5.003		10.324		13.66		8.134		9.941		7.362		3.304		4.581		4.452		2.92		3.356		4.374

		upper boundary		7.95		18.484		26.412		19.924		17.938		13.762		7.558		8.094		5.203		3.873		5.25		8.032

				mean				st.dev				skewness

		APCh		4.325		AVESTD.		28.294		AVESKEWNESS		70.279

		AVEMEAN		7.736		AVESTD.		25.168		AVESKEWNESS		80.214

		AVEMEAN		-1.152		AVESTD.		5.656		AVESKEWNESS		61.718

		AVEMEAN		3.278		AVESTD.		15.322		AVESKEWNESS		72.871

		RMS		1.233		RMSSTD		3.562		RMSSKEWNESS		1.101

		RMSMEAN		1.833		RMSSTD		4.691		RMSSKEWNESS		1.077

		RMSMEAN		0.875		RMSSTD		1.927		RMSSKEWNESS		0.988

		RMSMEAN		1.11		RMSSTD		2.87		RMSSKEWNESS		1.218

				mean				st.dev				skewness

		APCh, %		-1.152		7.736		5.656		28.294		61.718		80.214

		RMS		0.875		1.833		1.927		4.691		0.988		1.218
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Sheet1

				Тунджа при Елхово

		year		origin		sum		run2		run3		run4		generated		min		max		original		lower boundary		upper boundary																Модел на Лин (Case 2) запазване на линейността, единична схема																				Модел на Лин (Case 2) запазване на средно/средноквадратично, единична схема

		1962		1199.93		1023.089		1069.104		897.498		1350.323		1085.00		897.50		1350.32		1199.93		897.50		1350.32

		1963		1674.46		1714.026		1535.928		1499.911		1624.169		1593.51		1499.91		1714.03		1674.46		1499.91		1714.03

		1964		898.32		1075.702		844.657		838.864		844.148		900.84		838.86		1075.70		898.32		838.86		1075.70

		1965		1410.18		1656.571		1506.632		1503.068		1447.269		1528.39		1447.27		1656.57		1410.18		1410.18		1656.57

		1966		1800.7		1763.869		1667.035		1568.243		1595.114		1648.57		1568.24		1763.87		1800.7		1568.24		1800.70

		1967		1133.13		1312.498		1372.08		1261.876		1246.033		1298.12		1246.03		1372.08		1133.13		1133.13		1372.08

		1968		842.38		882.959		871.426		976.496		812.171		885.76		812.17		976.50		842.38		812.17		976.50

		1969		1799.87		1798.324		2000		2147.605		2143.968		2022.47		1798.32		2147.61		1799.87		1798.32		2147.61

		1970		1372.28		1357.142		1349.721		1274.736		1301.348		1320.74		1274.74		1357.14		1372.28		1274.74		1372.28

		1971		1185.15		886.559		1031.729		972.789		1021.061		978.03		886.56		1031.73		1185.15		886.56		1185.15

		1972		994.12		852.309		762.617		911.843		802.598		832.34		762.62		911.84		994.12		762.62		994.12

		1973		1354.73		1216.146		1363.377		1345.803		1297.386		1305.68		1216.15		1363.38		1354.73		1216.15		1363.38

		1974		795.95		794.005		746.265		709.727		791.824		760.46		709.73		794.01		795.95		709.73		795.95

		1975		879.26		917.934		1001.174		1003.603		992.749		978.87		917.93		1003.60		879.26		879.26		1003.60

		1976		841.13		905.013		894.038		846.311		994.215		909.89		846.31		994.22		841.13		841.13		994.22

		1977		1076.57		1130.301		1240.912		1078.058		1185.23		1158.63		1078.06		1240.91		1076.57		1076.57		1240.91

		1978		968.47		997.382		860.911		850.899		858.62		891.95		850.90		997.38		968.47		850.90		997.38

		1979		941.93		906.073		917.112		826.085		866.728		879.00		826.09		917.11		941.93		826.09		941.93

		1980		1279.33		1329.634		1217.955		1784.82		1270.538		1400.74		1217.96		1784.82		1279.33		1217.96		1784.82

		1981		1229.72		1366.912		1238.547		1178.845		1107.569		1222.97		1107.57		1366.91		1229.72		1107.57		1366.91

		1982		987.25		1098.482		1242.88		1063.89		935.83		1085.27		935.83		1242.88		987.25		935.83		1242.88

		1983		759.14		871.203		840.905		861.594		916.236		872.48		840.91		916.24		759.14		759.14		916.24

		1984		1288.99		1155.828		1845.16		1129.035		1120.823		1312.71		1120.82		1845.16		1288.99		1120.82		1845.16

		1985		634.5		696.512		634.267		753.116		647.489		682.85		634.27		753.12		634.5		634.27		753.12

		1986		938.58		995.974		1067.433		921.188		1006.33		997.73		921.19		1067.43		938.58		921.19		1067.43

		1987		742.23		907.449		655.151		816.546		726.124		776.32		655.15		907.45		742.23		655.15		907.45

		1988		919.9		792.515		857.033		856.187		780.636		821.59		780.64		857.03		919.9		780.64		919.90

		1989		590.83		644.091		570.661		659.392		642.826		629.24		570.66		659.39		590.83		570.66		659.39

		1990		584.82		589.307		600.375		637.073		590.977		604.43		589.31		637.07		584.82		584.82		637.07

		1991		1109.4		1109.4		1179.247		1075.489		1150.071		1128.55		1075.49		1179.25		1109.4		1075.49		1179.25

																		mean		1074.44

																		max		1800.70		1798.32		2147.61

																		min		584.82		570.66

				I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII

		MEAN		95.942		161.198		212.398		146.827		139.383		81.95		34.212		27.395		23.893		32.657		53.416		85.751

		MEAN		102.383		134.884		189.915		154.367		149.07		76.96		35.678		32.393		24.517		34.042		55.948		84.861

		MEAN		94.877		164.108		213.137		147.051		148.79		83.536		36.344		29.989		22.582		33.175		60.607		75.36

		MEAN		103.978		136.476		178.978		137.56		144.847		82.03		43.53		33.943		25.381		28.674		59.126		94.491

		original - mean		96.673		145.172		191.085		146.121		142.324		78.89		37.095		28.77		25.51		35.961		58.258		88.583

		generated		99.295		149.1665		198.607		146.45125		145.5225		81.119		37.441		30.93		24.09325		32.137		57.27425		85.11575

		lower boundary		94.877		134.884		178.978		137.56		139.383		76.96		34.212		27.395		22.582		28.674		53.416		75.36

		upper boundary		103.978		164.108		213.137		154.367		149.07		83.536		43.53		33.943		25.381		34.042		60.607		94.491

		STD.		79.026		87.277		160.474		67.946		49.069		28.037		27.327		18.376		15.799		12.792		26.485		63.258

		STD.		66.637		132.019		138.953		52.823		45.884		25.274		11.272		13.386		13.451		18.907		26.644		54.934

		STD.		68.662		125.455		196.779		54.677		59.976		23.614		13.583		29.59		10.866		16.668		29.976		37.085

		STD.		75.815		100.571		152.307		61.285		63.465		31.95		12.282		23.27		12.852		14.415		25.921		50.213

		original - st.dev,		64.656		108.046		124.71		53.658		55.65		27.941		17.058		17.91		17.455		42.66		42.736		73.841

		generated		72.535		111.3305		162.12825		59.18275		54.5985		27.21875		16.116		21.1555		13.242		15.6955		27.2565		51.3725

		lower boundary		66.637		87.277		138.953		52.823		45.884		23.614		11.272		13.386		10.866		12.792		25.921		37.085

		upper boundary		79.026		132.019		196.779		67.946		63.465		31.95		27.327		29.59		15.799		18.907		29.976		63.258
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Sheet1

				Тунджа при Елхово																																				Модел на Лин (Case 2) запазване на линейността, единична схема																				Модел на Лин (Case 2) запазване на средно/средноквадратично, единична схема

		year		origin		sum		run2		run3		run4		generated		min		max		original		lower boundary		upper boundary

		1962		1199.93		1023.089		1069.104		897.498		1350.323		1085.00		897.50		1350.32		1199.93		897.50		1350.32

		1963		1674.46		1714.026		1535.928		1499.911		1624.169		1593.51		1499.91		1714.03		1674.46		1499.91		1714.03

		1964		898.32		1075.702		844.657		838.864		844.148		900.84		838.86		1075.70		898.32		838.86		1075.70

		1965		1410.18		1656.571		1506.632		1503.068		1447.269		1528.39		1447.27		1656.57		1410.18		1447.27		1656.57

		1966		1800.7		1763.869		1667.035		1568.243		1595.114		1648.57		1568.24		1763.87		1800.7		1568.24		1763.87

		1967		1133.13		1312.498		1372.08		1261.876		1246.033		1298.12		1246.03		1372.08		1133.13		1246.03		1372.08

		1968		842.38		882.959		871.426		976.496		812.171		885.76		812.17		976.50		842.38		812.17		976.50

		1969		1799.87		1798.324		2000		2147.605		2143.968		2022.47		1798.32		2147.61		1799.87		1798.32		2147.61

		1970		1372.28		1357.142		1349.721		1274.736		1301.348		1320.74		1274.74		1357.14		1372.28		1274.74		1357.14

		1971		1185.15		886.559		1031.729		972.789		1021.061		978.03		886.56		1031.73		1185.15		886.56		1031.73

		1972		994.12		852.309		762.617		911.843		802.598		832.34		762.62		911.84		994.12		762.62		911.84

		1973		1354.73		1216.146		1363.377		1345.803		1297.386		1305.68		1216.15		1363.38		1354.73		1216.15		1363.38

		1974		795.95		794.005		746.265		709.727		791.824		760.46		709.73		794.01		795.95		709.73		794.01

		1975		879.26		917.934		1001.174		1003.603		992.749		978.87		917.93		1003.60		879.26		917.93		1003.60

		1976		841.13		905.013		894.038		846.311		994.215		909.89		846.31		994.22		841.13		846.31		994.22

		1977		1076.57		1130.301		1240.912		1078.058		1185.23		1158.63		1078.06		1240.91		1076.57		1078.06		1240.91

		1978		968.47		997.382		860.911		850.899		858.62		891.95		850.90		997.38		968.47		850.90		997.38

		1979		941.93		906.073		917.112		826.085		866.728		879.00		826.09		917.11		941.93		826.09		917.11

		1980		1279.33		1329.634		1217.955		1784.82		1270.538		1400.74		1217.96		1784.82		1279.33		1217.96		1784.82

		1981		1229.72		1366.912		1238.547		1178.845		1107.569		1222.97		1107.57		1366.91		1229.72		1107.57		1366.91

		1982		987.25		1098.482		1242.88		1063.89		935.83		1085.27		935.83		1242.88		987.25		935.83		1242.88

		1983		759.14		871.203		840.905		861.594		916.236		872.48		840.91		916.24		759.14		840.91		916.24

		1984		1288.99		1155.828		1845.16		1129.035		1120.823		1312.71		1120.82		1845.16		1288.99		1120.82		1845.16

		1985		634.5		696.512		634.267		753.116		647.489		682.85		634.27		753.12		634.5		634.27		753.12

		1986		938.58		995.974		1067.433		921.188		1006.33		997.73		921.19		1067.43		938.58		921.19		1067.43

		1987		742.23		907.449		655.151		816.546		726.124		776.32		655.15		907.45		742.23		655.15		907.45

		1988		919.9		792.515		857.033		856.187		780.636		821.59		780.64		857.03		919.9		780.64		857.03

		1989		590.83		644.091		570.661		659.392		642.826		629.24		570.66		659.39		590.83		570.66		659.39

		1990		584.82		589.307		600.375		637.073		590.977		604.43		589.31		637.07		584.82		589.31		637.07

		1991		1109.4		1109.4		1179.247		1075.489		1150.071		1128.55		1075.49		1179.25		1109.4		1075.49		1179.25

																		mean		1074.44

																		max		1800.70		1798.32		2147.61

																		min		584.82		570.66		637.07

				I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII

		MEAN		95.942		161.198		212.398		146.827		139.383		81.95		34.212		27.395		23.893		32.657		53.416		85.751

		MEAN		102.383		134.884		189.915		154.367		149.07		76.96		35.678		32.393		24.517		34.042		55.948		84.861

		MEAN		94.877		164.108		213.137		147.051		148.79		83.536		36.344		29.989		22.582		33.175		60.607		75.36

		MEAN		103.978		136.476		178.978		137.56		144.847		82.03		43.53		33.943		25.381		28.674		59.126		94.491

		original - mean		96.673		145.172		191.085		146.121		142.324		78.89		37.095		28.77		25.51		35.961		58.258		88.583

		generated		99.295		149.1665		198.607		146.45125		145.5225		81.119		37.441		30.93		24.09325		32.137		57.27425		85.11575

		lower boundary		94.877		134.884		178.978		137.56		139.383		76.96		34.212		27.395		22.582		28.674		53.416		75.36

		upper boundary		103.978		164.108		213.137		154.367		149.07		83.536		43.53		33.943		25.381		34.042		60.607		94.491

		STD.		79.026		87.277		160.474		67.946		49.069		28.037		27.327		18.376		15.799		12.792		26.485		63.258

		STD.		66.637		132.019		138.953		52.823		45.884		25.274		11.272		13.386		13.451		18.907		26.644		54.934

		STD.		68.662		125.455		196.779		54.677		59.976		23.614		13.583		29.59		10.866		16.668		29.976		37.085

		STD.		75.815		100.571		152.307		61.285		63.465		31.95		12.282		23.27		12.852		14.415		25.921		50.213

		original - st.dev,		64.656		108.046		124.71		53.658		55.65		27.941		17.058		17.91		17.455		42.66		42.736		73.841

		generated		72.535		111.3305		162.12825		59.18275		54.5985		27.21875		16.116		21.1555		13.242		15.6955		27.2565		51.3725

		lower boundary		66.637		87.277		138.953		52.823		45.884		23.614		11.272		13.386		10.866		12.792		25.921		37.085

		upper boundary		79.026		132.019		196.779		67.946		63.465		31.95		27.327		29.59		15.799		18.907		29.976		63.258

				mean				st.dev				skewness																												Модел на Лин (Case 2) запазване на линейността, единична схема																				Модел на Лин (Case 2) запазване на средно/средноквадратично, единична схема

		APCh		1.25		AVESTD.		11.25		AVESKEWNESS		7.348

		AVEMEAN		0.652		AVESTD.		4.878		AVESKEWNESS		-8.958

		AVEMEAN		2.702		AVESTD.		4.063		AVESKEWNESS		-27.666

		AVEMEAN		8.14		AVESTD.		12.698		AVESKEWNESS		-21.578

		RMS		13.661		RMSSTD		17.23		RMSSKEWNESS		1.347

		RMSMEAN		14.592		RMSSTD		36.842		RMSSKEWNESS		1.3

		RMSMEAN		5.243		RMSSTD		22.462		RMSSKEWNESS		1.545

		RMSMEAN		12.1		RMSSTD		32.1		RMSSKEWNESS		1.454

				mean				st.dev				skewness

		APCh, %		0.652		8.14		4.063		12.698		-27.666		7.348

		RMS		5.243		14.592		17.23		36.842		1.3		1.545

				Тунджа при Елхово - Генериране

		year		original		sum		run2		run3		run4		generated		min		max		original		lower boundary		upper boundary

		1992		400.0		1039.242		1136.254		940.966		869.051		996.38		869.05		1136.25		400		869.05		1136.25				1798.3

		1993		1798.3		1524.783		1481.801		804.394		1532.619		1335.90		804.39		1532.62		1798.324		804.39		1532.62				886.6

		1994		886.6		1089.771		890.845		943.371		831.714		938.93		831.71		1089.77		886.559		831.71		1089.77				852.3

		1995		852.3		1662.613		2021.68		1433.073		1703.47		1705.21		1433.07		2021.68		852.309		1433.07		2021.68				1250.0

		1996		350.0		698.01		639.127		379.524		887.645		651.08		379.52		887.65		350		379.52		887.65				917.1

		1997		917.1		1250.558		1403.846		1136.618		1219.908		1252.73		1136.62		1403.85		917.112		1136.62		1403.85				1218.0

		1998		1218.0		1054.055		915.241		1169.689		1048.111		1046.77		915.24		1169.69		1217.955		915.24		1169.69				1238.5

		1999		1900.0		1733.822		1930.203		1539.726		1828.515		1758.07		1539.73		1930.20		1900		1539.73		1930.20				1179.2

		2000		1179.2		1379.305		1382.735		1319.395		1366.408		1361.96		1319.40		1382.74		1179.247		1319.40		1382.74				897.5

		2001		897.5		985.906		851.814		831.671		962.012		907.85		831.67		985.91		897.498		831.67		985.91				1499.9

		2002		2100.1		2410.56		1814.362		1777.366		2550.12		2138.10		1777.37		2550.12		2100.12		1777.37		2550.12				846.3

		2003		846.3		1325.842		1297.347		1210.156		1245.009		1269.59		1210.16		1325.84		846.311		1210.16		1325.84				1231.7

		2004		1031.7		1756.973		775.812		1846.106		1854.872		1558.44		775.81		1854.87		1031.729		775.81		1854.87				2000.0

		2005		2000.0		1123.45		1994.376		1893.183		1740		1687.75		1123.45		1994.38		2000		1123.45		1994.38				2300.0

		2006		1100.0		916.977		920.103		839.922		968.003		911.25		839.92		968.00		1100		839.92		968.00				1363.4

		2007		1363.4		1215.049		1401.14		972.494		1190.677		1194.84		972.49		1401.14		1363.377		972.49		1401.14				794.0

		2008		794.0		939.992		927.784		678.506		928.114		868.60		678.51		939.99		794.005		678.51		939.99				1003.6

		2009		1003.6		956.268		869.461		874.631		870.929		892.82		869.46		956.27		1003.603		869.46		956.27				994.2

		2010		994.2		1386.073		1683.569		872.977		1334.205		1319.21		872.98		1683.57		994.215		872.98		1683.57				1648.6

		2011		1648.6		1375.011		1222.1		1118.831		1302.927		1254.72		1118.83		1375.01		1648.56525		1118.83		1375.01				885.8

		2012		885.8		1069.728		1007.845		1151.972		1092.429		1080.49		1007.85		1151.97		885.763		1007.85		1151.97				846.3

		2013		846.3		841.565		886.161		811.521		798.274		834.38		798.27		886.16		846.311		798.27		886.16				1078.1

		2014		1078.1		1359.202		1245.993		902.213		1072.617		1145.01		902.21		1359.20		1078.058		902.21		1359.20				850.9

		2015		850.9		695.272		701.169		893.434		769.527		764.85		695.27		893.43		850.899		695.27		893.43				1218.0

		2016		1218.0		899.276		959.125		889.989		890.644		909.76		889.99		959.13		1217.955		889.99		959.13				935.8

		2017		935.8		789.576		823.362		843.104		727.482		795.88		727.48		843.10		935.83		727.48		843.10				840.9

		2018		840.9		829.636		925.562		786.798		797.339		834.83		786.80		925.56		840.905		786.80		925.56				1120.8

		2019		1120.8		562.429		577.469		1016.49		656.04		703.11		562.43		1016.49		1120.823		562.43		1016.49				400.0

		2020		400.0		587.866		634.51		959.595		636.903		704.72		587.87		959.60		400		587.87		959.60				921.2

		2021		921.2		1312.465		1166.447		1156.316		1053.556		1172.20		1053.56		1312.47		921.188		1053.56		1312.47				655.2

																		mean		1079.29

																		max		2100.12		1777.37		2550.12

																		min		350.00		379.52		843.10

				I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII

		MEAN		96.743		124.957		206.055		145.725		148.947		82.117		39.643		31.499		26.244		27.999		59.219		80.957

		MEAN		104.254		133.755		226.661		155.279		135.671		83.008		37.718		32.755		22.214		33.431		52.307		71.103

		MEAN		84.054		126.013		155.508		137.166		144.635		78.739		36.286		29.001		25.392		32.287		56.667		84.053

		MEAN		111.648		143.265		214.967		145.294		139.848		76.369		34.457		29.673		28.501		35.599		51.883		83.854

		original - mean		96.673		155.14		215.12		146.121		140.324		78.89		37.095		28.77		20.51		35.961		58.258		88.583

		generated		99.17475		131.9975		200.79775		145.866		142.27525		80.05825		37.026		30.732		25.58775		32.329		55.019		79.99175

		lower boundary		84.054		124.957		155.508		137.166		135.671		76.369		34.457		29.001		22.214		27.999		51.883		71.103

		upper boundary		111.648		143.265		226.661		155.279		148.947		83.008		39.643		32.755		28.501		35.599		59.219		84.053

		STD.		68.866		78.046		140.74		50.502		79.022		25.331		21.631		21.826		14.758		12.302		29.947		37.674

		STD.		79.195		68.789		183.895		69.451		54.119		32.626		13.57		21.789		10.527		16.955		16.749		34.828

		STD.		72.357		100.65		132.426		62.769		46.29		25.433		19.166		19.364		16.917		16.52		23.683		47.631

		STD.		36.445		50.888		71.251		32.53		41.729		15.984		11.915		13.385		9.403		12.459		21.248		29.828

		original - st.dev,		64.656		108.046		131.71		53.658		60.65		27.941		17.058		17.91		12.455		42.66		42.736		73.841

		generated		64.21575		74.59325		132.078		53.813		55.29		24.8435		16.5705		19.091		12.90125		14.559		22.90675		37.49025

		lower boundary		36.445		50.888		71.251		32.53		41.729		15.984		11.915		13.385		9.403		12.302		16.749		29.828

		upper boundary		79.195		130		183.895		110		105		32.626		21.631		21.826		16.917		16.955		29.947		47.631

				mean				st.dev				skewness

		APCh		0.97		AVESTD.		-10.127		AVESKEWNESS		-58.452

		AVEMEAN		-0.747		AVESTD.		-11.276		AVESKEWNESS		-45.2

		AVEMEAN		-5.789		AVESTD.		-44.068		AVESKEWNESS		-59.57

		AVEMEAN		-0.618		AVESTD.		-7.794		AVESKEWNESS		-43.648

		RMS		12.632		RMSSTD		30.45		RMSSKEWNESS		1.694

		RMSMEAN		8.618		RMSSTD		13.199		RMSSKEWNESS		1.713

		RMSMEAN		12.823		RMSSTD		26.555		RMSSKEWNESS		1.743

		RMSMEAN		8.287		RMSSTD		17.798		RMSSKEWNESS		1.719

		parameter		mean		mean		st.dev		st.dev		skewness		skewness

		APCh, %		-5.789		0.97		-44.068		-7.794		-59.57		-43.648

		RMS		8.287		12.823		13.199		30.45		1.694		1.743
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Sheet1

				Камчия при Гроздево																																				Модел на Лин (Case 2) запазване на линейността, единична схема																				Модел на Лин (Case 2) запазване на средно/средноквадратично, единична схема

		year		origin		sum		run2		run3		run4		generated		min		max		original		lower boundary		upper boundary

		1962		521.28		537.94		482.35		600		362.643		495.73		362.64		600.00		521.28		362.64		600.00

		1963		937.79		862.926		776.096		682.641		555.018		719.17		555.02		862.93		937.79		555.02		862.93

		1964		824.94		715.34		777.594		842.022		783.812		779.69		715.34		842.02		824.94		715.34		842.02

		1965		1207.95		1596.25		1389.617		1064.559		1633.867		1421.07		1064.56		1633.87		1207.95		1064.56		1633.87

		1966		1383.26		1260.855		1188.184		1622.621		835.923		1226.90		835.92		1622.62		1383.26		835.92		1622.62

		1967		740.02		906.743		665.107		994.184		977.863		885.97		665.11		994.18		740.02		665.11		994.18

		1968		495.1		670.071		608.408		641.202		572.246		622.98		572.25		670.07		495.1		572.25		670.07

		1969		1284.12		1137.11		1497.127		1608.947		1055.172		1324.59		1055.17		1608.95		1284.12		1055.17		1608.95

		1970		1044.78		1030.652		1282.608		1261.586		1255.057		1207.48		1030.65		1282.61		1044.78		1030.65		1282.61

		1971		1144.2		1010.136		935.461		919.883		1232.441		1024.48		919.88		1232.44		1144.2		919.88		1232.44

		1972		583.53		583.203		524.311		478.256		516.188		525.49		478.26		583.20		583.53		478.26		583.20

		1973		1174.44		1307.408		1155.733		1704.931		1300		1367.02		1155.73		1704.93		1174.44		1155.73		1704.93

		1974		400.64		515.17		421.695		442.144		443.087		455.52		421.70		515.17		400.64		421.70		515.17

		1975		903.9		898.626		766.484		738.836		746.875		787.71		738.84		898.63		903.9		738.84		898.63

		1976		555.75		672.151		535.384		548.848		728.674		621.26		535.38		728.67		555.75		535.38		728.67

		1977		781.84		955.927		831.428		944.739		1337.376		1017.37		831.43		1337.38		781.84		831.43		1337.38

		1978		675.7		913.728		601.009		590.051		856.741		740.38		590.05		913.73		675.7		590.05		913.73

		1979		789.34		688.357		626.859		599.376		922.376		709.24		599.38		922.38		789.34		599.38		922.38

		1980		1456.84		1230.237		1672.396		1774.557		1336.255		1503.36		1230.24		1774.56		1456.84		1230.24		1774.56

		1981		1413.85		1650		1051.742		1348.733		1196.171		1311.66		1051.74		1650.00		1413.85		1051.74		1650.00

		1982		710.2		775.297		776.74		897.791		925.055		843.72		775.30		925.06		710.2		775.30		925.06

		1983		372.5		431.583		457.301		447.788		495.623		458.07		431.58		495.62		372.5		431.58		495.62

		1984		1169.67		1103.335		1684.48		1187.066		1417.049		1347.98		1103.34		1684.48		1169.67		1103.34		1684.48

		1985		291.53		419.459		402.015		240.754		462.996		381.31		240.75		463.00		291.53		240.75		463.00

		1986		542.1		537.999		437.918		643.58		459.96		519.86		437.92		643.58		542.1		437.92		643.58

		1987		422.06		372.871		522.3		402.927		380.572		419.67		372.87		522.30		422.06		372.87		522.30

		1988		684.55		616.145		820.155		712.486		914.987		765.94		616.15		914.99		684.55		616.15		914.99

		1989		273.93		325.471		266.905		282.713		246.052		280.29		246.05		325.47		273.93		246.05		325.47

		1990		361.47		342.556		313.535		448.2		357.227		365.38		313.54		448.20		361.47		313.54		448.20

		1991		701.75		1143.865		725.731		939.584		725.961		883.79		725.73		1143.87		701.75		725.73		1143.87

																		mean		794.97

																		max		1456.84		1230.24		1774.56

																		min		273.93		240.75		325.47

				I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII

		MEAN		80.825		159.295		185.357		117.782		107.078		44.225		22.488		19.422		16.958		16.669		26.694		66.677

		MEAN		80.454		129.901		159.702		120.142		101.51		51.339		28.619		23.152		14.987		14.809		30.327		51.614

		MEAN		104.445		122.483		147.784		133.423		110.226		59.572		26.73		16.904		15.604		12.89		38.522		91.869

		MEAN		102.594		150.11		176.539		134.422		82.493		50.603		24.668		18.196		12.461		15.767		30.606		91.983

		original - mean		80.981		129.443		149.225		113.453		95.905		55.726		25.57		18.632		15.699		16.834		32.713		60.787

		generated		92.0795		140.44725		167.3455		126.44225		100.32675		51.43475		25.62625		19.4185		15.0025		15.03375		31.53725		75.53575

		lower boundary		80.454		122.483		147.784		117.782		82.493		44.225		22.488		16.904		12.461		12.89		26.694		51.614

		upper boundary		104.445		159.295		185.357		134.422		110.226		59.572		28.619		23.152		16.958		16.669		38.522		91.983

		STD.		92.65		207.262		189.887		83.592		112.177		37.292		15.306		12.054		10.246		16.919		18.976		61.349

		STD.		143.607		127.495		138.006		130.935		110.811		68.662		16.519		14.23		11.813		8.175		63.974		104.598

		STD.		94.797		230.053		182.633		108.509		62.834		35.878		16.905		18.272		7.306		14.123		25.45		106.549

		STD.		95.696		132.93		151.319		98.105		127.528		41.452		31.867		17.328		10.442		10.254		22.947		32.916

		original - st.dev,		66.411		115.995		117.438		86.289		83.092		56.21		17.7		13.209		17.769		19.943		45.656		56.354

		generated		106.6875		174.435		165.46125		105.28525		103.3375		45.821		20.14925		15.471		9.95175		12.36775		32.83675		76.353

		lower boundary		92.65		127.495		138.006		83.592		62.834		35.878		15.306		12.054		7.306		8.175		18.976		32.916

		upper boundary		143.607		230.053		189.887		130.935		127.528		68.662		31.867		18.272		11.813		16.919		63.974		106.549

				mean				st.dev				skewness																												Модел на Лин (Case 2) запазване на линейността, единична схема																				Модел на Лин (Case 2) запазване на средно/средноквадратично, единична схема

		APCh		8.516		AVESTD.		23.766		AVESKEWNESS		7.348

		AVEMEAN		0.652		AVESTD.		4.878		AVESKEWNESS		-8.958

		AVEMEAN		2.702		AVESTD.		4.063		AVESKEWNESS		-27.666

		AVEMEAN		5.693		AVESTD.		12.698		AVESKEWNESS		-21.578

		RMS		13.661		RMSSTD		31.977		RMSSKEWNESS		1.347

		RMSMEAN		14.592		RMSSTD		36.842		RMSSKEWNESS		1.3

		RMSMEAN		5.243		RMSSTD		22.462		RMSSKEWNESS		1.545

		RMSMEAN		16.524		RMSSTD		43.282		RMSSKEWNESS		1.454

				mean				st.dev				skewness

		APCh, %		0.652		8.516		4.063		23.766		-27.666		7.348

		RMS		5.243		16.524		22.462		43.282		1.3		1.545

				Камчия при Гроздево - Генериране

		year		original		sum		run2		run3		run4		generated		min		max		original		lower boundary		upper boundary

		1992		1137.1		521.28		497.322		363.392		486.495		467.12		363.39		521.28		1137.11		363.39		521.28

		1993		1600.0		937.79		616.36		698.319		688.653		735.28		616.36		937.79		1600		616.36		937.79

		1994		583.2		824.94		631.094		733.927		666.584		714.14		631.09		824.94		583.203		631.09		824.94

		1995		776.1		1207.95		1236.659		1353.246		1005.907		1200.94		1005.91		1353.25		776.096		1005.91		1353.25

		1996		776.7		1383.26		938.212		980.78		581.708		970.99		581.71		1383.26		776.74		581.71		1383.26

		1997		150.0		740.02		877.854		829.566		610.943		764.60		610.94		877.85		150		610.94		877.85

		1998		1684.5		495.1		651.42		499.889		690.943		584.34		495.10		690.94		1684.48		495.10		690.94

		1999		779.7		1284.12		1440.196		1242.087		680.527		1161.73		680.53		1440.20		779.692		680.53		1440.20

		2000		1421.1		1044.78		1068.806		1141.577		682.739		984.48		682.74		1141.58		1421.07325		682.74		1141.58

		2001		1226.9		1144.2		1086.435		969.563		621.097		955.32		621.10		1144.20		1226.89575		621.10		1144.20

		2002		709.2		583.53		432.321		559.806		743.009		579.67		432.32		743.01		709.242		432.32		743.01

		2003		515.2		1174.44		1616.174		1301.599		1074.071		1291.57		1074.07		1616.17		515.17		1074.07		1616.17

		2004		400.0		400.64		562.728		490.507		631.726		521.40		400.64		631.73		400		400.64		631.73

		2005		1700.0		903.9		770.863		879.044		707.212		815.25		707.21		903.90		1700		707.21		903.90

		2006		728.7		555.75		747.551		773.923		730.136		701.84		555.75		773.92		728.674		555.75		773.92

		2007		1337.4		781.84		852.784		1125.801		998.958		939.85		781.84		1125.80		1337.376		781.84		1125.80

		2008		913.7		675.7		745.726		685.897		668.665		694.00		668.67		745.73		913.728		668.67		745.73

		2009		922.4		789.34		702.838		765.341		662.974		730.12		662.97		789.34		922.376		662.97		789.34

		2010		572.2		1456.84		1085.091		2230.008		897.557		1417.37		897.56		2230.01		572.246		897.56		2230.01

		2011		1255.1		1413.85		1383.325		1614.72		750.116		1290.50		750.12		1614.72		1255.057		750.12		1614.72

		2012		572.2		710.2		956.357		853.635		1052.913		893.28		710.20		1052.91		572.246		710.20		1052.91

		2013		1055.2		372.5		463.127		503.215		532.672		467.88		372.50		532.67		1055.172		372.50		532.67

		2014		1255.1		1169.67		1305.901		1075.706		854.243		1101.38		854.24		1305.90		1255.057		854.24		1305.90

		2015		516.2		291.53		280.294		277.704		350.379		299.98		277.70		350.38		516.188		277.70		350.38

		2016		443.1		542.1		568.317		387.125		287.281		446.21		287.28		568.32		443.087		287.28		568.32

		2017		200.0		422.06		421.145		430.591		451.149		431.24		421.15		451.15		200		421.15		451.15

		2018		915.0		684.55		723.121		716.354		587.523		677.89		587.52		723.12		914.987		587.52		723.12

		2019		246.1		273.93		299.66		307.79		311.974		298.34		273.93		311.97		246.052		273.93		311.97

		2020		357.2		361.47		371.742		324.318		368.667		356.55		324.32		371.74		357.227		324.32		371.74

		2021		726.0		701.75		640.078		929.88		730.279		750.50		640.08		929.88		725.961		640.08		929.88

																		mean		849.17

																		max		1700.00		1074.07		2230.01

																		min		150.00		273.93		311.97

				I		II		III		IV		V		VI		VII		VIII		IX		X		XI		XII

		MEAN		78.333		151.424		138.573		144.946		91.624		74.603		29.894		18.049		11.756		14.958		31.134		49.549

		MEAN		78.837		118.037		149.588		130.744		94.744		56.913		27.713		20.367		15.014		16.709		32.073		58.38

		MEAN		64.546		101.803		127.497		101.268		86.213		45.769		23.336		15.845		12.266		13.299		25.159		53.236

		MEAN		67.692		105.046		124.369		96.861		73.551		43.444		22.283		15.982		13.615		13.04		23.353		49.822

		original - mean		80.981		129.443		149.225		113.453		95.905		55.726		25.57		18.632		15.699		16.834		32.713		60.787

		generated		72.352		119.0775		135.00675		118.45475		86.533		55.18225		25.8065		17.56075		13.16275		14.5015		27.92975		52.74675

		lower boundary		64.546		101.803		124.369		96.861		73.551		43.444		22.283		15.845		11.756		13.04		23.353		49.549

		upper boundary		78.837		151.424		175		144.946		94.744		74.603		29.894		20.367		15.014		16.709		32.073		58.38

		STD.		86.767		188.168		115.226		162.903		79.927		80.896		19.72		10.89		7.179		9.904		44.183		40.506

		STD.		36.497		50.635		80.378		47.66		47.445		22.35		8.57		5.875		3.956		6.301		20.529		32.948

		STD.		66.756		89.87		117.353		130.002		100.426		72.64		21.447		15.153		10.741		21.803		25.61		44.411

		STD.		58.426		53.148		57.458		43.558		39.457		29.986		10.611		7.636		7.469		7.242		15.103		22.321

		original - st.dev,		66.411		115.995		117.438		86.289		83.092		56.21		17.7		13.209		17.769		19.943		45.656		56.354

		generated		62.1115		95.45525		92.60375		96.03075		66.81375		51.468		15.087		9.8885		7.33625		11.3125		26.35625		35.0465

		lower boundary		36.497		50.635		57.458		43.558		39.457		22.35		8.57		5.875		3.956		6.301		15.103		22.321

		upper boundary		86.767		130		117.353		110		105		80.896		21.447		15.153		10.741		21.803		44.183		44.411

				mean				st.dev				skewness

		APCh		-18.453		AVESTD.		-49.765		AVESKEWNESS		-43.905

		AVEMEAN		1.496		AVESTD.		6.038		AVESKEWNESS		-8.998

		AVEMEAN		-16.416		AVESTD.		-52.556		AVESKEWNESS		-55.621

		AVEMEAN		0.967		AVESTD.		1.603		AVESKEWNESS		-8.916

		RMS		14.606		RMSSTD		34.724		RMSSKEWNESS		1.547

		RMSMEAN		12.906		RMSSTD		31.811		RMSSKEWNESS		1.563

		RMSMEAN		6.13		RMSSTD		17.746		RMSSKEWNESS		1.074

		RMSMEAN		13.345		RMSSTD		32.395		RMSSKEWNESS		1.579

				mean				st.dev				skewness

		APCh, %		-18.453		1.496		-52.556		6.038		-55.621		-8.916

		RMS		6.13		14.606		17.746		34.724		1.074		1.579
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