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ABSTRACT 

Detection of changes over the short term and long term for a series of hydrological variables is an important and critical issue 

for sustainable future, which has shown much interest in the research community. Estimation of the reliable flow in a river is essential 

for the development of water resources projects. Moreover, these flows during the non-monsoon periods are critical for any water 

resources utilization purpose. In the present study an attempt has been made on investigation on the dependable flows at Somanpally 

gauging site of Godavari River at different reliability levels. 30 years runoff data is used and the analysis has been carried out for the 

three periods (1981-82 to 2010-11, 1981-1991, 1991-2001, and 2001-2011) separately. In order to fit for the different types of demands, 

the flow at different reliabilities i.e., 50%, 75%, 90% were computed. Based on the result analysis it is observed that for all the three 

reliability cases the maximum flow is in the month of June and the minimum flow in the month of February. The stream flow is 

computed taking 5 daily, 10 daily and 1 month interval for three different scenarios and it is found that the performance of analysis will 

depend on the available data. Therefore, it is better to take lesser intervals. Hence, lesser the interval more accurate will be result. 
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INTRODUCTION 

Stream flow, which is known as integrated process of atmospheric and topographic processes, is of prime importance to water 

resources planning. In a wide spectrum of engineering applications, it is critical to have reliable long-term or short term dependable 

flows. Estimation of reliable flow during the non- monsoon periods is very important for the establishment of water resources utilization 

projects.  In the last few decades several researchers have been proposed different methods for the estimation/computation and analysis 

of stream flow or estimation of reliable flows at river section during different time periods. Computation the flow in rivers has a 

significant economic impact, as this can help in agricultural water management impact and in providing protection from water shortages 

and reduction in possible flood damage. The objective of frequency analysis of hydrologic data is to make sense of the magnitude of 

extreme events and their frequency of occurrence through the use of science of probability.” Major research on frequency analysis in 

the area of hydrology is based on the assumptions that the hydrologic data analyzed are to be Independent and Identically Distributed 

(IID). Estimation of the water resources potential of the river is very important in the view of its proper utilization in a sustainable 

manner. In the present research an attempt has been made on investigation on the Dependable Flows at Somanpally site of Godavari 

River. Computation of the dependable flows has been carried out with the Gumble’s method during different time periods i.e. 1981-82 

to 2010-2011, 1981-91, 1991-2001 and 2001-2011) separately.  Analysis has been carried out on drought severity using 20 to 42 years 

data (1960–2001) for Betwa River system situated in the Bundelkhand region in central India. However, in general, changes in 

streamflow have the potential to alter both aquatic (instream) and riparian (streamside) ecosystems. Changes in streamflow also 

influence patterns of erosion, transport and deposition of alluvial sediments and thus can alter channel and floodplain characteristics, 

including fish and vegetation habitat. 

STUDY AREA AND SITE DESCRIPTION 

Godavari is the largest river of all peninsular rivers in India. It has a total drainage area of 312,812 square km of which 48.6% 

lies in Maharashtra, 23.8% in Andhra Pradesh (AP), 18.7% in Chattisgarh, 5.5% in Orissa, 2% in Madhya Pradesh (MP) and 1.4% in 

Karnataka N. Sasidhar. Principal tributaries of Godavari are Pranhita, Indravati and Sabari. All these tributaries drain water from high 

rainfall areas (i.e. more than 100 cm annual rain fall) except the main river Godavari. These tributaries contribute 80% flow of the total 

river. The average yearly water flow in Godavari is nearly110 billion cubic meters. Pranhita drains Vidarbha region and joins the main 

river near Kaleswaram temple town in AP at 95meters Mean Sea Level (m MSL). Location map of the study area is shown in figure. 1. 

The various geographical features of the five gauging stations have been listed in the Table.1. 

Figure.1.Location map of the study area 

 

TABLE.1 DETAILS OF FEATURES OF DIFFERENT GAUGING SITES 

Name of the site Name of local River Tributary Independent River Latitude Longitude 

Somanpally Maner Godavari Godavari 18° 38‛ 30” 79° 49‛ 35” 
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MATERIALS AND METHODOLOGY 

Material: The daily streamflow data at Selected, gauging site of Godavari basin for the period 1981 – 2011 were collected from Central 

Water Commission (CWC), Godavari and Krishna Basin Organization, Hyderabad, Andhra Pradesh. Daily maximum and minimum 

stream flow data at the gauging sites for the period of 30 years i.e. 1981-2011 were used in the probability analysis. The location of 

gauging sites is shown in Figure.1 and a brief description of the gauging sites is presented in Table 1. 

Methodology: In the present study the hydrologic year is therefore considered as 12 calendar months between June of one calendar 

year and thirty first May of the next one. The availability of water shows considerable variation within this hydrologic year. It is therefore 

necessary to divide a year into a convenient number of smaller intervals within each of which it is reasonable to assume that the 

availability of water is more or less uniform and at the same time the number of intervals are not too unwieldy. In the present study 10-

Daily and 5-Daily and 1 month intervals are attempted. Each of the 12 Months in a year is divided into the above mentioned intervals.  

Year and Intervals within it: The main reason behind this multiple criterion is to compare results and suggest the better one. In the 5-

Daily interval, each month is divided into 6 parts. From 1to5th as one part, 6th to 10th as second part,11th -15th third, 16th -20th fourth, 

21st -25th the fifth one and remaining days of a month as the 6th part. In case of 10-Daily interval, each month is divided into 3 parts. 

From day 1to10th as one part, 11th to 20th as second part and remaining days of a month as the 3rd part. Finally in case of 1 month 

interval, a single month is taken as one interval. 

DATA ANALYSIS 

Using the 30 years of data three different levels of reliability (50%, 75%, and 90%) have been computed and heir results are 

compared. In other words, what will be discharge (5-Daily, 10-Daily &1-month interval), which will be equaled or exceeded for these 

three levels of probabilities are computed.  

The stream flow data taken at selected gauging stations are collected by the Central Water Commission (CWC), Godavari and 

Krishna Basin Organization, Hyderabad, Andhra Pradesh. The data are available from 1981-82 to 2010-11. The computed monthly 

flow data (of randomly selected months) is presented in the Table1. Some drastic changes in the flow pattern in the river during monsoon 

and non-monsoon period have been noticed. In order to analyze this change, three different scenarios were considered. The first is 

considering all the available data from 1981-82 to 2010-11 ignoring the new development. Second, only considering the data i.e., 1981-

82 to 1990-91, 1991-92 to 2000-01, 2001-02 to 2010-11, (both of which seems to be less useful) this represents the real situation. 

RESULTS AND DISCUSSIONS 

As stated earlier, the major focus of the present study is to investigate the dependable flows available in the selected gauging 

site of Godavari basin. As stated in earlier section, the data are analyzed for three different intervals, one the 5-Daily interval, another 

10-Daily interval and the last 1-Month interval at the three levels of reliability (50%, 75% & 90%) under three different scenarios of 

data consideration. The tables includes the results obtained considering the total data (1981-82 to 2010-11), and different years i.e. 

1981-82 to 1990-91, 1991-92 to 2000-01 and 2001-02 to 2010-11. From the tables it is observed that there is a vast difference in the 

dependable flows in three different scenarios. The differences between the high peak and low peak are shown in the following figures. 

It is noticed that during monsoon season runoff is high due to heavy rainfall which leads to high peak and low peak in dry season. It is 

observed that the sream flow shows similar pattern for the last three decades. Based on the comparison of results it is noticed that the 

reliability at 75% and 90% decrease in the rainy season and increases in the dry season. 

 

  
Figure.2.Somanpally Yearly mean discharge 

 

By comparing the results obtained from 5-Daily, 10-Daily and monthly interval, it is observed that the dependable flow 

obtained at each level of reliability in monthly interval are slightly more than that in 10-day interval and that of the 10-Daily is higher 

than 5-Daily discharges and in fact it should be, because as discussed in the previous section, taking the average of monthly rainfall 

data is never as good as that of 10-Days and 5-Days. It is also noted that the performance of model/analysis will depend on the available 

data. Hence, it’s better to take lesser intervals, but may become worse as number of intervals increases. Therefore, lesser the interval 

more accurate will be result. 

SUMMARY AND CONCLUSIONS 

Stream flow statistics are a critical component of many hydrologic investigations. Low-flow statistics are used to determine 

the quantity of water that can be withdrawn from a stream. Moreover, during periods of drought, stream flow can be influenced by 

springs or mining discharges, which prevents an accurate computation of flow from regional regression equations. Thirty years of 

valuable stream flow data have been collected from CWC. Results from the comparison between 50%, 75% and 90% dependable flows 

are determined.  
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The results, showed no significant differences between the three different intervals and showed similar trend in 5 daily stream 

flows. The 7 daily and 1 month interval results reveals that the accuracy of the stream flow are reduced when compared to 5 daily stream 

flow due to higher the interval and lesser will be the accuracy. For further detailed investigation trend analysis are need to be performed 

on annual and seasonal stream flow statistics for peak daily, 5 days, 7 daily, 10 daily and 1 monthly low flows. 
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