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Abstract - Watersheds provide many resources (goods and services) that are important for human survival (such as 

agriculture, forestry, plantations, animal husbandry, industry and others) because watersheds are the choice to bring closer 

access to these resources. Along with population growth followed by increased space requirements, it will have negative 

implications for watershed sustainability. One of the indicators to assess the quality of the watershed is the water discharge. 

The study aims to monitor water discharge in order to provide data that has not been provided by previous researchers in the 

Konaweha Watershed, Konawe Regency, Southeast Sulawesi Province, Indonesia. Research data were obtained from 

secondary sources and field visits (primary) to ensure field conditions and secondary data confirmation. Using data for the 

2014-2021 period. The analysis results show that during this period, there was a decrease in discharge; an extreme decrease 

occurred in 2017 and 2021. 
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1. Introduction 
Population growth has implications for using space to 

target protected areas as water catchment areas, namely 

watersheds. Some researchers say that watersheds provide 

many essential resources (goods and services) for human 

survival (such as agriculture, forestry, plantations, animal 

husbandry, industry, and others) because watersheds are the 

choice to get closer to accessing these resources [1–4]. 

 

Watersheds as a limited resource, if used excessively, 

will cause a problem of decreasing the quantity (volume) of 

water discharge as a source of irrigation. Several researchers 

report that the watershed is currently under pressure and 

uncertainty [5], all of which lead to reduced availability of 

discharge [7-10]. Pressure on the watershed as a provider of 

water discharge (for irrigation) will continue to occur if there 

are no efforts to protect and control specific changes in 

decreasing forest area [11-17]. This indicates that watershed 

protection is important in order to maintain food availability 

because food productivity is primarily determined by water 

availability (irrigation) [18, 19]. 

 

The same phenomenon occurs in the Konaweha 

watershed in Southeast Sulawesi Province, Indonesia. 

Summarized several studies, it was found that changes in 

land cover that occurred in the Konaweha watershed have 

indicated changes in hydrological conditions, which were 

marked by a decrease in discharge. Andono [20] reported 

that the water discharge in the Konaweha watershed between 

2000-2010 decreased by around 82 m3/s, and 40% of 

rainwater turned into surface runoff.  

 

Indications of a decrease in the water discharge of the 

Konawe watershed can be seen from the increase in the flow 

coefficient increasing from 31.40% to 36.30%, resulting in 

an increase in the maximum discharge (Qmax) from 246 

m3/s to 252 82 m3/s and the minimum discharge (Qmin) 

from 40 82 m3/s to 36 82 m3/s [21]. Then, the study of Baco 

[22] showed that the flow coefficient was from 28.50% to 

45.50%. 

 

Pressure on the watershed due to population growth 

continues to occur; in fact, several studies have found 

implications for changes in land cover [23] and decreased 

water discharge. On this basis, it is necessary to present the 

latest data to monitor water discharge in the Konaweha 

watershed. Until now, there have been no recent studies, 

especially the 2014 to 2021 timeframe in Konaweha. On this 

basis (state of the art), this study analyzes the development of 

river water discharge in the Konaweha watershed so that 

there is a pattern of change, whether it has decreased or is 

relatively stable. 
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2. Materials and Methods 
This research will be carried out in Konawe Regency, 

Southeast Sulawesi Province. The reason is that the source of 

agricultural irrigation in Konawe Regency comes from the 

Konaweha Watershed, so it is necessary to present the latest 

data for future planning purposes. 

 

This research uses a quantitative approach. Research 

data were obtained from secondary sources and field visits 

(primary) to ensure field conditions and confirmation of 

secondary data. Secondary data for water discharge were 

obtained from the Southeast Sulawesi River Basin IV Office, 

as well as the Southeast Sulawesi Watershed and Protected 

Forest Management Agency (BPDASHIL). The data it needs 

is time series or path data between 2014-2021. Data with this 

time span is needed as a basis for the strength of the 

interpretation of the results of the analysis so that it is more 

logical so that the results of this study are worthy of being 

used as the basis or basis for parties who need them for the 

benefit of special development planning related to the 

management and conservation of water resources and land in 

the Konaweha Watershed. 

 

The average discharge is carried out using the arithmetic 

mean approach with the equation [24]: 

Q average = Q1 + Q2 + Q3 + … Qn / n         (1) 

Q-average: monthly average discharge in a given month 

Q1, Q2,…Qn is the monthly average discharge in the 1st, 

2nd, and nth years. 

 

n = number of years of observation (data). 

3. Results and Discussion 
The flow rate data used is the result of daily 

observations and recordings using weekly Automatic Planes 

throughout 2014-2021 on the Konaweha River with 

observation points on the flow of the Konaweha River in 

Asolu. The results of measuring the flow rate of the 

Konaweha watershed are presented in Table 1. 

Table 1. Average River Flow for Irrigation Sources in the Konaweha Watershed in 2014-2021 

Year 
Daily/Monthly Water Debit (m3/S) 

Average 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2014 116 76,55 126,60 193 170,60 458 145,60 96,53 42,54 22,86 21,16 66,76 128,02 

2015 29,61 116,60 114,80 160,40 182,30 240 75,51 48,61 24,68 38,04 30,55 49,65 92,56 

2016 28,85 79,80 172 199,60 95,34 144,60 110,10 82,46 68,17 61,32 54,46 42,95 94,97 

2017 - - - - 93,01 191,80 92,36 41,76 23,50 51,68 124,70 79,22 87,25 

2018 72,02 42,02 66,03 38,66 141,10 275 317,30 83,82 56,77 38,41 48,71 - 107,26 

2019 52,08 110,40 56,28 108,70 76,89 565 102,20 57,33 49,37 38,31 36,31 51,24 108,68 

2020 67,52 130,40 138 161 103,70 209,50 478 59,50 62,67 28,99 8,81 3,213 121 

2021 74,29 40,52 60,11 38,45 59,19 37,48 129,50 142,50 229,10 93,83 164,60 116,70 98,86 

   Source: Center for Hydrology, Center for Research and Development of Water Resources, Center for River Region IV Southeast 

Sulawesi, Ministry of PUPR (2022). 

 
Fig. 1 Water discharge hydrograph (Asolu River) konaweha watershed, 

2014 

Table 1 above shows that the annual average discharge 

of the Konaweha watershed during observations shows a 

decreasing trend. The flow rate in 2014 was 128.02 m3/s; in 

2021, it decreased to 98.86 m3/s. An extreme decrease in 

debit occurred in 2017. The highest monthly debit in 2014 

occurred from March to July. Among these periods, the 

highest discharge occurred in June, namely 458 m3/s. The 

lowest discharge occurred in October (22.86 m3/s) and 

November (21.16 m3/s). As seen from the daily discharge in 

November, the lowest was 9.23 m3/s, and the highest was 

48.60 m3/s. The highest discharge in June was 707.50 m3/s, 

and the lowest occurred at the end of the month, namely 

182.50 m3/s. River water discharge in the Konaweha 

watershed in 2014 by day and month in full is presented in 

the hydrograph in Figure 1. 

 

The highest monthly water discharge in 2015 occurred 

between February and June. Likewise, in 2014, the water 

discharge in June was the highest among other months, 

namely 240 m3/s. The lowest monthly discharge in 2015 

occurred in September, 24.68 m3/s, and in January, 29.61 

m3/s. The highest daily debits in June occurred on the 

eleventh and twelfth days (11th and 12th), namely 576.40 

m3/s and 396.20 m3/s. The highest discharge occurred in 

September at the beginning of the month between 32.55-

34.05 m3/s, while the lowest occurred at the end of the 

month, namely 15.87 m3/s. The hydrograph of the Asolu 

River water discharge in the Konaweha watershed in 2015 in 

days and months is shown in Figure 2. 
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Fig. 2 Water discharge hydrograph (Asolu River) konaweha watershed, 

2015 

 

The highest monthly debits 2016 occurred in March, 

April, June, and July. The peak occurred in April, namely 

199.60 m3/s. The lowest discharge occurred in October until 

the peak in January, namely 28.85 m3/s. The highest daily 

discharge occurred at the beginning of April (1st), namely 

696.90 m3/s and the lowest daily discharge occurred in mid-

April (16th), namely 9.00 m3/s. The hydrograph of the Asolu 

River water discharge in the Konaweha watershed in 2016 in 

days and months is shown in Figure 3. 

 
Fig 3. Water discharge hydrograph (Asolu River) konaweha watershed, 

2016 

 

Observation of discharge in 2017 was only carried out in 

May-December. During this period, it is known that the 

highest monthly debit data occurred in June, which was 

191.80 m3/s, as happened in 2014 and 2015. The lowest 

monthly discharge occurred in September and peaked at the 

month's end, namely 16.89 m3/s. The highest daily discharge 

in June occurred at the beginning of the month (363.50 m3/s), 

and the lowest occurred in the middle of the month (19th), 

namely 68.45 m3/s. The development of debit data for 2017 

is presented in Figure 4. 

 

The water discharge (average) of the Asolu River DAS 

Konaweha in 2018 was 107.90 m3/s. This amount has 

increased compared to the debits in 2015, 2016, and 2017. 

The highest monthly discharge (>100 m3/s) occurred in May 

and June; the peak was in July, namely 317.30 m3/s. The 

lowest discharge occurred in November, and the lowest peak 

occurred in October, namely 38.41 m3/s. The highest daily 

discharge (July) reached 918.30 m3/s, and the lowest daily 

discharge was 108.60 m3/s. The highest daily discharge in 

October (lowest monthly discharge) occurred in the middle 

of the month (14th), namely 44.44 m3/s, while the lowest 

daily discharge occurred at the end of the month, namely 

33.38 m3/s (daily and monthly debit data attached). 

Hydrographs of daily and monthly discharge during 2018 are 

shown in Figure 5. 

 
Fig. 4 Water discharge hydrograph (Asolu River) konaweha watershed, 

2017 
 

 
Fig. 5 Water discharge hydrograph (Asolu River) konaweha watershed, 

2018 
 

The total (average) discharge in 2019 was 108.68 m3/s, 

higher than in 2018-2015 but still lower than the average 

discharge in 2014. The highest monthly discharge in 2019 

occurred in June, namely 565 m3/s. The same thing was also 

found in the 2017, 2015, and 2014 observation periods. 

Furthermore, the lowest monthly discharge occurred in 

November, namely 36.31 m3/s (daily and monthly discharge 

data for 2019 are attached). Judging from the highest daily 

discharge, it occurred in the middle of June, namely 908.80 

m3/s, while the lowest daily discharge occurred towards the 

end of November (26th), namely 26.96 m3/s. The 

development of river water discharge during 2019 is shown 

in Figure 6. 
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Fig. 6 Water discharge hydrograph (Asolu River) konaweha watershed, 

2019 

 

The average discharge of the Asolu River, Konawe 

watershed in 2020 was 121 m3/s. This amount is higher than 

the discharges from 2019 to 2015 but still lower than the 

discharges in 2014. The highest discharges (>100 m3/s) 

occurred in February, March, April, May, June, and July. 

During this period, the highest discharge occurred in July, 

namely 478 m3/s. This fact also occurred in 2018, when the 

maximum discharge occurred in July. The lowest monthly 

discharge occurred in November and December, respectively 

8.81 m3/s and 3.21 m3/s. This figure is the lowest among the 

minimum debits in other observation years. River water 

discharge data according to observation time during 2020 is 

shown in Figure 7. 

 
Fig. 7 Water discharge hydrograph (Asolu River) konaweha watershed, 

2020 

 

The highest daily discharge in 2020 occurred in the 

middle of July (14th, 15th, and 16th), namely > 1,017 m3/s, 

and the highest during the observation period. Another fact 

was revealed that there were zero (0) daily debits occurring 

in November and December as the lowest from other 

observation periods (discharge data is attached). 

 

The debit in 2021 was 98.86 m3/s, a significant decrease 

compared to the discharge in the previous three years (2020, 

2019, and 2018). The highest monthly discharge in 2021 

differs from other observation years, namely in July, August, 

September, November, and December. During this period, 

the highest discharge occurred in September, namely 229.10 

m3/s. The lowest monthly debit occurred in June, namely 

37.48 m3/s.  

 

The highest daily discharge (September) occurred at the 

beginning of the month (6th), namely 472.90 m3/s, while the 

lowest daily discharge occurred at the end of June, namely 

25.33 m3/s (discharge data from observations attached). 

River water discharge for 2021, according to observation 

time, is presented in Figure 8. 

 

 
Fig. 8 Water discharge hydrograph (Asolu River) konaweha watershed, 

2021 

 

The above data (highest and lowest discharge) indicate 

quite extreme hydrological disturbance (highest and lowest 

discharge during observation). The disturbance indicates 

changes in land use and rainfall (the highest discharge) [25]. 

 

In general, between 2014 and 2021 shows, the dynamics 

of changes in discharge indicate that the Konaweha 

watershed is currently under pressure. When viewed from the 

amount of change in discharge, it can be said that it is still in 

a reasonable stage so that the function of water (discharge) as 

a processor is still functioning properly. This is based on the 

opinion of Asdak [25] that if the amount of average flow rate 

each year is not much different (during the observation 

period), this indicates that the DAS as a processor is 

functioning well, or in other words, the characteristics of the 

DAS or the health of the DAS are still maintained. 

 

4. Conclusion 
Several things differentiate the 2021 debit observation 

from the previous year. First, the highest discharge occurs in 

September, which in other observation years generally occurs 

in the middle of the year, meaning that this is the first time 

this has occurred during the observation period from 2014-

2021. Second, the high debit data in November and 

December only occurred in 2017 observations. Third, in the 

previous year (2020), in December, it was found that there 

was a zero (0) daily discharge, while in 2021, the discharge 
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was relatively stable. Third, the lowest debit observation in 

2021 occurred in June; in the previous year, it actually 

showed a different (highest). The amount of discharge in the 

2014-2021 period has indeed decreased; it is just not that 

significant or provides a far enough differentiator. In 2015, 

2016, and 2017 experienced a significant decrease, but then 

in 2018, 2019, and 2020 showed an increase comparable to 

2015-2017 and decreased again in 2021. The dynamics of 

changes in discharge are still at a reasonable stage so that the 

function of water (discharge) as processor still works fine. 
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