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Abstract—The research aims to analyze the performance of the regional economy and the food crop sector amid pressures from changes  

in land cover and fluctuations in water discharge in the Konaweha Watershed, Southeast Sulawesi Province, Indonesia. The research data 

use secondary and primary data (land cover change survey). The database uses annual data (time series) between 2014-2021. Specifically, 

data on changes in land cover and water discharge in 2021 are compared with primary data (surveys). Regional economic data (GRDP) 

and food crops use secondary data. The results of the analysis show that the Konaweha Watershed during 2014-2021 experienced changes 

in land cover with a pattern of decreasing vegetation area and increasing built-up area. Water discharge decreased significantly with 

extreme decreases starting to occur in 2015, 2016, and 2017, and then starting to show a decrease in 2021. Watershed pressure which is 

marked by changes in land cover and decreased discharge in turn has an impact on regional economic performance, especially for food 

crops, horticulture, and plantations. It was found that changes in watershed land cover had significant implications for water discharge 

(decrease) so it had a negative impact on food availability (food crop commodities, horticultural commodities, and plantation crop 

commodities, respectively). If the pressure on watershed resources continues, it will have broad consequences (not only on the aspects 

studied in this study) that are difficult to predict. These results indicate that there is a need for immediate efforts to control this phenomenon 

in order to ensure food availability in the future. 

 

Index Terms— Land Cover, Water Discharge, Regional Economy. 

 

 

I. INTRODUCTION 

Indonesia's agricultural resources are very abundant and 

contribute greatly to meeting world food needs. For example, 

rice production ranks third after China and India. Then local 

corn production dominates Asian production, and soybean is 

ranked sixth in the world. Apart from estate crops, palm oil 

(CPO), rubber, cocoa, pepper, and coffee also occupy the first 

to third positions in the world. All of this shows the 

comparative advantage of Indonesia's agricultural 

commodities. With this potential, the agricultural sector is one 

of the mainstay sectors of the national economy (GDP) [1]. 

Indonesia's food security in 2019 Indonesia is ranked 62nd 

with a score of 62.6. This position has increased compared to 

the position in 2017 with a score of 53.2 and in 2015 with a 

score of 50.7 while placing Indonesia in the 74th position 

globally [2]. The challenge is the availability of irrigation 

water. The only resource that controls the availability and 

fulfillment of water in general is the Watershed (DAS). States 

that the watershed as a source of irrigation is in uncertainty, 

especially climate (rain), this is indicated by the early rainy 

season the ability of irrigation to lose 30% of the seed, and is 

projected to have an impact on reducing rice productivity 

(Case in Cambodia) [3]. It is a fact in Indonesia that the 

availability of water resources is 66% for irrigation purposes, 

17% for households, around 10% for industrial activities, and 

7% for urban activities. 

The next fact is that the availability of water to supply 

agricultural irrigation is not evenly distributed throughout 

Indonesia. This can be seen from the fact that some areas have 

sufficient water supply and even have a surplus of water 

supply and in other cases they experience a deficit or not 

enough to supply agricultural irrigation. Farida et al [4] in his 

study stated that the condition of Indonesia's water resources 

in sufficient quantity but not evenly distributed resulted in 

water deficits in several places, especially Java Island. [5] 

state that nationally, the resilience (supply) of irrigation water 

is generally in moderate conditions, some are good and some 

are very bad. This good condition is because the ratio of water 

availability is greater than water demand. This is in line with 

the results of a study by [6] that the amount of available water 

in Batang Selo, Padang Ganting District, Tanah Datar 

Regency is large enough so that it can supply all agricultural 

land in all growing seasons. 

Cases in Southeast Sulawesi and specifically in Konawe 

Regency were disclosed by Baco [7].  His study concluded 

that the availability of water in the Roraya Watershed, 

Southeast Sulawesi Province in general (86.6%) is for 

irrigation needs, so that every year there is a water deficit of 

2,897 m3/day of the total water demand for irrigation, 

domestic, non-domestic and industrial. The phenomenon of 

insufficient availability of irrigation water for agricultural 

needs cannot be separated from changes in land cover itself. 

As a result of the lack of availability of irrigation water, which 

triggers the conversion of agricultural land to other uses, there 

has been a decrease in the area of agricultural land, especially 

paddy fields, as happened in 2013 to 2018. Several studies 

state that the availability of irrigation water cannot be 

separated from changes in land cover and changes in land use 

[8]; [9]; [10]. 

Along with an increase in population followed by meeting 

the needs of the consequences of physical changes in the 

watershed. The most common change in forest land cover 

occurs with a pattern of decreasing area, and non-forest 
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expansion [11]; and [12]. The same thing also happened to 

several other watersheds both in the surrounding area, 

nationally and even in several other countries (such as Asia 

and Asean). [13]; and [14] in their study that significant 

changes in watershed land cover began to occur in the 1990s. 

Continued Zhai in his study stated that the pressure on 

watersheds is not only on changes in land cover, but on land 

ownership conflicts. Changes in watershed land cover for 

non-forest areas are dominated by built-up land, reaching 

93% by [15], [16], [17], and [18]. Changes in watershed land 

cover cannot be separated from its function because it 

produces goods and services, especially the quantity, quality 

and continuity of water (water yield) [19]. It is urgent to 

answer this, because watersheds are important because almost 

all human activities depend on agriculture and watersheds. 

The Konaweha watershed has been under pressure for a 

long time. Study in [20], [21]; [22]; and [23] stated that 

changes in  forest land use to non-forest in the Konaweha 

watershed (upstream) have affected water availability in the 

Konaweha watershed such as a decrease in the maximum and 

minimum discharge of the Konaweha River which ultimately 

affects water availability, especially the monthly distribution 

which uneven. If the phenomenon of land cover change 

continues to occur, it will have an impact on the performance 

of the food crops themselves. 

Finally it was found that food crops in Konawe Regency 

have an important role in the regional economy. Input from 

this sector is influenced by the availability (discharge) of 

irrigation water and irrigation itself is correlated with land 

cover. This then becomes an opportunity for a study to be 

carried out to reveal the dynamics of the three namely the 

dynamics of land cover, availability of irrigation water 

(discharge), and the performance of the food crop sub-sector 

and regional economy in general in Konawe Regency.  

II. MATERIALS AND METHODS 

The research takes studies in the Konaweha Watershed to 

represent the dynamics of land cover changes in the watershed 

as a water catchment area, water discharge (sourced from the 

watershed) and the relationship with the regional economy 

and the role (contribution) of the food crop sector in Konawe 

Regency. The area of the Konaweha watershed is around 

6,978.41 km2 or around 697,841 ha. This research includes 

quantitative research using a combination design between 

field surveys (ground checks) to obtain actual data and 

information in the field and secondary data collection. This 

study uses panel data, namely grouping data from a certain 

time period (time series) and data on several objects observed 

in the field (cross section). Time series data in this study are 

land cover change data, availability of irrigation water, and 

food crop performance data for the 2014-2021 period. Cross 

section data is data related to the 2021 land cover change data 

as a cross section of the secondary data obtained. 

Monitoring of land cover change in the Konaweha 

Watershed for 2014-2021 was analyzed using a spatial 

method using a geographic information system application, 

with the following stages: a) Classification of satellite 

imagery for monitoring land cover change. The classification 

uses Landsat ETM+ imagery for 2006, 2011, 2016 and 

Landsat imagery for 2021. This process is carried out using 

the OBIA (Object Based Image Analysis) classification 

method on SAGA software; and b) Accuracy Test, carried out 

from the results of matching the classification with the ground 

check results, using the confusion matrix method. The 

accuracy test that is calculated is overall accuracy, producer's 

accuracy, and user's accuracy. The overall accuracy threshold 

value is 85% [24], [11]; [25], [26]; [27]. 

The maximum discharge (peak flood, Qmax) will be 

obtained through calculations carried out at the mouth of the 

river from the DAS (or Sub-DAS) and is estimated based on 

the flow coefficient (c), rain intensity (i) which is the same 

length as the concentration time (Tc), and watershed area (A). 

Measurement of the minimum discharge (Qmin) can be 

carried out at the mouth of the watershed or sub-watershed in 

dry season conditions, when the river discharge is the 

smallest. The average flow rate (Qav) of a river is an 

important hydrological quantity as an indicator of the 

potential of a watershed in storing rainwater that falls into the 

aquifer to be released slowly in the form of springs or seeps. 

The Flow Variety Coefficient (KRA) often referred to as the 

River Regime Coefficient (KRS) is a watershed hydrological 

characteristic parameter obtained from the comparison 

between the maximum discharge (Qmax) and minimum 

discharge (Qmin) or often abbreviated as the Qmax/Qmin 

parameter [28]. The Annual Flow Coefficient is the ratio 

between the annual flow thickness (Q, mm) and the annual 

rainfall thickness (P, mm) in the watershed or it can be said 

how many percent of rainfall becomes runoff in the 

watershed. The thickness of the flow (Q) is obtained from the 

volume of discharge (Q, in units of m3) from the results of 

observing [28]. The water discharge for the provision of 

irrigation water from the Konaweha watershed is analyzed 

using an arithmetic average approach with commonly used 

equations such as [29], [30], [31], [32]. 

 

Q − average =
𝑄1+𝑄2+𝑄3+⋯..𝑄𝑛

𝑛
                 (1) 

The performance of the staple (superior) and non-staple 

(non-superior) food crop sub-sectors during the year of 

observation was analyzed using the Location Questient (LQ) 

technique. Quoted from [33] mathematically the LQ analysis 

is formulated in the equation: 

LQ= (V1
R / VR) / (V1

 / V)                     (2)   

Analyzing the performance (LQ) of each food crop 

commodity is: 

LQ= (pi/pt) / (Pi/Pt)                             (3) 

The results of LQ calculations can be known with the 

following provisions: 1) If LQ > 1, is the base/favorite; 2) If 

LQ < 1, it is non-basic; and 3) If LQ = 1, it is also categorized 

as non-basic because the business sector and/or the food crop 

sub-sector in the area is capable of sufficient for the entire 
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population, but the area is unable to export the food crop sub-

sector because the production of the food crop sub-sector 

limited [33]. 

III. RESULTS AND DISCUSSION 

A. Monitoring of Land Cover Changes in the Konaweha 

Watershed 

Analysis of changes in land cover is considered as one of 

the factors that influence water availability, especially for 

agricultural irrigation in a broad sense. Analysis of land cover 

change was carried out for 8 (eight) years divided into three 

observation periods, namely 2014, 2017 and 2021. Land 

cover change data was analyzed spatially with ArGis software 

from the latest landsat imagery data. The area of the 

Konaweha watershed is around 678.908,16 ha, distributed in 

13 land cover classes (complete details are presented in Table 

1, and Figures 1. The data shown in Table 1 above shows that 

the area of each land cover class in the Konaweha watershed 

in the 2014 - 2021 timeframe tends to change, both decreasing 

in area (vegetated) and increasing in area in the land cover 

class related to community activities. In fact, changes in the 

area of land cover occur in all land cover classes, except for 

water bodies (rivers). 

 

Table 1. Distribution of Konaweha Watershed land cover 

areas in 2014, 2017, and 2021 

Types of Land 

Cover 

Year 

2014 2017 2021 

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

Primary 

dryland forest 
65,984.68 9.72 62,428.26 9.20 58,802.47 8.66 

Secondary 

dryland forest 
368,609.89 54.29 366,314.22 53.96 364,116.17 53.63 

Mixed dryland 
agriculture 

92,784.30 13.67 98,862.17 14.56 104,221.60 15.35 

Plantation 9,050.83 1.33 9,665.51 1.42 10,059.78 1.48 

Secondary 

mangrove 
forest 

536.75 0.08 476.30 0.07 446.91 0.07 

Secondary 

swamp forest 
11,995.13 1.77 11,914.55 1.75 11,842.40 1.74 

Thicket 85,955.31 12.66 84,908.60 12.51 81,895.54 12.06 

Savanna/grassl
and 

12,824.81 1.89 11,842.10 1.74 11,371.55 1.67 

Ricefield 23,316.55 3.43 24,360.02 3.59 25,172.00 3.71 

Settlement 5,863.31 0.86 6,089.36 0.90 8,670.39 1.28 

Ponds 239.43 0.04 299.88 0.04 427.80 0.06 

Open land 58.74 0.01 58.74 0.01 193.12 0.03 

Water body 1,688.43 0.25 1,688.43 0.25 1,688.43 0.25 

Konaweha 

watershed area 
678,908.16 100 678,908.16 100 678,908.16 100 

 

Judging from the area of each class of land cover in 2014, 

the vegetated land of the Konaweha watershed is still very 

dominant, around 65.86% of the total area of the watershed. 

It consists of 54.29% secondary dryland forest, 9.72% 

primary dryland forest, 1.77% secondary swamp forest and 

0.08% mangrove forest. Meanwhile, the class of land cover 

used for human activities both for settlement and agricultural 

activities is around 5.68%. This area is obtained from 

plantations 1.33%, rice fields 3.43%, settlements 0.86%, 

ponds 0.04%, and open land 0.01%. 

In 2017 the distribution of land cover in the Konaweha 

Watershed was still dominated by the vegetated class, namely 

64.91% of the total watershed area (consisting of secondary 

dryland forest, primary dryland forest, secondary swamp 

forest and mangroves). The class of land cover used by the 

community is around 4.54% consisting of 3.59% rice fields, 

0.90% settlements, 0.04% ponds, and 0.01% open land. If you 

look closely, the area of land cover in 2017 shows changes in 

the area of land cover classes when compared to the area of 

land cover in 2014. This can be seen from the area of 

vegetated cover in 2014 to 2017, which decreased by around 

0.95% or around 5,993.12 ha. The decrease in the area of 

vegetated land cover was accompanied by an increase in the 

area of land utilized by community activities by rice fields, 

settlements, ponds and open land, namely 1.14% or around 

1,329.97 ha. The decrease in vegetated area (forest) between 

2014 and 2017 was also followed by an increase in land cover 

for mixed dryland farming types (0.90% or 6.007.87 ha) and 

plantations (0.09% or 614,68 ha).  

 
2014 

 
2017 
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2021 

Figure 1. Konaweha Watershed land cover in 2014, 2017, 

and 2021 

Data on changes in the land cover of the Konaweha 

Watershed between 2014 and 2017, the total change in land 

cover (increase and decrease in area) of around 2.73% was 

obtained. It consists of 1.73% which experienced a decrease 

in land cover area, and 1% land cover class which experienced 

an increase in area. This means that the rate of decline in the 

area of vegetated land cover in the Konaweha watershed 

between 2014 and 2017 was around 1.73%. This 1.73% value 

represents the rate of decline in forest area or even the rate of 

deforestation, because deforestation itself is defined as the 

loss (decrease) of a portion of forest area for the benefit of 

certain uses. 

The area of vegetated land cover in the Konaweha 

Watershed in 2021 is around 64.10% of the total area of the 

watershed, while the area covered by the community is around 

5.08%. When compared to the percentage of vegetated area in 

2017 it showed a decrease of around 0.80% or the equivalent 

of 5,925.38 ha. As a result of the decrease in the area of 

vegetated land cover, it has resulted in an increase in the area 

of other land cover classes, especially those related to 

utilization activities to support the lives of the surrounding 

community. The land cover class that experienced an increase 

in area for rice fields, settlements, ponds and open land was 

0.54% or around 3,655.31 ha. Another land cover class that 

has experienced an increase in area between 2017 and 2021 is 

mixed dryland agriculture (0.79% or 5,359.43 ha), and 

plantations (0.06% or 394.27 ha). 

The total area of land cover change in the Konaweha 

watershed in 2017 and 2021 is around 2.77%, slightly higher 

than the total change in 2014 to 2017 (2.73%). The change in 

land cover area between 2017 and 2021 looks almost 

balanced, where it has increased by around 1.39%, while the 

area has decreased by around 1.38%. The area of decreasing 

land cover in the Konaweha watershed can indirectly describe 

the rate of decrease in forest area or even a deforestation rate 

of 1.38%. 

Data on the distribution of vegetated (forested) area in the 

Konaweha watershed as the widest (dominant) between 2014 

(65.86%), 2017 (64.91%), and 2021 (64.10%) are consistent 

with Warwah research data (2014) that the area of forest land 

cover in the Konaweha watershed between 1991-2010 was 

dominated by forests of around 55.17% (the second largest 

was plantations 34.27%). Then it is in line with the results of 

the analysis of Andono [22] that between 2000-2010 the 

forest area was around 66.28%. 

The same thing is also shown in the trend of changes in 

land area which shows a decrease in forest area. Marwah [21] 

stated that the forest area in 1991 was around 66.60%, in 1999 

it was 55.30%, and in 2010 it was 43.60% of the total area of 

the Konaweha Watershed. This is supported by the study of 

Andono [22] where the forest area in 2000 was around 

68.21%, decreasing to 64.35% of the total area of the 

Konaweha Watershed. However, there are differences in the 

rate of decrease in area, in which this study decreased the area 

of forest land during 2014-2021 around 0.88%, much smaller 

than the rate of decrease in area by [21] which was 11.50%, 

even the area of decrease obtained [22] namely 3.86%. This 

fact indicates that the rate of change (decrease) in forest area 

in the Konaweha watershed in the 1991-2010 period was 

higher (extreme), while 2014-2021 tended to be slower.  

The same fact also occurs in the plantation land cover 

class which shows an increase in area. The results of the 

analysis showed that the increase in plantation area in the 

Konaweha watershed between 2014-2021 was around 1.00%, 

while study was around 8.00% [21], and even Andono study 

increased by around 10.14% [22]. The increase in land cover 

area for settlements was around 0.21%, which is also in line 

with the study which showed an increase in area of around 

0.35% % [21]. This result is also supported by the results of 

the analysis of [22] where in the 2000-2010 period there was 

an increase of around 2.45% of the total area of the Konaweha 

Watershed. Changes in land use in this study for paddy field 

cover classes (increased area (3.58%) are also in line with the 

study which showed an increase in area of around 0.47%.  

Study [22] showed the same thing where paddy fields 

increased by around 0.18%. This data informs that the 

increase in paddy field area in the Konaweha watershed 

between 1991-1999/2000 tends to be slow, five years later 

(2014) to 2021 the increase in paddy field area very 

significant up to four times. 

B. River Water Debit Monitoring in the Konaweha 

Watershed 

The analysis of the availability of irrigation water in the 

study refers to the flow rate data of the river in the Konaweha 

watershed which supplies irrigation water needs. The flow 

discharge data used is the result of daily observations 

throughout 2014-2021 on the Konaweha River with irrigation 

water intake points at Asolu. The results of measuring the 

discharge of water passing through the intake as a depiction 

of the water discharge of the Konaweha watershed are 
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presented in Figure 2. 

 
Figure 2. Average water discharge in the Konaweha Watershed 

in 2014 - 2021 

The information 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 discharge occurred in 2017. The discharge in 2021 was 98.86 

m3/s, experiencing a significant decrease compared to the debits 

in the previous three years (2020, 2019 and 2018). The above 

data (highest and lowest discharge) indicate quite extreme 

hydrological disturbance (highest and lowest discharge during 

observation). The disturbance is an indication of changes in land 

use and rainfall (the highest discharge) [34]. 

Then the change in annual water discharge as shown in 

Figure 2 is still at 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 (2010); and Arsyad (2006) [34] 

that if the amount of average flow rate each year is not much 

different (during the observation period) this indicates that the 

watershed as a processor is functioning well, or in other words 

the characteristics of the watershed or the health of the 

watershed are still maintained. 

From the discharge development data above, it can be said 

that the water discharge in the Konawe watershed shows a 

change in the quantity (decrease in the amount) of discharge. 

This occurs as an implication of changes in land cover as 

previously disclosed. This fact is in line with several expert 

opinions that the watershed and the mechanism of water flow 

(discharge) are very dependent on regional characteristics, 

namely changes in land use and rainfall (climate) [34]. This fact 

parallels and/or confirms the results of other studies such as [35], 

[36], [37]. At the nsame time confirming relevant research (in 

the Konaweha watershed) by [21]; and [22] stated that the 

decrease in the area of vegetated land (forest) in the Konaweha 

watershed is correlated (related) with hydrological conditions 

(increased surface runoff and maximum discharge when it 

rains).  

C. Performance of the Economic Main-Basic Sector in 

Konawe Regency 

The results of the analysis of LQ Performance of Business 

Fields that are Basic (Leading) to the regional economy in the 

GRDP of Konawe Regency at 2010 Constant Prices for 2014-

2021 are presented in Figure 3.  In accordance with the results 

of the LQ analysis as presented in Figure 3, it was found that 

during the last eight years (2014-2021) there were six basic 

business fields with LQ > 1. The six business fields from the 

highest were Agriculture, Forestry, and Fisheries (LQ =1.18); 

Processing Industry (LQ=1.89); Real Estate (LQ=1.47); 

Government Administration, Defence, and Compulsory 

Social Security (LQ=1.69); Education Services (LQ=1.20); 

and Health Services and Social Activities (LQ=1.50). 

 

Figure 3. LQ value of business field performance that is 

base/leading in GRDP of Konawe Regency on the basis 

of 2010 constant prices in 2014-2021 

Judging from the distribution of LQ values throughout 2014-

2021 for the Agriculture, Forestry and Fisheries sectors, they 

consistently play a role as the basis of the economy. Another 

sector that has a consistent role as a base is Real Estate; 

Government Administration, Defense, and Compulsory Social 

Security; as well as Health Services and Social Activities. The 

six sectors (base) also represent business fields that have a 

comparative advantage compared to other sectors. 

There is no study on the role of business sector in the 

128.02

92.56
94.97

87.25

107.26 108.68

121

98.86

2014 2015 2016 2017 2018 2019 2020 2021
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regional economy in GRDP based on 2010 prices in Konawe 

Regency. The only study related to this is by [38] however, the 

data base is based on 2000 prices with the GRDP observation 

year 2006-2009. Therefore, it is very weak to compare the 

results of this study with this study. However, there are 

similarities between the results of Saleh study and this study, 

namely the agricultural sector/business field as the basis of the 

regional economy. With the limitations of relevant studies, the 

results of this study are able to provide new information 

(novelty) about the role of sectors/fields of business that are 

basic and superior in the Konawe Regency economy in the 

GRDP structure on the basis of 2010 prices. Practical 

implications of the research findings for policy makers or parties 

others related to general economic development in Konawe 

Regency to pay attention (analytical focus) to the six basic 

business fields as mentioned above. 

D. Performance of the Food Sub-Sector in Konawe 

Regency 

The agricultural sub-sector consists of: (1) food crops sub-

sector; (2) horticultural crops sub-sector; (3) estate crops sub-

sector; (4) livestock sub-sector; and (5) sub-sectors of 

agricultural services and hunting. Law Number 18 of 2012 

concerning Food states that food is everything that comes 

from biological sources of agricultural, plantation, forestry, 

fishery, livestock and aquatic products. On this basis, the 

study of food performance in this study focused on the 

products or results of food crops, horticulture and estate crops. 

The database used is the production of each food between 

2014-2021. The results of the LQ analysis for food crop 

commodities for the agricultural sector in the Konawe 

Regency economy in 2014-2021 are presented in Table 2. 

Table 2. Results of LQ analysis of food crop commodities 

against the agricultural sector in the economy of Konawe 

Regency in 2014-2021 

Food Crops 

Commodity 

Location Questient (LQ) 

LQ-

Ave

rage 

Note 

2014 2015 2016 2017 2018 2019 2020 2021   

Paddy 1.36 1.36 1.34 1.47 1.51 1.73 1.56 1.36 1.46 Base 

Corn 0.11 0.07 0.11 0.44 0.26 0.11 0.27 0.45 0.23 
Non-

Base 

Soybeans 0.64 0.51 0.44 0.31 0.49 1.49 2.28 3.08 1.15 Base 

Peanuts 0.07 0.23 0.15 0.17 0.29 0.22 0.15 0.19 0.18 
Non-

Base 

Mung beans 0.21 0.37 0.28 0.52 0.53 0.84 0.31 0.47 0.44 
Non-

Base 

Cassava 0.11 0.17 0.18 0.12 0.15 0.15 0.11 0.25 0.15 
Non-

Base 

Sweet 

potato 
0.15 0.36 0.34 0.41 0.60 0.47 0.28 0.34 0.37 

Non-

Base 

 

Based on the results of the LQ analysis, it is known that the 

food crop commodities of Konawe Regency during 2014-2021 

which are basic (LQ value > 1) are two commodities, namely 

Paddy (LQ=1.46) and Soybeans (LQ=1.15). The rice 

commodity is consistent with its role as a basic commodity in 

the regional economy of Konawe Regency. Soybeans as a base 

commodity will begin to occur in 2019, until 2021. It can be 

concluded that of the seven commodities, only two play an 

important role and have a comparative advantage in the 

agricultural sector and in the economic structure of the Konawe 

Regency region. 

In accordance with the availability of horticultural crop data 

collected from secondary sources for 2014-2021 it consists of 

two types of commodities, namely vegetables and fruits. There 

are twelve (12) types of vegetable commodities in Konawe 

Regency in 2014-2021, while there are 19 types of fruits. The 

results of the analysis (with LQ) of the role of horticultural crops 

for types of vegetables in the regional economy are presented in 

Table 3. Then the results of the LQ analysis for types of fruits 

are presented in Table 4. 

Based on the LQ values in Table 3 above, it is found that 

between 2014-2021 only four (4) commodities are the basis, 

while the other eight (8) are non-base. The four commodities are 

large chilies (LQ=3.02); Chickpeas (LQ=2.49); Petsai 

(LQ=1.46); and long beans (LQ=1.11). Then it was found that 

chili plays a large role as a consistent basis throughout the year 

of observation (2014-2021). The vegetable commodity which 

acts as the base illustrates its comparative advantage in the 

regional economy, where chili has more advantages than other 

basic commodities. 

Table 3. Results of LQ analysis of vegetable commodities 

against the agricultural sector in the economy of Konawe 

Regency in 2014-2021 

Vegetable 

Commodities 

Location Questient (LQ) LQ-

Ave
rage 

Note 
2014 2015 2016 

2017 2018 2019 2020 2021 

Onion 1.27 1.12 0.72 0.28 0.48 1.02 0.92 0.94 0.84 
Non-

Base 

Spinach 0.36 0.36 0.24 0.17 0.47 0.73 0.75 0.76 0.48 
Non-
Base 

Beans 6.70 7.12 2.99 0.19 0.81 0.83 0.62 0.65 2.49 Base 

Big shili 1.35 1.64 6.31 3.54 3.73 2.83 2.06 2.71 3.02 Base 

Cayenne 
pepper 

0.67 0.84 0.32 1.57 1.12 1.30 1.18 1.20 1.03 
Non-
Base 

Long beans 1.07 1.15 0.95 0.92 1.24 1.21 1.26 1.06 1.11 Base 

Water 

spinach 
0.39 0.35 0.26 0.22 0.21 0.34 0.53 0.46 0.35 

Non-

Base 

Cucumber 1.06 0.79 0.62 0.75 0.76 1.18 1.37 0.89 0.93 
Non-

Base 

Chayote 0.32 0.25 0.21 0.10 0.15 0.18 0.05 0.09 0.17 
Non-

Base 

Petsai 2.26 1.75 2.74 0.39 0.87 1.24 1.20 1.20 1.46 Base 

Fight 1.30 1.32 1.27 0.90 1.01 0.85 0.81 0.85 1.04 
Non-

Base 

Tomatoes 1.03 1.08 0.75 1.49 1.26 0.85 0.91 0.88 1.03 
Non-
Base 

 

Table 4 shows that there were four fruit commodities in 

Konawe Regency during 2014-2021 which were basic (LQ > 1), 

namely Duku/Langsat (LQ=4.86), Durian (LQ=5.45), Mango 

(LQ = 1.25), and rambutan (LQ = 1.22). The four basic types of 

fruit have the largest amount of production among other types 

of fruit, including the percentage at the Southeast Sulawesi 

Province level. The respective contributions are Duku 59.44%; 

Durians 82.47%; Manga about 18.49%, and Rambutan 

contributed about 40.88%. Therefore, these four types of fruit 

are superior (comparative advantage) in the regional economy 

in Konawe Regency, especially in the agricultural sector. 



Performance of the Food Crops Sector Amidst Pressure from Changes in Land Cover and Fluctuations in Water Discharge in 

the Konaweha Watershed 

 

Eur. Chem. Bull. 2023,12( issue 8), 5229-5238                                                                                          5235 
 

Table 4. Results of LQ analysis of fruit commodities against 

the agricultural sector in the economy of Konawe Regency 

in 2014-2021 

Fruit 

Commodities 

Location Questient (LQ) LQ-

Ave
rage 

Note 
2014 2015 2016 

2017 2018 2019 2020 2021 

Melon 0.12 0,38 0,27 1,48 1,23 0,82 1,44 0,52 0.78 
Non-

Base 

Watermelon 0.29 1,12 0,27 1,11 2,03 0,80 1,18 0,92 0.96 
Non-
Base 

Avocado 0.03 0,11 0,03 0,28 0,29 0,14 0,33 0,18 0.17 
Non- 

Base 

Star fruit 0.28 0,61 0,17 0,14 1,91 0,61 0,15 0,02 0.49 
Non- 
Base 

Duku/Langsat 1.90 4,59 2,36 13,99 4,80 4,89 3,48 2,88 4.86 Base 

Durian 5.10 3,19 24,05 3,58 0,66 2,17 2,75 2,11 5.45 Base 

Water apple 3.83 0,95 0,05 0,20 0,30 0,20 0,24 0,13 0.74 
Non-

Base 

Guava 0.25 0,23 0,09 0,15 0,28 0,29 0,02 0,13 0.18 
Non-

Base 

Big orange 0.10 0,42 0,12 0,39 0,29 0,50 1,28 0,60 0.46 
Non-
Base 

Siamese 

orange 
0.09 0,20 0,04 0,24 0,89 0,69 1,70 2,63 0.81 

Non-

Base 

Mango 1.02 0,40 2,56 0,58 2,25 0,76 1,09 1,35 1.25 Base 

Jackfruit 0.31 0,54 0,14 0,70 1,42 1,19 0,81 0,60 0.71 
Non-
Base 

Pineapple 0.40 0,10 0,71 0,20 0,16 0,25 0,05 0,03 0.24 
Non-

Base 

Pawpaw 0.99 0,13 0,38 0,65 0,67 0,46 0,19 0,17 0.46 
Non-
Base 

Banana 0.07 0,92 0,71 1,41 0,75 0,36 0,21 0,25 0.58 
Non-

Base 

Rambutans 2.42 2,45 0,29 0,37 0,37 0,61 1,73 1,53 1.22 Base 

Snakefruit 0.35 0,67 0,33 2,13 1,27 0,51 0,15 0,27 0.71 
Non-

Base 

Soursop 0.20 0,19 0,04 0,15 0,18 0,14 0,09 0,03 0.13 
Non-

Base 

Breadfruit 0.08 0,87 0,19 1,87 0,55 0,24 0,45 0,63 0.61 
Non-

Base 

 

There are eight types of plantation commodities in 

Konawe Regency which are presented (secondary source) 

production data for 2014-2021 as presented in Table 5. Based 

on the results of the LQ analysis it is known that plantation 

crop commodities which play an important role in plantations 

at the provincial level are Sago, Coffee, and Pepper (has a 

value of LQ = >1). 

Table 5. Results of LQ analysis of plantation commodities 

against the agricultural sector in the economy of Konawe 

Regency in 2014-2021 

Plantation 

Commodities 

Location Questient (LQ) 

LQ-

Ave
rage 

Ket. 

2014 2015 2016 2017 2018 2019 2020 2021   

Palm oil 0.70 1.44 1,22 0,51 0,22 0,44 0,92 1.99 0.93 
Non-

Base 

Coconut 0.76 0.73 0,62 0,67 0,59 0,49 0,62 0.61 0.64 
Non-
Base 

Sago 7.31 6.86 7,66 9,22 9,15 7,96 7,46 8.83 8.06 Base 

Coffe 0.66 1.76 2,85 0,49 0,51 1,34 1,74 1.81 1.39 Base 

Cacao 0.89 1.03 0,94 1,10 1,13 1,11 1,18 1.03 1.05 
Non-
Base 

Pepper 3.40 1.55 3,26 2,90 2,68 3,19 2,78 3.47 2.90 Base 

Cashew 1.26 0.77 0,90 0,66 0,71 0,55 0,53 0.63 0.75 
Non-

Base 

Clove 0.15 0.08 0,16 0,11 0,10 0,06 0,12 0.12 0.11 
Non-
Base 

 

The role of the base commodities for Sago and Pepper is 

consistent throughout 2014-2021, in fact both have the largest 

LQ values compared to other base commodities. The very 

large LQ value of Sago (LQ=8.06) cannot be separated from 

the large production contribution to the province, namely 

72.10%. This means that Sago production in Konawe 

Regency during 2014-2021 is around 72.10% of Southeast 

Sulawesi's total sago production. Pepper as a base commodity 

(LQ=2.90) contributes around 20% to Southeast Sulawesi's 

total production. Finally it was found that only three 

commodities have a comparative advantage in the economy 

of the special region contributing to the agricultural sector. 

Based on the data above, important information is 

obtained about the role or contribution of each food crop 

commodity (food crops, horticultural crops and estate crops) 

to the Agriculture, Forestry and Fisheries sectors as presented 

in Table 2 to Table 5. Quantitatively (quantity), basic/superior 

commodities are relatively low compared to total 

commodities in each type. The second information is that 

there is dynamics, which is shown by the shift in the role of 

the basis between years. This assumes that there is an 

important role (input) that causes this, as well as represents 

events in the future. 

Information on the performance of food commodities 

(food crops, horticulture and plantation crops) in Konawe 

Regency has never been presented by other studies, so these 

results provide new information. In this position, the findings 

of this study are very urgent, especially in predicting future 

events as well as the basis for development planning, 

especially in efforts to maintain food availability and security. 

E. The Effect of Changes in Land Cover, Water Debit, and 

Food Subsector Performance 

Analysis of the effect of land closure and release on food 

(food crop commodities, horticulture and plantation crops) is 

needed to determine the pattern of relationship (influence) of 

the three. Efforts made to strengthen the findings or results 

that have been reviewed above. The analysis used with SEM 

(Structural Equation Model). The results of the path analysis 

of the three relationships are presented in Table 6. 

Table 6. Path Coefficient 

 
 

Based on these criteria, the effect of land cover on water 

discharge has a positive and significant value (0.000) so that 

land cover has a significant positive effect on water discharge. 

Then the respective water discharge for food commodities, 

vegetables, and plantation crops has a significant value of 

0.000 so that the water discharge has a significant effect on 

food commodities, vegetables, plantation crops. This result 
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reinforces several previous theories and reinforces the results 

of the research as reviewed above that changes in cover 

directly impact water discharge (decrease), and water 

discharge has an impact on decreasing food production. 

CONCLUSIONS 

The results of this study have provided important 

information that the Konaweha Watershed as a source of 

irrigation (water catchment area) has experienced pressure 

marked by changes in land cover, especially forests (decrease). 

Our next result is that there is a decrease in water discharge, this 

confirms (justifies) the general theory that physical changes in 

the watershed (land cover) have an impact on hydrological 

conditions. The interesting thing is that changes in land cover in 

the Konaweha watershed followed by a decrease in water 

discharge have resulted in low regional economic performance, 

especially in the food crop sector (water as input). To strengthen 

our findings, a correlation test was then performed which 

showed that changes in land cover had a significant effect on 

water discharge, and water discharge had a significant effect on 

(productivity) of food crops, respectively in food crops, 

horticulture and plantation crops. 

The data base used is a time series, so these findings can be 

used as a basis for predicting future events, at least in 2028. If 

there is no strategic approach (intervention) to overcome and/or 

minimize the phenomenon in question, then the dynamics 

(decrease) will occur with the same pattern and magnitude in 

2028. When this occurs, it will have wide-ranging consequences 

(not only on the aspects studied in this study) which are difficult 

to predict. It is important at this time that efforts are needed as 

soon as possible to overcome this. The purpose of this, there 

needs to be further studies to formulate a strategy model to 

overcome the problem in question. 
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