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Abstract  
Changes in land use in a watershed (DAS) are ongoing and impact the hydrological conditions of a 
watershed. The significant change in the use of open land due to development activities and the 
population growth rate continues to increase. This study aimed to evaluate land capability classes 
and determine land use directions in accordance with land capability classes in the Krueng 
Peusangan Hilir Sub-watershed. The research method used in this study is a survey method with a 
land capability evaluation approach, namely conducting land capability assessments based on USDA 
criteria (Arsyad, 2010). The results showed that the land capability class consisted of class II land 
capability with an area of 16668.30 ha, land capability class III covering an area of 4184.06 ha, and 
land capability class IV covering an area of 4524.91 ha. Land capability class VI covers an area of 
190.79 ha with soil erodibility inhibiting factors (medium - very high) and slopes (wavy - rather 
steep). The effort that needs the limiting factor of soil erodibility is adding organic matter to 
maintain the stability of the soil aggregate. This follows the opinion of Vorone et al. (1981) that soil 
erodibility decreased linearly with the increase or addition of organic matter in the soil. Some 
research results show the soils with high organic matter content have high erodibility (Asdak, 2022). 
For the limiting factor of slopes in land capability classes II, III, IV, and VI in all LMU, if LMU is 
for agricultural cultivation, soil conservation measures are needed, such as making mound terraces 
or canal mound terraces, planting in strips and using mulch (Arsyad et al., 2018. Directions for land 
use for class II include moderate soil conservation measures, alternating cropping patterns, and 
additional treatment with ground cover crops. Type III can be recommended for agricultural areas 
accompanied by mulch as much as 6 tons/ha and doing work, class IV are to recommended 
agroforestry model cropping patterns, included with making individual terraces, and class VI is 
recommended for pastures or grazing. It must be appropriately managed to avoid erosion. 
Keywords: Peusangan Hilir Sub-watershed, Land Capability, Land Use Direction 

Introduction 

DAS is a watershed is a land area that is an integral part of a river and its tributaries, which functions to 
collect, store and drain water from rainfall into lakes or seas naturally (Fitri et al., 2022). The area of the 
watershed is limited by land topography, and the boundary separating the sea from the waters is still 
influenced by activities on land (Government Regulation Number 37 of 2012). Watershed management is a 
form of regional development in which the watershed is a management unit that is interconnected between 
upstream and downstream in the biophysical aspect through the hydrological cycle. (Fitri et al., 2020). The 
upstream Peusangan watershed, located in Central Aceh District, Bener Meriah District, Nagan Raya District, 
is one of the priority watersheds for restoration (Ministry of Environment and Forestry, 2015). 

The destruction of forests in watersheds has now become a concern for many parties, resulting in 
floods, landslides, and droughts that have continued to increase. Watershed damage is accelerated by 
increased utilization of natural resources due to population growth and economic development, conflicts of 
interest, and lack of integration between sectors between upstream-middle-downstream areas. Unwise land 
use affects the hydrological function of an area. Hydrological response disturbance is one indicator of 
watershed damage (Wiyanti, et al. 2022). Uncontrolled exploitation of land use in the watershed has resulted 
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in a decrease in the biophysical condition of the watershed, changes in the function of the watershed, reduced 
forest area, dry land area, and increased human settlements. Changes to land without proper spatial planning 
along the Peusangan watershed have also caused damage to ecosystems that have had an impact on the 
survival of various ethnic groups. (Gayo and Aceh) who inhabit the upstream, middle, and downstream areas 
of the Peusangan watershed (Ilhamsyah et al., 2012) 

The Krueng Peusangan Hilir sub-watershed, one of the sub-watersheds of the Krueng Peusangan 
watershed, has an area of 29267.72 ha. The Peusangan Hilir sub-watershed, in its land use, is mainly used for 
agricultural activities such as agriculture for dry land and wetlands. The agricultural potential in the Krueng 
Peusangan Hilir sub-watershed is significant, but significant land use obstacles need to follow land capability 
principles (BPDAS Aceh, 2020). 

Land use that is not under its capabilities will also increase the problem of poverty and other social 
issues besides causing land damage (Hardjowigeno & Widiatmaka, 2015). Classification of land capability is an 
effort to evaluate land for particular uses. In contrast, the evaluation of land capability is a systematic 
assessment of land (land components) and grouping them into several categories based on the characteristics 
that are potential obstacles to their sustainable use (Arsyad, 2010). 

Judging from the problems in the Peusangan Hilir sub-watershed, the development of agricultural land 
must include the principles of soil and water conservation to guarantee increased production and community 
income to create a sustainable watershed (Sinukaban, 1997). For this reason, it is essential to assess land 
capability in a watershed so that land development follows land capability classes. 

 

Materials and Method  
This study aims to evaluate land capability classes and determine land use directions following land 

capability classes in the Krueng Peusangan Hilir Sub-watershed. 
Research sites 

The Krueng Peusangan Hilir sub-watershed is one of the sub-watersheds of the Krueng Peusangan 
watershed, which is geographically located at 95°58'00" - 96°52'00" East Longitude and 5°06'00”- 5°17'00" 
North Latitude. The research was carried out from October 2021 to February 2022. The research location is 
located in the Bireuen district.  

Tools and materials 

The tools used in this study consisted of GPS, compass, Abney level, soil drill, Munsell soil color 
chart book, hoe, machete, scope, stationery, topographic maps, soil type maps, land use maps, land unit maps. 
(LMU). The materials used in this study were soil samples (intact and incomplete soil) and chemicals used for 
soil analysis in the laboratory. 

Data Collection Techniques 

The data collection technique used in this study was a survey method which consisted of a preparatory 
stage, namely the preparation of secondary data, including base maps and thematic maps. At the preparatory 
stage, a map of land units (LMU maps) was also made, which later this map would be used to determine soil 
samples in the field. The LMU map is obtained from the slope, land use, and soil type maps overlay.  

The next stage is the primary survey stage, namely observation, measurement, and collection of 
biophysical data in the field. Soil sampling was carried out in two ways, namely for disturbed soil (using a 
drill) and taking intact soil (using a sample ring).  

Data analysis 

Assessment of land capability class in the research location was carried out on each land map unit by 
comparing land conditions with the land capability classification criteria proposed by Hockensmith and Steele 
(1943) and Klingebiel and Montgomery (1973) in Arsyad (2010) then an evaluation was carried out on the 
land in more detail. The land capability classification criteria used in this study can be seen in Table 1. 
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Table 1 Criteria for land capability classification (Arsyad, 2010) 

Inhibiting / Limiting 
Factors 

                                                          Land Capability Class 

I II III IV V VI VII VIII 

1. Surface Slope A (l0) B (l1) C (l2) D (l3) A(l0) E (l4) F (l5) G (l6) 

2. Erosion sensitivity KE1,KE2 KE3 KE4,KE5 KE6 (*) (*) (*) (*) 

3. Erosion rate e0 e1 e2 e3 (**) e4 e5 (*) 

4. Depth of soil k0 k1 k2 k2 (*) k3 (*) (*) 

5. Top layer texture t1,t2, t3 t1,t2, t3 t1,t2, t3, t4 t1,t2, t3, t4 (*) t1,t2, t3, t4 t1,t2, t3, t4 t5 

6. Undercoat texture sda sda sda sda (*) sda sda t5 

7.   Permeability P2,P3 P2,P3 P2,P3, P4 
P2,P3, 

P4                       
P1 (*) (*) P5 

8.   Drainage d1 d2 d3 d4 d5 (**) (**) d0 

9.   Gravel/rock b0 b0 b1 b2 b3 (*) (*) b4 

10. Threat of flooding O0 O1 O2 O3 O4 (**) (**) (*) 

11. Salt/salinity (***)    g0 g1 g2 (**) g3 g3 (*) (*) 

Source          :  Arsyad (2010)  
Informatioan :     

 (*)  =  can have any properties;  
(**)  =  not applicable   
(***)  = generally found in dry climates 

 

Results  

Land Map Unit 
The results of overlaying land use maps with a scale of 1: 150,000, maps of soil types with a scale of 

1: 150,000, and maps of slopes with a scale of 1: 150,000 yield 14 land map units (Table 2 and Figure 1). The 
characteristics of the land in the study location are dominated by dry land agricultural land, an area of 
19100.28 ha with topography from 0-8% to 25-40%. Furthermore, the intensive observation for land 
capability assessment is SPL 2, 5, 6, 7, 8, 10, 11, 12, 13, and 14.  

Discussion 

Land Capability Analysis 

The results of the analysis of land capability evaluation (results of field observations and analysis of soil 
samples) of each land map unit in the River Peusangan Hilir Sub-watershed were then assessed by land 
capability classification criteria (Arsyad, 2010) consisting of class II land capability covering an area of 
16668.30 ha, class Land capability III is 4184.06 ha, land capability class IV is 4524.91 ha and land capability 
class VI is 190.79 ha with inhibiting factors of soil sensitivity to erosion (medium -very high) and slopes 
(wavy - rather steep) (Table 3). 
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Table 2. Land Map Units in The Krueng Peusangan Hilir Sub-Watershed 

SPL Land Use  Type of Land Slope (%) 
Areas 

Ha % 

1 Settlement Inceptisol 0 - 8 957.11 3.27 

2 Wetland Agriculture Inceptisol 0 - 8 5145.40 17.58 

3 Water Body Inceptisol 0 - 8 281.84 0.96 

4 Pond Inceptisol 0 - 8 2359.15 8.06 

5 Shrubs Inceptisol 0 - 8 526.84 1.80 

6 Dryland farming Inceptisol 15 - 25 1961.01 6.70 

7 Dryland farming Inceptisol 25 - 40 190.79 0.65 

8 Wetland Agriculture Inceptisol 8 - 15 216.87 0.74 

9 Swamp Inceptisol 0 - 8 101.56 0.35 

10 Open field Inceptisol 0 - 8 578.67 1.98 

11 Dryland farming Inceptisol 0 - 8 10996.05 37.57 

12 Dryland farming Ultisol 25 - 40 2563.90 8.76 

13 Dryland farming Inceptisol 8 - 15 2180.92 7.45 

14 Dryland farming  Ultisol 8 - 15 1207.61 4.13 

  Total     29267.72 100.00 

 

 

Figure 1.  Land Map Unit Map in the downstream Peusangan sub-watershed, Bireuen Regency 
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The soil erodibility factor (soil sensitivity to erosion) generally occurs due to the rainfall factor. In 
tropical countries such as Indonesia, the strength of falling rainwater and the ability of surface runoff to erode 
the soil surface are the main destroyers of soil aggregates (Muliatiningsih & Zulaeha, 2018). According to 
Harahap et al. (2021), apart from soil properties, soil management/treatment factors also significantly affect 
the level of soil erodibility. Furthermore, Sinaga et al. (2020) added that soil with high dust content is the 
most eroded soil. The effort that needs to be made on the limiting factor of credibility is by adding organic 
matter to maintain the stability of the soil aggregate. 

 
       Table 3. Land Capability Classes in the Krueng Peusangan Hilir Sub-watershed 

Land Capability Class Land Map Unit 
extensive 

Ha % 

II l1,KE3 2, 5, 11 16668.30 65.19 

III l2 8, 13, 14  3605.39 14.10 

III KE4 10 578.67 2.26 

IV l3 6 1961.01 7.67 

IV l3, KE6 12 2563.90 10.03 

VI l4 7 190.79 0.75 

Total    25568.07 100.00 

       Note   : Roman numerals indicate land capability class; KE = soil erodibility inhibiting factor; l = inhibiting factor 
of the slope; Latin numerals indicate the level of the inhibiting factor. 

         Source: Analysis of primary data (2022).  

 
This is in accordance with the opinion of Vorone et al. (1981) soil erodibility decreased linearly with 

the increase or addition of organic matter in the soil. Some research results also show that soils with high 
organic matter content have high erodibility (Asdak, 2022). For the limiting factor of slopes in land capability 
classes II, III, IV and VI that are found in all SSTs, if this SST is used for agricultural cultivation, soil 
conservation measures are needed such as making mound terraces or canal mound terraces, planting in strips 
and using mulch (Arsyad et al., 2018)  
 

Land Use Directives 
Directions for land use that need to be carried out in the Peusangan Hilir Sub-watershed for land 

capability class II if it is continued with land use for agriculture need to be carried out with moderate soil 
conservation measures, namely with a crop rotation cropping pattern and additional treatment with ground 
cover plants, land for capability class III with the use open land and dry land agriculture the land use 
directions are still for agricultural areas accompanied by the provision of mulch as much as 6 tons/ha and the 
making of rorak (Murtilaksono et al., 2008). 

Whereas for capability class IV land the land use directives that need to be carried out are to carry out 
an agroforestry model cropping pattern which is included with the creation of individual terraces and 
capability class VI land which has a rather steep slope limiting factor so it should be directed to pasture or 
grazing land and this must also properly managed to prevent erosion 
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Conclusions  

1. The results showed that the land capability class consisted of 16668.30 ha II lan capability class, 
4184.06 ha III land capability class, 4524.91 ha IV land capability class, and 190.79 ha VI land 
capability class with soil erodibility inhibiting factors (moderate - very high) and slopes (wavy - rather 
steep)   

2. The effort that needs producing on the limiting factor of soil erodibility is by applying organic matter 
to maintain the stability of soil aggregates, while for the limiting factor of slopes, the soil conservation 
measures that need to stand done are by making mound terraces or canal mound terraces, planting in 
strips and using mulch  

3. Directives for land use for class II, namely with moderate soil conservation measures, namely by crop 
rotation cropping patterns and additional treatment with ground cover crops, class III can be directed 
to agricultural areas accompanied by the provision of mulch as much as 6 tons/ha and doing work, 
class IV directs the agroforestry model planting pattern to be carried out which is included with the 
creation of individual terraces and class VI land is directed to pasture or grazing and this must also be 
adequately managed to avoid erosion 
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