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ABSTRACT

The existence of land productivity is decreasing day by day, this is caused by the rate of
erosion. The characteristics of agroforestry land those are not suitable for its designation will
also result in decreased land productivity. Increasing the rate of erosion can make
sedimentation in rivers and reservoirs more and more. Villages in the Pujon Malang sub-
district include villages that are in landslide-prone areas and most of them are at high risk of
landsiides, droughts, and flash floods. This study aims to identify the value of erosion on
agroforestry land based on the WEPP application and to identify the value of the
classification of erosion hazard classes resulting from the erosion estimation using the
WEPP application. Primary data collection in the field includes soil sample data in the form of
soil texture, soil depth, albedo, percentage of sand, percentage of clay, percentage of
organic matter, value, exchange capacity, % rock, and albedo. Secondary data in the form of
rainfall data, topography, soil types, and land use. The total value of the erosion rate that
occurred was 657,700 tons/ha. The total erosion value comes from 364715 tons/ha for
agricultural land, 8.898 tons/ha for agroforestry land as much as 283,200 tons/ha for
settlements, and forest land for as much as 0.882 tons/ha. The total value of soil erosion that
occurred was 657,700 tons/ha. The erosion value belongs to the Erosion Hazard Class V
including very heavy erosion

KEY WORDS
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Soil erosion is one of the most serious environmental problems worldwide and in the
long term increased erosion and runoff can lead to decreased soil fertiity in rapidly eroded
lands and loss of vegetation in the area (Kyarikunda et al, 2017). Agricultural land processing
on the same land as ecologically sustainable, geographical areas of land sharing,
agroforestry system science, land processing potential, and conservation practices (Jhariya
et al, 2015). Incorrect land use can cause an increase in the rate of erosion in a region
(Febrani, 2014). Based on Pratiwi (2013) Land characteristics that are suitable for their
designation will result in increased land productivity. Land productivity will increase if the
characteristics of the land are used properly, will reduce the risk of failure and protect the soil
from erosion and reduce the need for fertilizers due to the recycling of crop residues (Kumar
& Tiwari, 2017)

An increase in the existing erosion rate can make sedimentation in rivers or reservoirs
even greater (Brandt et al 2012). Sedimentation that occurs can have an impact on the
usability of reservoirs and the presence of rivers decreases. Indirectly, the existing
sedimentation can trigger floods and droughts (Aryani, 2016). The increase in the existing
erosion rate can make sedimentation in rivers or reservoirs even greater (Mahyudin et al,
2015). The increase in the rate of erosion has an impact on the increasing sedimentation of
reservoirs and rivers & Dyah, 2013). ion that occurs can affect the
usability of reservoirs and rivers decreases. Indirectly the existing sedimentation can trigger
floods and droughts (Naharuddin et al, 2018). The role of agroforestry in influencing soil
water quality, climate change mitigation, and species diversity (Zamora & Udawata, 2016).
The of ag to is very significant through ts
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ABSTRACT

The existence of land productivity is decreasing day by day, this is caused by the rate of
erosion. The characteristics of agroforestry land those are not suitable for its designation will
also result in decreased land productivity. Increasing the rate of erosion can make
sedimentation in rivers and reservoirs more and more. Villages in the Pujon Malang sub-
district include villages that are in landslfle-prone areas and most of them are at high risk of
landslides, droughts, and flash floods. This study aims to identify the v@&le of erosion on
agroforestry land based on the WEPP application and to identify the value of the
classification of erosion hazard classes resulting from the erosion estimation using the
YEPP application. Primary data collection in the field includes soil sample data in the form of
soil texture, soil depth, albedo, percentage of sand, percentage of clay, percentage of
organic matter, value, exchange capacity, % rock, and albedo. Secondary data in the form of
rainfall data, topography, soil types, and land use. The total value of the erosion rate that
occurred was 657,700 tons/ha. The total erosion value comes from 364.715 tons/ha for
agricultural land, 8.898 tons/ha for agroforestry land as much as 283,200 tons’ha for
settlements, and forest land for as much as 0.882 tons/ha. The total value of soil erosion that
occurred was 657,700 tons/ha. The erosion value belongs to the Erosion Hazard Class V
including very heavy erosion.
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Soil erosion is one of the most serious environmental problems worldwide and in the
long term increased erosion and runoff can lead to decreased soil fertility in rapidly eroded
lands and loss of vegetation in the area (Kyarikunda et al, 2017). Agricultural land processing
on the same land as ecologically sustainable, geographical areas of land sharing,
agroforestry system science, land processing potential, and conservation practices (Jhariya
et al, 2015). Incorrect land use can cause an increase in the rate of erosion in a region
(Febrani, 2014). Based on Pratiwi (2013) Land characteristics that are suitable for their
designation will result in increased land produdfyity. Land productivity will increase if the
characteristics of the land are used properly, will reduce the risk of failure and protect the soil
from erosion and reduce the need for fertilizers due to the recycling of crop residues (Kumar
& Tiwari, 2017).

An increase in the existing erosion rate can make sedimentation in rivers or reservoirs
even greater (Brandt et al 2012). Sedimentation that occurs can have an impact on the
usability of reservoirs and the presence of rivers decreases. Indirectly, the existing
sedimentation can trigger floods and droughts (Aryani, 2016). The increase in the existing
erosion rate can make sedimentation in rivers or reservoirs even greater (Mahyudin et al,
2015). The increase in the rate of erosion has an impact on the increasing sedimentation of
reservoirs and rivers (Marganingrum & Dyah, 2013). Sedimentation that occurs can affect the
usability of reservoirs and rivers decreases. Indirectly the existing sedimentation can trigger
floods and droughts (Naharuddin et al, 2018). The role of agroforestry in influencing soil
@ater quality, climate change mitigation, and species diversity (Zamora & Udawatta, 2016).
The contribution of agroforestry to environmental sustainability is very significant through its

101

i




RJOAS, 8(128), August 2022

contribution to environmental, economic, and social functions and does not create negative
impacts on the environment (Dollinger & Jose, 2018).

Wat@] Erosion Predict Project (WEPP) is an application that can be used for estimating
the value of the rate of soil erosion. Enter data for WEPP namely soil, topography, climate,
and land use. Outputs such as erosion, sedimentation, and run-off values make WEPP
superior to erosion estimation using other methods (Delgado & Canters, 2012).

Continuous monitoring is carried out to make environmental management policy
decisions, so research is needed on erosion rates in various lands based on four
parameters, including slope, @pil, climate, and plant management that can cause erosion
impacts (Brandt et al, 2012). The purpose of this study is to identify the v@lue of erosion on
land in Pujon District based on the WEPP application and identify the value of the
classification of erosion hazard classes resulting from the erosion estimation using the
WEPP application.

METHODS OF RESEARCH

This research was conducted in Pujon BiFtrict, Malang Regency, East Java Province,
Indonesia. Research measuring tools using, GPS, AZEGIS 9.3, WEPP version 2012, and,
Microsoft Office. Primary data uses soil sample data (soil texture, soil depth, % sand, % clay
soil, % organic matter, cation exchange capacity value, % rock, and albedo), topography
(slope length (m), and land slope (%)) and land use. The secondary data used is the required
climatic data, namely the maximum and minimum temperature data, rainfall, geographical
location, and elevation of the rain station.

RESULTS AND DISCUSSION

The results of the erosion estimation based on the WEPP erosion estimate are 364.715
tons/halyear for agricultural land, 8,898 tons/halyear for agroforestry land, 283,200
tons/halyear for settlement, and 0.882 tons/halyear for forest land in Figure 1. The total
erosion value in Pujon District is 657,700 tons/ha/year.

Agroforestry

Forest '

Settlement m Totalof
Erosion
Farmland
0 50 100 150 200 2 300 350 400
Figure 1 — Total of Erosion
Table 1 — Classification of Erosion Hazard

Erosion Hazard Class Erosion Rate (ton/ha/year) Description
| <15 Slight
1l 15-60 Light
1 60 - 180 Moderate
v 180 - 480 Severe
\ > 480 Extremely Severe

Source: Suripin (2004).

This farmland has crops such as shallots, cabbage, and leeks. These plants have a
distance not too far from the ground. Walidatika and Sigit (2017) This low distance makes the
rainwater hit the ground hard so that splash erosion occurs which will eventually become
grooves will create a large erosion rate value of 362.175 tons/ha/year. This forest land is
planted with Pinus (Pinus merkusii) and Eucalyptus degulpta. These two plants are often
found in some forest lands. This tree has the ability to withstand the blow of rainwater to the
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ground. Branches and leaves will make rainwater fall slowly to the ground, so that the
resulting erosion value is small, which is around 0.882 tons/halyear. Suripin (2004) erosion
hazard class is presented in Table 1.

Destianto & Pigawati (2014) Agroforestry land planted with annual crops and seasonal
crops (Eucalyptus deglupta and vegetables), has a lower erosion value than agricultural land,
which is 8.898 tons/halyear. This is presumably due to the presence of Eucalyptus deglupta
trees that can withstand rainwater with leaves or twigs (Wilman et al, 2013). In general, the
yard does not have trees, or the yard is cemented, so rainwater will directly fall to the ground,
causing high erosion on residential land, which is 283,200 tons/ha/year.

DISCUSSION OF RESULTS
11

Pratiwi (2013) the amount of raiff§ll, intensity, and speed of rainfall determine the

crushing strength of soil aggregates, amount, and the strength of surface runoff. The
intensity of rain in the Pujon District is classified as low rainfall intensity. According to the
classificatif§ of rainfall intensity (Arsyad, 2012), low rainfall intensity is still capable of
producing an erosion rate of 657,700 tons/halyear. This shows that the value of the erosion
[Bte is difficult to reach the lowest point (zero), even though humans are trying to suppress
the value of the erosion rate.
The topography in Pujon District varies with different slope lengths and land slopes.
The length of the slope or the steep slope of the land creates a large erosion valBas well.
According to Dewi et al (2012) and Rini (2018) the length of the slope plays a role in the
amount fZjerosion that occurs, the longer the slope, the greater the volume of runoff that
occursfiThe slope of slope has a major influence on the erosion that occurs, because it
greatly affects the speed of surface runoff. The greater the value of the slope, the opportunity
for water to enter the soil (infiltration) will be hampered so that the volume of surface runoff is
greater which results in the danger of erosion.

Pratiwi (2013) stated that land cover vegetation plays an important role in the process
of interception of falling rain and transpiration of water that is absorbed by roots. Aggbrding to
Mutiono (2013) and Kongsager et al (20186) land with good cover has the ability to reduce the
kinetic energy of rain, thereby minimizing the occurrence of splash erosion, reducing the flow
coefficient, thereby increasing the possibility of rainwater absorption, especially on land with
thick solum.

Soil erodibility or sensitivity is the ability of the soil to erode. Soil erodibility values are
strongly influenced by data on soil structure, organic matter, texture, and soil permeability
(Delgado & Canters, 2012). This organic material is obtained from twigs ofeaves of plants
(Murthy et al, 2013). The soil texture in the form of clay and sand makes the value of, the
erosion rate arises. Soil permeability affects the size of erosion, rainwater that is difficult to
enter Eje soil makes the value of the erosion rate large (Smith et al, 2012).

Soil erodibility, or soil erosion sensitivity factor, which is a soil's resistance to both
release and transport, mainly depends on soil properties, such as texture, aggregate stability,
shear strength, infiltration capacity, organic matter content, and chemical properties also
depend on topographic position, slope and human disturbance (Gil et al, 2015).

Land use will be appropriate if the land is used according to its natural capabilities
(Divya, & Solomon, 2016). This capability is determined by the nature and characteristics of
the land itself (Supriyadi et al, 2016). Incorrect management and utilization can cause land
damage (Achmad, 2012). Land use is used as an erosion control strategy that pays attention
to land cover factors as protection (Zamora and Udawatta, 2016). Currently, trees and
shrubs commonly used to protect against soil erosion have a positive effect on ecosystem
functions and services (Kanzler et al, 2019). Agroforestry lands can be the most effective
way to reduce erosion and carbon application (Saha et al, 2018) Increasing soil surface
roughness to reduce water flow velocity, protect water quality, and increase biodiversity, for
aesthetics and species conservation (Munsel & Chamberlain, 2019). Existing land will be
used optimally for community life without causing negative impacts (Jhariya, 2015).

CONCLUSION
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The value of the rate of soil erosion that occurs in the Pujon District is 657,700

tons/halyear. The total erosion value comes from 364.715 tons/hafyear for agricultural land,
8,898 tons/halyear for agroforestry lan]) 283,200 tons/hal/year for settlements and 0.882
tons/halyear for fofgst land. The value of the rate of soil erosion that occurs in the Pujon
District is 657,700 tons/halyear. The value of the erosion rate belongs to the Erosion Hazard
Class V, which is very heavy.

The erosion value of 657,700 tons/hal/year can create a natural disaster in Pujon

District so that the authorities can carry out activities such as socializing vegetative soil and
water conservation such as agroforestry systems. There needs to be counseling and an
introduction about the benefits and importance of erosion prevention plants.
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