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Abstract

Rainfall is one of the factors that can affect salt production in Jepara Regency.
Rainwater, when mixed with old water, causes evaporation to fail. Salt
tunnel technology can retain rainwater so that salt farmers can still produce
salt even during the rainy season. However, salt farmers have not fully
utilized this technology. For this reason, assistance is needed to apply salt
tunnel technology. This community service is conducted to increase the
knowledge and skills of salt farmers about salt tunnel technology. The
service partner is UKM Rumah Garam in Surodadi Village, Kedung District,
Jepara Regency. Activities were carried out in August 2024. The flow of
implementing activities is preparation, provision of tools and materials,
implementation of training, partner assistance, and evaluation. Fifteen
partner members attended the training. The mentoring method was carried
out by providing classical training and practice in making salt tunnel
construction. The results showed increased partners' knowledge about salt
tunnel technology and skills in salt tunnel construction. Data on salt
production using tunnels showed an increase of 42.85%. Measurement of
partner perceptions through questionnaires showed an increase in
knowledge and skills by 20.00%.
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Pelatihan Teknologi Tunnel untuk Meningkatkan Produksi Garam di Kabupaten Jepara
Dias Prihatmoko et al.

1. INTRODUCTION

The establishment of salt commodity as one of the potential products of Jepara
Regency is proven by the existence of salt-producing centers that drive the
community's economy in Kedung Sub-district and are spread across Tanggultlare,
Bulak Baru, Panggung, Surodadi, Kalianyar, and Kedungmalang Villages. The area
of salt ponds is 552.15 hectares, and the number of salt farmers is 573 people. (Febrizki
& Luthfi, 2022). In 2023, salt production in Jepara Regency was 56,564.03 tonnes.
(Diskan Kab Jepara, 2024). These conditions are very feasible for the development of
a salt business, which is one of the superior products in Jepara Regency (Mustofa,
2016). One of the area where the community has a salt farming profession is Surodadi

Village.
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Figure 1. Administrative map of Surodadi Village, Kedung Sub-district
Jepara Regency

One of the small and medium enterprises engaged in the salt sector is the Jepara
Salt House SME with the address Surodadi Village RT 19 RW 6 Kedung District Jepara
Regency. UKM Rumah Garam Jepara is led by Mr Ahmad Falaq, founded in 2018.
This group has a total land area of 4.5 Ha with a total salt production of 400 tonnes in
2023. In addition to salt production, this group also conducts activities as a distributor

of kiosk salt, which is sold to several buyers.
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Figure 2. UKM Rumah Garam Jepara, as a distributor of kiosk salt, carries out salt

delivery activities for several buyers

Salt farmers generally produce salt traditionally so that the salt yield is in the
form of kiosk (Prihatmoko et al., 2024). They produce during the dry season only,
while during the rainy season, they cannot produce salt (Mahasin et al., 2020). Salt
farmers rely more on direct sunlight for the evaporation of seawater in the salt fields
(Bawahab et al., 2019); (Rghif et al., 2019); (Parsa et al., 2021). The average production
period is only 6 - 7 months; the rest is the rainy season (Adiraga & Setiawan, 2014).
Rainfall is one of the factors that affect people's salt production (Prabawa &
Bramawanto, 2021); (Petereit et al., 2018); (Liu et al., 2022); (Bhat et al., 2015). Thus,
many salt farmers in Jepara Regency cannot produce salt because seawater mixed
with rainwater cannot be used as raw material for making salt. This condition will
also have an impact on the income and economy of salt farmers (Saiful et al., 2019).
Therefore, there is a need for assistance from experts or experts who can help find
solutions for salt farmers, especially in production technology, so that they can
produce salt throughout the year in a sustainable manner without depending on the
season (Joesidawati & Suwarsih, 2019); (Amin, 2023).

The technology used by salt farmers in Jepara District has all used isolators.
This technology covers the bleaching grounds and evaporation plots with 250 pum
thick LDPE plastic. The function of this plastic is to retain water so that it does not

seep into the subsoil, store solar radiation heat to accelerate evaporation, and produce
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clean salt because, at harvest time, the salt is not mixed with the subsoil (Tansuchat,
2023); (Prajapati et al., 2021); (Chakrabarty et al., 2020).

The next technological development is to strive for continuous salt production.
This concept gave birth to how to produce salt during the rainy season. So the idea
emerged to make a glass house to protect the salt plots from rainwater (Prabawa &
Bramawanto, 2021); (Nuzula et al., 2023). The salt tunnel technology is based on the
concept of glasshouse production. The construction uses a bamboo frame, making it
easy and inexpensive for salt farmers. The land is still covered with isolators, and the
roof uses white UV plastic with a thickness of 300 um. There are several types of
tunnel shapes, namely dome, pyramid, and treason shapes with an elongated shape
that covers the land below (Guntur et al., 2018). Many coating and protective materials
use plastic because it is cheap, inexpensive, and efficient in use in salt ponds
(Dwiyitno et al., 2021).

Salt tunnel technology needs to be communicated to salt farmers in Jepara
Regency. Many salt farmers are already using this technology (Saiful et al., 2019);
(Amin, 2023); (Joesidawati & Suwarsih, 2019). However, not many salt farmers in
Jepara Regency still use this tunnel technology. This training aims to improve salt
tunnel technology knowledge and skills for salt farmers in Jepara Regency. Hopefully,
this training will enable salt farmers to apply salt tunnel technology to increase salt

production.

Figure 3. Partner's Salt Pond Land

2. METHODS

Community service activities were carried out in August 2024 in Surodadi
Village, Kedung District, Jepara Regency. This community service activity involves

Jepara Salt House SME partners with 15 members. The method implemented is
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training covering two stages with the targets of each activity, as shown in the

following table.
Table 1. Activity stage and target achievement
No. Activity stage Activity Target
1. Training Increased knowledge of participants on salt tunnel
technology
2. Practical work Improved skills of participants to construct salt tunnel
technology

The flow of implementation of community service activities is preparation,
provision of tools and materials, implementation of training, partner assistance, and
evaluation (Mustofa & Wijanarko, 2022).
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Figure 4. The flow of salt tunnel technology training activities

3.  FINDINGS AND DISCUSSION

The salt production of salt farmers in Surodadi Village, Jepara Regency, in 2023
experienced a significant increase compared to the previous year, from 2,886.05
tonnes to 14,454.24 tonnes (Diskan Kab Jepara, 2024). This is due to a decrease in
average annual rainfall from 7,550 mm/year to 5,490 mm/year (BMKG, 2024). This
increase in salt production will be even greater if the rainfall factor is minimized. One
technology that blocks rainwater from entering the salt field is salt tunnel technology.

Salt tunnel technology can increase annual salt output (Saiful et al., 2019), as
salt production can run all year round and is not affected by rainfall (Joesidawati &
Suwarsih, 2019). The tunnel technology applied to the Jepara Salt House SME is a
tunnel with a bamboo frame, where the base uses HDPE (High et al.) plastic (Ramly
et al., 2022)Cover all the ground up to the embankment and clamp it with clamps
(Hoiriyah, 2019), while the top is covered with UV plastic (Pramudia et al., 2023).
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Production data from Mr. Ahmad Falaq (Chairman of UKM Rumah Garam
Jepara) shows that salt farmers can produce salt on a crystallization table measuring
8 x 22 m of 1.4 tonnes/day in the dry season, which lasts an average of 5 months and
in the rainy season there is no salt production activity at all. So, the total average salt
production is 1.4 tonnes x 5 months x 30 days = 210 tonnes. Meanwhile, if the tunnel
is used, the daily production is only predicted to be half in the rainy season. So the
total production becomes 0.7 tonnes x 7 months x 30 days = 147 tonnes, an increase in
production of 63 tonnes or an increase of 42.85%.

In order to increase the salt production of UKM Rumah Garam Jepara partners,
it is necessary to assist with the stages as in Figure 4. The stages of this assistance are
a way to achieve community service goals, namely increasing knowledge and skills

in salt tunnel technology. The stages are as in the following sub-chapters.

3.1. Preparation

The initial stage of activity implementation is preparation by conducting a
situation analysis—tools and materials to be prepared and measured with certainty
and in consultation with the landowner. The service team and partners held
discussions at the location where the salt tunnel technology will be built. The
calculation of materials includes plastic isolator, UV plastic, bamboo, and wood, as
well as the number of workers. The team has also made the tunnel construction design
that the partners agreed upon. The construction partners need an old water tendon of
4 x 25 m, as much as 1 unit, and a crystallization table of 8 x 22 m, as much as two
units. On that occasion, the budget requirements for the salt tunnel construction were

also calculated together.
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(b)
Figure 5. Measurement of the land where the salt tunnel will be built, (a) measurement of the
length and width of the crystallization table, (b) measurement of the length and width of the

old water tendon.
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(a) (b)
Figure 6. Salt tunnel designs agreed upon by partners, (a) side view design of crystallization
table tunnel and old water tendon tunnel, (b) 3-dimensional design of crystallization table

tunnel.

3.2. Provision of Tools and Materials

Based on the offer agreed upon between the service team and partners, the next
stage is to provide the necessary tools and materials. The tools needed to make the

salt tunnel are as follows.

Table 2. Tools and materials for making salt tunnels

No. Tools and Materials Vol Unit
Old water reservoir 4 x 25 m
1. Bamboo 12 m 20 Trunk
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2. Bamboo 6 m 100 Trunk
3. Geoisolator L.6m 0,5 Rolls
4, Plastic UV 300pum 0,5 Rolls
4. Sengon laut wood 3/5 p.4 m 40 Trunk
5. Nails 3 Kg

6. Rope 5 Kg
Crystallization table 8 x 22m (per 1 unit)

1. Bamboo 12 m 10 Trunk
2. Bamboo 6 m 75 Trunk
3. Geoisolator L.4m 0,5 Rolls
4. Plastic UV 300pm 0,5 Rolls
4. Sengon laut wood 3/5 p.4 m 30 Trunk
5. Nails 3 Kg

6. Rope 5 Kg

3.3. Training

Salt production technology training was conducted in Surodadi Village,
Kedung Subdistrict, Jepara Regency, on August 13, 2024. The target of the training
activities was to increase the knowledge of the training participants about salt

production technology. The training was attended by 15 participants from Surodadi

Village Salt House group members.

TERNOXOG! PRODUKS!
GARAM !!ERK!ZMNIU'I‘RNA

(b) A

Figure 7. Training on sustainable salt production technology, (a) training participants listen

to explanations from resource persons, (b) resource persons provide training materials on

Sustainable Salt Production Technology.

Mr. Arif Mustofa, S.T., M.Si., with the title Sustainable Salt Production

Technology, delivered the training on sustainable salt production technology. During
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this training, salt farmers in Jepara Regency presented several salt-producing

technologies. They also explained salt tunnel technology and how to make it.

3.4. Partner Assistance

After the training, the next activity was the construction of the salt tunnel. The
salt tunnel is located on the land owned by Mr. Hambali, a salt farmer from Surodadi
Village, Kedung Sub-district, Jepara Regency. Assistance was provided by a briefing
on the process of making salt tunnels. The service team monitors the work so the

tunnel construction is by the agreement and can be used for salt production.
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= : :
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Figure 8. The process of making salt tunnels, (a) the beginning of the salt tunnel making
work in the new land, (b) the salt tunnel has been filled with old water, (c) the salt formed

through the salt tunnel process

3.5. Evaluation

The evaluation was carried out to know the development of knowledge and
insight into salt production technology. In addition, it is also to determine the value
of the benefits received by participants from the training activities carried out. The
evaluation was conducted through a questionnaire submitted to participants through
an electronic form. The answers from the participants were dichotomous in
facilitating evaluation measurement, namely between knowing and not knowing,
being able and not being able, understanding and not understanding, and so on. They
filled out the questionnaire using their respective smartphones, and the data collected
was in tabular form and analyzed qualitatively by the service team (Nurdiani et al.,
2020).

Table 3. Evaluation results of salt production technology training participants

Before After Increase/

No. uestion .. -
Q training training Decrease
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1. D 1 i
o you wuse salt production 100% 100% 0%
technology?

2. Do you lfnow some salt production 100% 100% 0%
technologies?

3. Are you familiar with salt tunnel 86,67% 100,00% 13,33%
technology?

4. D k h

0 you know the advantages and 66,67% 80,00% 13,33%

disadvantages of salt tunnels?

5. Do you know the ‘dlfference in salt 53,33% 93,33% 40,00%
production when using a salt tunnel?

6. Do you know jche difference in salt 73,33% 93,33% 20,00%
quality when using a salt tunnel?

7. D k how t ke salt t 1

o you know how to make salt tunne 66,67% 93,33% 26,67%
technology?
. D h 1 i

8 o you know why tunnel construction 73.33% 86,67% 13.33%
uses bamboo?

9. Do you know the function of using UV 60,00% 86,67% 26,67%
plastic for the tunnel roof?

10. Can you calculate the funding 16,67% 93,33% 16,67%

requirement for the salt tunnel?

The table above shows that the participants have used and know the salt
production technologies. This is shown in the first and second questions about the use
and knowledge of several salt production technologies, which all participants
answered. From the table above, it can also be seen that participants have increased
their knowledge of salt tunnel technology. This is shown by the increase in
participants who know and understand salt production technology. The highest
increase was in the answer to the calculation of funding needs for the manufacture of
salt tunnels, which amounted to 46.67%. At the same time, the lowest increase was in
the questions on understanding salt tunnel technology, the advantages and
disadvantages of salt tunnels, and the reason for tunnel construction using bamboo,
where the overall increase was 13.33%. From all question points, when averaged, the
value obtained before the training was 72.67% and increased to 92.67% after the
training. This shows that the participant's knowledge and skills in salt tunnel

technology in Jepara Regency increased by 20.00%.

4. CONCLUSION

The community service program activities increased participants' knowledge
and skills about tunnel technology to increase salt production. At the end of the

community service programme, the knowledge and skills of the partners increased
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by 20.00%. While in salt production activities using salt tunnels, an increase in

production was obtained by 42.85%

REFERENCES

Adiraga, Y., & Setiawan, A. H. (2014). Produksi Usaha Garam Rakyat Di Kecamatan
Juwana Kabupaten Pati Periode 2003-2012. Diponegoro Journal Of Economics, 3(1),
1-13.
https://doi.org/https://ejournal3.undip.ac.id/index.php/jme/article/view/5314

Amin, A. A. (2023). Greenhouse Salt Tunnel is an innovation that will create salt
production in the South Coast Malang Regency, Indonesia. Jurnal Pembangunan
Dan Alam Lestari, 14(1). https://doi.org/10.21776/ub.jpal.2023.014.01.03

Bawahab, M., Fageha, H., Ve, Q. L., Faghih, A., Date, A., & Akbarzadah, A. (2019).
Industrial heating application of a salinity gradient solar pond for salt production.
Energy Procedia, 160(2018), 231-238. https://doi.org/10.1016/j.egypro.2019.02.141

Bhat, A. H., Sharma, K. C., & Banday, U. J. (2015). Impact of Climatic Variability on
Salt Production in Sambhar Lake, a Ramsar Wetland of Rajasthan, India. Middle-
East Journal of Scientific Research, 23(9), 2060-2065.
https://doi.org/10.5829/idosi.mejsr.2015.23.09.95224

BMKG. (2024). Data Online-Pusat Database-BMKG. Badan Meteorologi Klimatologi dan
Geofisika. ~ Diakses  pada  tanggal 7  Pebruari 2024  pada  laman
https://dataonline.bmkg.go.id/data_iklim.

Chakrabarty, S. G., Wankhede, U. S., Shelke, R. S., & Gohil, T. B. (2020). Investigating
temperature development in salinity gradient solar pond using a transient heat
transfer model. Solar Energy, 202(February), 32-44.
https://doi.org/10.1016/j.solener.2020.03.052

Diskan Kab Jepara. (2024). Data Produksi Garam Rakyat Tahun 2018-2023 Kabupaten
Jepara, Dinas Perikanan Kabupaten Jepara.

Dwiyitno, D., Sturm, M. T., Januar, H. I., & Schuhen, K. (2021). Influence of various
production methods on the microplastic contamination of sea salt produced in
Java, Indonesia. Environmental Science and Pollution Research, 28(23), 30409-30413.
https://doi.org/10.1007/s11356-021-14411-6

Febrizki, M. Y., & Luthfi, A. (2022). Resilensi Petani Garam Rakyat dalam
Mempertahankan Usaha Ekonomi Di Desa Kedung Malang, Kecamatan Kedung,
Kabupaten Jepara. Solidarity: Journal of Education, Society and Culture, 11(1), 12-26.
https://doi.org/10.15294/solidarity.v11i1.58794

Guntur, G., Jaziri, A. A., Prihanto, A. A., Arisandi, D. M., & Kurniawan, A. (2018).

|735



Pelatihan Teknologi Tunnel untuk Meningkatkan Produksi Garam di Kabupaten Jepara
Dias Prihatmoko et al.

Development of salt production technology using the prism greenhouse method.
IOP  Conference Series: Earth and Environmental Science, 106(1), 1-7.
https://doi.org/10.1088/1755-1315/106/1/012082

Hoiriyah, Y. U. (2019). Peningkatan Kualitas Produksi Garam Menggunakan
Teknologi Geomembran. Jurnal Studi Manajemen Dan Bisnis, 6(2), 71-76.
https://doi.org/10.21107/jsmb.v6i2.6684

Joesidawati, M. 1., & Suwarsih. (2019). Pelatihan Produksi Garam Rakyat Dengan
Metode Tunnel Bersirip. Jurnal Abdi Mas TPB, 1.

Liu, B.,, Wang, S., Liu, X., & Sun, H. (2022). Evaluating soil water and salt transport in
response to varied rainfall events and hydrological years under brackish water
irrigation in the North China Plain. Geoderma, 422(April), 115954.
https://doi.org/10.1016/j.geoderma.2022.115954

Mahasin, M. Z., Rochwulaningsih, Y., & Sulistiyono, S. T. (2020). Coastal Ecosystem as
Salt Production Centre in Indonesia. E3S Web of Conferences, 202.
https://doi.org/10.1051/e3sconf/202020207042

Mustofa, A. (2016). Strategi Pengembangan Usaha Garam Rakyat di Kecamatan
Kedung Kabupaten Jepara. Jurnal DISPROTEK, 7(2), 22-29.
https://ejournal.unisnu.ac.id/JDPT/article/view/423

Mustofa, A., & Wijanarko, K. D. (2022). Pengenalan Metode Penyimpanan dan
Pengemasan lkan Asap Di Desa Dermolo Kecamatan Kembang Kabupaten
Jepara. Seminar Nasional Pengabdian Kepada Masyarakat, 16-17.

Nurdiani, R., Jaziria, A. A., Jatmiko, Y. D., Muyasyaroh, H., Pratama, N. A., Kholil, M.
L., & Maulidia, M. A. (2020). Pengabdian Kepada Masyarakat Melalui Pengenalan
Kemasan Vakum Untuk Ikan Asap Khas Tuban. Prosiding Seminar Nasional
Perikanan Dan Kelautan VIII ISBN : 978-602-72784-3-1, 170-174.

Nuzula, N. I, Masruroh, I, Kartika, A. G. D., Efendy, M., & Setiyawan, F. (2023).
Evaporation Rate Analysis Of Raw Water In Salt Production Using a Prototype At
Salt House. IOP Conference Series: Earth and Environmental Science, 1250(1), 1-11.
https://doi.org/10.1088/1755-1315/1250/1/012004

Parsa, S. M., Majidniya, M., Alawee, W. H., Dhahad, H. A., Ali, H. M., Afrand, M., &
Amidpour, M. (2021). Thermodynamic, economic, and sensitivity analysis of salt
gradient solar pond (SGSP) integrated with a low-temperature multi-effect
desalination (MED): Case study, Iran. Sustainable Energy Technologies and
Assessments, 47(December 2020), 101478. https://doi.org/10.1016/j.seta.2021.101478

Petereit, J., Saynisch, J., Irrgang, C., Weber, T., & Thomas, M. (2018). Electromagnetic
characteristics of ENSO. Ocean Science, 14(3), 515-524. https://doi.org/10.5194/os-

736



.flmnlw ‘ndonesian Journal of Communily Research and Engagement

14-515-2018

Prabawa, F. Y., & Bramawanto, R. (2021). The intensification of industrial salt
production using the salt production house concept. IOP Conference Series: Earth
and Environmental Science, 925(1). https://doi.org/10.1088/1755-1315/925/1/012031

Prajapati, S., Mehta, N., & Yadav, S. (2021). An overview of factors affecting salt
gradient solar ponds. Materials Today: Proceedings, XXXX.
https://doi.org/10.1016/j.matpr.2021.09.538

Pramudia, Z., Yanuar, A. T., Al Zamzami, I. M., Kurniaty, R., Lestariadi, R. A., Ulfa, S.
M., Guntur, G., Kurniawan, A., & others. (2023). Induksi Metode Continuously
Dynamic Mixing (Cdm) Untuk Optimasi Produksi Garam Dengan Teknologi
Greenhouse Salt Tunnel (Gst) Di Pesisir Selatan Kabupaten Malang. Journal of
Innovation and Applied Technology, 9(1), 49-56.

Prihatmoko, D., Mustofa, A., Faidlon, A., & Arifin, Z. (2024). Rancang Bangun Sistem
Kontrol dan Monitor Produksi Garam Menggunakan Internet of Things. Jurnal
Disprotek, 15(1), 65-72. https://doi.org/10.34001/jdpt

Ramly, Z. A., Ahmad, N., & Juhaseng, N. A. (2022). Geomembrane Filter Thread
Technique’s Potential to Increase Salt Production in Jeneponto Regency.
Indonesian Journal of Environmental Management and Sustainability, 6(3), 76-81.
https://doi.org/10.26554/ijems.2022.6.3.76-81

Rghif, Y., Zeghmati, B., & Bahraoui, F. (2019). Modeling of a salt gradient solar pond
under Moroccan climate taking into account double-diffusive convection.
Materials Today: Proceedings, 30, 883-888.
https://doi.org/10.1016/j.matpr.2020.04.345

Saiful, Firdus, & Suhendrayatna. (2019). Peningkatan Kuantitas Dan Kualitas Garam
Rakyat Dengan Terapan Teknologi Geomembran Dan Tunnel. Prosiding Seminar
Nasional Ke-1V Fakultas Pertanian Universitas Samudra.

Tansuchat, R. (2023). A Copula-Based Meta-Stochastic Frontier Analysis for
Comparing Traditional and HDPE Geomembranes Technology in Sea Salt
Farming among Farmers in Phetchaburi, Thailand. Agriculture (Switzerland), 13(4).
https://doi.org/10.3390/agriculture13040802

737



