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ABSTRACT

Water is the most important substance needed by living things apart from air. Long droughts have serious
impacts on society and the environment resulting in a lack of clean water supply, both in terms of quality and
quantity. The purpose of the article is to contribute to a better understanding of overcoming the clean water
crisis by utilizing artificial rain. The method of writing this article is a literature study on several journals and
previous articles to obtain data and information to review experiences that have been successfully carried out
in previous studies. The parameters used are pH, DHL, Sulfate, and Ca. Based on the study data, the pH is 6-8
which is still safe for drinking water consumption and fisheries, the DHL parameter is not recommended for
drinking water consumption because it contains electric charge and is not recommended for agriculture and
fisheries because it has high DHL levels. Sulfate is considered safe because it has low levels. In general, the
presence of sulfate does not have a significant impact on health because the nature of sulfate ions is quite stable
and does not react easily. Both high and low Ca levels are still considered unsafe. Only pH and Sulfate levels are
classified as safe for agriculture, fisheries, and as drinking water.
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1. Introduction

Water is the main joint of life. It is undeniable that basic human needs and activities are
dominated by almost 80% with water. Water not only meets basic human needs as drinking
water, but also functions as a source of life such as industry, irrigating agricultural land,
fisheries, to power plants, and so on. However, gradually water needs are not in line with
the level of availability, either related to the dimensions of time and space or even the
amount and quality (Akhmad and Bayuadji, 2019).

Water has a renewable and dynamic nature, which means that the main source of water
in the form of rain always comes when it is in season (Kodoati and Sjarief, 2010). However,
under certain conditions water is non-renewable, for example in certain geological
conditions the process of groundwater travel takes thousands of years, so that if
groundwater extraction is done excessively, water will run out (Kodoatie and Roestam,
2010). Rainwater can be used for the availability of sufficient clean water to prevent water
crises and scarcity.

Clean water crisis is a condition of imbalance between the availability of clean water
and the demand for clean water. Basically, only 2.5% of the earth consists of pure water
(fresh water) (Kusumanta, 2019). The clean water crisis causes something called scarcity.
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One way to overcome the water crisis is to use artificial rain to maintain water quality and
meet various needs in a sustainable manner.

Water quality is an important thing that needs to be managed. Water quality in
accordance with quality standards makes meeting the need for clean water can be fulfilled
(Yanti and Harudu, 2019). Water quality management is carried out from the physical
parameters of water to determine odor, color, total dissolved solids (TDS), turbidity, taste,
and temperature (Anuar et al,, 2015).

The author chose to conduct this research because the problems raised are one of the
increasingly urgent environmental issues and have a serious impact on society and the
environment. Long droughts lead to a lack of clean water supply which is often caused by
climate change, both in terms of quality and quantity. This has a direct impact on daily life.

By understanding the root causes and consequences of the clean water crisis caused by
the long drought, the authors hope that this study can contribute to a better understanding
of overcoming the clean water crisis by utilizing artificial rain. Thus, this research has a
relationship in the context of environmental sustainability and community welfare.

The problem of water supply is a very urgent problem. Because the problem of water
supply in the future will be more complex. This is due to the decreasing availability of water
both in quantity and quality. Weather modification technology or commonly known as
artificial rain is one way to anticipate reduced water reserves, especially the availability of
clean water. The use of weather modification technology is carried out based on studies of
aspects of water availability and the results of weather modification activities that have
been carried out (Nugroho, 2001).

Artificial rain refers to a technology created to stimulate or create precipitation (rain)
with the aim of overcoming the water crisis and reducing the impact of droughts that are
increasingly frequent due to climate change (Puspitalova, 2023). Entering the dry month,
the quality and amount of water is increasingly difficult to obtain by most residents in
Indonesia. The increasingly extreme weather makes water supplies run low. It is
undeniable, artificial rain will provide benefits like the function of rain in general. Artificial
rain will be very beneficial, especially for areas that are experiencing a dry season.

Water is the most important substance needed by living things besides air. According
to Revansyah et al. (2022) Water is a chemical molecule consisting of a combination of one
oxygen atom and two hydrogen atoms forming a covalent bond. Water is one of the
inseparable needs of living things in its existence.

Rapid changes at this time indicate that humans are in a transition period from a period
that considers water use to be affected by scarcity of supplies (Husni &; Nuryanto, 2000).

According to Akhmad and Bayuadji (2019), water needs almost certainly have a
tendency not to be in line with the level of availability, both related to the dimensions of
time and space, as well as the amount and quality. For this reason, humans intervene into
the pattern of water availability through the creation of water reservoirs through the
construction of dams. The formation of reservoirs due to dams, it is expected that excess
water in the rainy season can be stored for use in the dry/ dry season which has a relatively
large level of water demand.

Climatologically, Indonesia which is located in the equatorial region, actually rainfall is
quite abundant throughout the year, only the distribution is uneven. Most rainfall falls only
in the rainy season. Meanwhile, water needs (especially clean water) do not know the
season and even tend to increase, while water sources in the form of rainfall are relatively
fixed. This resulted in many places experiencing water crises, not only in the dry season but
also in the rainy season (Husni and Nuryanto, 2000)

According to the United Nations (UN) in 2019 noted that there are about 2.2 billion
people or about a quarter of the world's population still lack safe drinking water.
Meanwhile, 4.2 billion people lack safe sanitation services and 3 billion lack basic
handwashing facilities. According to the Bappenas report, the availability of water in most
areas of Java and Bali is currently classified as scarce to critical. Meanwhile, water
availability in South Sumatra, West Nusa Tenggara, and South Sulawesi is projected to
become scarce or critical by 2045. The scarcity of clean water also applies to drinking water.
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According to the 2020-2024 RPJMN, only 6.87 percent of households have access to safe
drinking water. Meanwhile, based on the 2020 National Socioeconomic Survey (Susenas)
from BPS, it also shows that 90.21 percent of households have access to adequate drinking
water, although the distribution is uneven (Iswara, 2021).

Many things can be done to overcome or reduce the current water crisis in Indonesia,
one of which is to apply artificial rain. Artificial rain is a human effort to increase rainfall
that falls naturally by changing the physical processes that occur within the cloud (Jakaria
and Tohir, 2017).

Artificial rain is made by seeding clouds using materials that are hygroscopic (absorb
water) so that the growth process of rain grains in the clouds will increase and will further
accelerate the occurrence of rain. The cloud used to make artificial rain is a type of Cumulus
(Cu) cloud that looks like a cauliflower. Once the location of the clouds is known, aircraft
carrying special powder to bring down rain are flown towards the clouds. Artificial rain is
usually made to help areas that are experiencing drought, or it can also be made to fill
reservoirs, lakes, for clean water purposes, irrigation, power plants (PLTA), as well as
anticipating forest or land fires and haze. Since this artificial rain is a weather modification,
it is artificial rain can occur at any time without having to wait for the sky to cloud (Jakaria
and Tohir, 2017).

2. Methods

The method used in writing this article is a literature study in several journals and
previous articles to obtain data and information to review experiences that have been
successfully carried out in previous research and provide a clearer understanding.
Literature studies focus on searching for literature and facts about studies. Journal and
article criteria are searched with the keywords "water" and "artificial rain".

3. Results and Discussion
3.1 Results of Rainwater Quality Analysis

The data used is data from the analysis of rainwater quality and reservoirs in artificial
rain activities including physical and chemical parameters that have been carried out in
various locations in Indonesia as in the following table:

Table 1. Observed water quality parameters

No. Parameter

1. Daya Hantar Listrik (DHL) Kimia
2. pH

3. Sulfate

4. Calcium (Ca)

3.2 Results of Rainwater Quality Analysis During Artificial Rainfall Activities

Table 2. Comparison of parameters result

No.  Parameter Result Source

1. pH 6,26-6,34 (Husni and Nuryanto, 2000)
7 (Mashuri etal,, 2021)

2. DHL 29,13-38,55 umhos/cm (Husni and Nuryanto, 2000)
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214,8 umhos/cm (Riyandini, 2020)

3. Sulfate 20 mg/L (Mashuri et al., 2021)
13,10 - 41,32 mg/L (Prasetyo, 2022)

4. Calcium (Ca) 0,67-0,79 mg/L (Husni and Nuryanto, 2000)
10 mg/L (Mashuri et al., 2021)

321 pH

The pH parameter is a measure that describes the acidity of a solution. Based on the
data in Table 2, there was no significant difference between the two treatments, although in
general there was an upward pattern. In accordance with group A water quality standards
according to PP No. 20 0of 1990, water used for human consumption must have a pH between
6.5 to 8.5, but it is highly recommended around 6.5. In the two sites tested, the pH of the
rainwater remained within the permissible range, even close to the recommended value.
According to Swingle, as quoted in Wardoyo (1981), the pH of water for fishery purposes
ranges from 5.0 to 9.0. Therefore, with a pH of about 6.4 during periods of artificial rain, the
water can still support the normal life of fish.

3.2.2 Electricity

Electrical conductivity (DHL) is a measure that indicates the concentration of ions in
water. Based on the data in Table 2, in general, DHL values in two different places, show a
significant difference. During artificial rain treatment, there is an increase in DHL value, the
amount of dissolved solids increases, which results in an increase in DHL. This phenomenon
is thought to have a significant relationship with artificial rain treatment. When artificial
rain is carried out, the intensity of rain increases, so the mass of water also increases.

Based on class A water quality standards according to PP No. 20 of 1990, there is no
maximum limit for DHL value. However, for drinking water, it is recommended that DHL be
very low or even non-existent. Therefore, although artificial rainwater can still be used as
safe drinking water, because it still has the ability to conduct electricity, it should not be
used for such purposes. Based on table 2 it can be concluded that artificial rainwater cannot
be used as drinking water because it has high DHL levels.

According to Sylvester (1985), fish tolerance to DHL is affected by water hardness. In
soft water, fish can live well if DHL ranges from 150 to 500 umhos/cm. Above 500
umhos/cm, fish cannot survive. However, in hard waters, fish can tolerate higher DHL, even
up to 2000 umhos/cm. Therefore, rainwater with a DHL value of around 30 to 40 umhos/cm
is still suitable for fisheries purposes.

In agriculture, salinity is an important parameter among other parameters, and
indicates the amount of salt dissolved in water. Salinity is also often measured by DHL or
presented as total dissolved solids (TDS, mg/1). USDA (1954). Based on the classification in
table 2, artificial rainwater with a DHL value of around 29 to 215 umhos/cm can be
categorized as water of poor quality for agriculture.

3.2.3 Sulphate

Sulfate is an ionic form of sulfur or sulfur that occurs naturally in water. More stable
sulfates can form when reacting with other elements in water. The turbid water indicates
the higher the concentration of sulfate (Mulyono, 2007). In general, the presence of sulfate
does not have a significant impact on health because the nature of sulfate ions is quite stable
and not easy to react, but the impact can be felt directly in terms of taste if the concentration
of sulfate in water is high (Sutanto and Iryani 2011). High sulfate levels can cause an
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unpleasant taste and smell in water and cause corrosion in pipes (Achmad, 2004; Mauldy,
2018). The excess amount of sulfate ions in water causes the effect of washing the stomach
if consumed by humans (Sulistyorini et al., 2016). Permenkes RI number 492 of 2010
stipulates that the maximum concentration of sulfate allowed for drinking water is 250

mg/L.
3.2.4 Calcium (Ca)

The standard for the content of Calcium (Ca) in drinking water in the Indonesian
National Standard (SNI) number 01-0220-1987 concerning drinking water is 10 mg / L (10
ppm). Based on the data in Table 2, information can be obtained that the Ca test parameters
in both treatments show a difference, generally showing an increase pattern in the two
treatments during artificial rain activities. However, the Ca element obtained is relatively
large, so it needs attention, because rainwater should not contain Ca elements.

Chemically the molecular structure of water is a bond of 2 hydrogen atoms and 1
oxygen atom better known by the formula H20 (dihedral), but in solid form (ice) turns into
a bond of 4 hydrogen atoms and 1 oxygen atom (tetrahedral). Physically water has several
unique properties: odorless, tasteless and colorless; freezing point at 0°C and boiling point
at 100°C; specific heat of 539.5 calories and density = 1.00; the maximum density
temperature is 4°C; and has a relatively small specific conductivity

Water that has the above properties is pure water, so that in nature water that has the
properties as above almost does not occur, because water in nature is not really pure
because in it there are always various materials both organic and inorganic, ranging from
floating, suspended to dissolved.

3.3 Water Requirements for Fit for Consumption

WHO provides very detailed guidance in the "Guidelines for Drinking-water Quality",

including recommended limit values for various parameters. Here are some examples of
limit values recommended by WHO for some key parameters in drinking water:
In the assessment of water quality, several parameters are crucial. Microbiologically, the
absence of Escherichia coli and coliform bacteria in 100 mL samples is imperative.
Chemically, the concentrations of Cadmium, Mercury, Lead, Ammonium, Nitrate, and Nitrite
must not exceed 0.003 mg/L, 0.001 mg/L, 0.01 mg/L, 0.5 mg/L, 50 mg/L, and 0.1 mg/L
respectively. Physically, the water should not exhibit unusual smells or tastes, with
Turbidity levels not exceeding 5 NTU. Radioactively, the presence of Radon should not
surpass 1.000 Bq/L. Additionally, parameters such as pH (ideally between 6.5 and 8.5) and
Dissolved Oxygen (at least 5 mg/L) are vital indicators of water quality. These parameters
collectively serve as benchmarks for ensuring the safety and purity of water for
consumption and environmental health.

3.4 Water Requirements for Agriculture

Water can be used as a source of irrigation for agriculture, the conditions for water that
can be used for irrigation, if taken from the parameters in the study, namely having a
temperature between 18 0 C -35 0 C, and having an acidity level of water between 6 -8.5 PH.
This can affect the growth of rice in rice fields (Yusuf, 2014).

3.5 Water Requirements for Fisheries

In accordance with the Indonesian National Standard 7550:2009 (March 21, 2013), the
optimal level of dissolved oxygen for tilapia is set at 7 ppm. As emphasized by Effendi
(2003), waters designated for the benefit of fisheries should maintain a dissolved oxygen
concentration of no less than 5 mg/L. Any imbalance in dissolved oxygen levels poses a
significant risk to fish health, potentially inducing stress due to inadequate oxygen supply
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to the brain. Moreover, insufficient oxygen availability can lead to fatal outcomes, such as
anoxia, where body tissues fail to effectively bind the dissolved oxygen in the bloodstream
(Dahril etal., 2017). It's imperative to maintain adequate dissolved oxygen levels in aquatic
environments to ensure the well-being and survival of fish populations, thereby sustaining
the ecological balance of aquatic ecosystems.

Andrianto (2005) highlights the detrimental effects of ammonia presence in water,
elucidating its impact on oxygen binding by blood grains, thereby diminishing fish appetite.
Maintaining ammonia levels below 1 ppm is imperative for aquatic ecosystems, as
concentrations exceeding this threshold can pose significant harm to fish and other
cultivated organisms. Furthermore, Handajani and Samsundari (2005) underscore the
importance of meeting specific requirements in aquaculture water management.
Inadequate pond height, for instance, can induce fish shock, particularly as water
temperatures escalate during the day. Such thermal stress renders fish more susceptible to
diseases, emphasizing the critical role of environmental parameters in ensuring the health
and well-being of aquatic species within aquaculture systems.

Maintaining optimal conditions for farmed fish is crucial for their health and
productivity. The ideal temperature range for these aquatic organisms typically falls
between 28°C and 32°C. Below 25°C, fish exhibit decreased movement and appetite, while
temperatures below 12°C can be fatal, leading to freezing. Conversely, temperatures
exceeding 35°C induce stress and respiratory difficulties due to increased oxygen
consumption and decreased solubility of oxygen in water. Moreover, higher temperatures
accelerate the conversion of ammonium to ammonia, which poses greater toxicity to fish.
Fish species show varying degrees of resilience to temperature fluctuations, generally
ranging from 22°C to 32°C, as noted by Judantari, Khairuman, and Amri (2008). Salinity
levels in water, especially in freshwater environments (salinity ranging from 0 to 5 ppt),
must be carefully regulated to ensure optimal fish health and maintenance, as indicated by
Boyd (1982) in Ghufran et al. (2007). These chemical parameters are subject to fluctuations
influenced by factors such as rainfall and evaporation in a given area, as highlighted by
Handajani (2010). Furthermore, the efficiency of feed utilization is directly impacted by
growth rates and the quantity of feed administered. Thus, meticulous management of these
environmental and nutritional factors is essential for the successful cultivation of farmed
fish.

Based on research by Khairuman (2005), it's observed that the survival rates of fish in
various aquatic environments such as ponds and rice fields, particularly during
maintenance at the 8-12 cm stage, typically range between 80-90%. Moreover, the survival
rate at stage Il in KJA stands notably high at around 70%. However, instances of seed death
are noted, primarily attributed to suboptimal pond water levels. Furthermore, insights from
Chotiba (2013) and Rahim et al,, (2015) indicate that fish mortality within each treatment
group is subject to diverse factors, among which salinity plays a significant role. Elevated
salinity levels correspond to increased mortality rates among fish fry due to the strain it
imposes on osmoregulation processes; when osmoregulatory demands surpass the fish's
physiological capacities, fatalities occur. This underscores the multifaceted nature of factors
influencing fish survival and underscores the importance of maintaining optimal
environmental conditions to mitigate mortality risks.

4. Conclusions

Water pollution is considered a major problem facing freshwater and marine
environments; This leads to negative impacts on human health in addition to other
organisms. Freshwater ecosystems with biota living in them are considered a dangerous
threat to the people who consume them. In addition, pollution or water pollution can also
affect the diversity of an aquatic ecosystem due to the presence of invasive species that
develop rapidly and drive out native species in the ecosystem. The public is expected not to
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catch let alone consume fish that are in polluted waters of factory waste, because the
harmful content in these fish can enter the body and trigger damage to the human body.

Acknowledgement
Not applicable.

Author Contribution

Conceptualization, D.A., F.Z.S., S.N.S, D.P,, HKS.; Methodology, D.A., F.Z.S., SN.S, D.P,,
H.K.S.; Software, D.A., F.Z.S., S.N.S, D.P., HK.S.; Validation, D.A., F.Z.S., S.N.S, D.P,, HK.S,;
Formal Analysis, D.A., F.ZS,, S.N.S, D.P.,, HK.S.,; Investigations, D.A,, F.Z.S,, S.N.S, D.P,, HK.S,;
Resources, D.A, F.Z.S.,, S.N.S, D.P,, HK.S,; Data Curation, D.A,, F.Z.S., S.N.S, D.P,, HK.S.; Writing
- Original Draft Preparation, D.A., F.Z.S., S.N.S, D.P., HK.S.; Writing - Review & Editing, D.A.,
F.Z.S., S.N.S, D.P., HK.S.; Visualization, D.A., F.Z.S., S.N.S, D.P., H.K.S.

Funding
This research received no external funding.

Ethical Review Board Statement
Not applicable.

Informed Consent Statement
Not applicable.

Data Availability Statement
Not applicable.

Conflicts of Interest
The authors declare no conflict of interest.

Open Access

©2024. The author(s). This article is licensed under a Creative Commons Attribution
4.0 International License, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons license, and indicate if
changes were made. The images or other third-party material in this article are included in
the article’s Creative Commons license, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons license and your
intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this license,
visit: http://creativecommons.org/licenses/by/4.0/

References

Akhmad, A. H., & Bayuadji, G. (2020). Efektivitas Penerapan Teknologi Modifikasi Cuaca
(TMC) dalam Rangka Meningkatkan Ketersediaan Air di Waduk untuk Mengatasi Krisis

AJTEOH. 2024, VOLUME 1, ISSUE 2 https://journal-iasssf.com/index.php/AJTEOH


https://journal-iasssf.com/index.php/AJTEOH
http://creativecommons.org/licenses/by/4.0/

AGUSTIN et al. (2024) 67

Air.
https://www.researchgate.net/publication/341827305_EFEKTIFITAS_PENERAPAN_
TEKNOLOGI_MODIFIKASI_CUACA_TMC_DALAM_RANGKA_MENINGKATKAN_KETERS
EDIAAN_AIR_DI_ WADUK_UNTUK_MENGATASI_KRISIS_AIR

Amalia, B. I, & Sugiri, A. (2014). Ketersediaan Air Bersih dan Perubahan Iklim: Studi Krisis
Air di Kedungkarang Kabupaten Demak. Jurnal Teknik PWK, 3(Perubahan Iklim dan
Krisis Air), 295-302.
https://ejournal3.undip.ac.id/index.php/pwk/article/viewFile /5058 /5231

Amri, H,, & Amri, S. (2018). Implementasi Teknologi Pengolahan Air Tanah Artesis Menjadi
Air Layak Minum di Desa Buruk Bakul. Jurnal Pengabdian Kepada Masyarakat, 2.
https://journal.pnm.ac.id/index.php/dikemas/article /view/98/83

Anuar, K., Ahmad, A., & Sukendi, S. (2015). Analisis Kualitas Air Hujan Sebagai Sumber Air
Minum Terhadap Kesehatan Masyarakat (Studi Kasus di Kecamatan Bangko
Bagansiapiapi). Dinamika Lingkungan Indonesia, 2(1), 32-39.

Frits Tatangindatu, Ockstan Kalesaran, Robert Rompas. 2013. Studi Parameter Fisika Kimia
Air pada Areal Budidaya Ikan di Danau Tondano, Desa Paleloan, Kabupaten Minahasa
(Study on water physical-chemical parameters around fish culture areas in Lake
Tondano, Paleloan Village, Minahasa Regency). Budidaya Perairan Mei 2013 Vol. 1 No.
2:8-19.
https://pdfs.semanticscholar.org/e480/0bd4dacf32d0a651f205f9¢205e419890d9e.p
df

Gusril, M. (2016). Studi Kualitas Air Minum PDAM di Kota Duri Riau. 8.
https://jurnal.unimed.ac.id/2012 /index.php/geo/article/view /5783

Hadiarti, D. (2005). Penentuan Kadar Sulfat Air Mineral Kemasan Gelas yang Beredar di
Pontianak dengan Metode SM. Ed. 21 Th. 2005. Jurnal Untan, 57-63.
https://jurnal.untan.ac.id/index.php/semirata2015/article/view/14136

Harsoyo, B. (2010). Teknik Pemanenan Air Hujan (Rain Water Harvesting) sebagai
Alternatif Upaya Penyelamatan Sumberdaya Air di Wilayah DKI Jakarta. Jurnal Sains
dan Teknologi Modifikasi Cuaca, 11, 29-39.
https://ejurnal.bppt.go.id/index.php/JSTMC/article /view /2183

Husni, M., & Nuryanto, S. (2000). Kajian Kualitas Air Hujan Buatan dan Kaitannya dengan
Peningkatan Curah Hujan. Jurnal Sains dan Teknologi Modifikasi Cuaca, 1, 179-186.
https://ejurnal.bppt.go.id/index.php/J]STMC/article/view /2132

Jakaria, D. A., & Tohir, C. (2016). Simulasi Teknik Modifikasi Cuaca Hujan Buatan dengan
Menggunakan Adobe Flash. Jurnal Teknik Informatika, 4, 1477. https://jurnal.stmik-
dci.ac.id/index.php/jutekin/article/view/96

Krisis Air Bersih Yang Kian Memburuk Saat Pandemi Menerjang. (2021). Tirto.ID. Retrieved
October 31, 2023, from https://tirto.id/krisis-air-bersih-yang-kian-memburuk-saat-
pandemi-menerjang-gcmz

Kualitas Air dan Kegunaannya di Bidang Pertanian. Mirror UNPAD. Retrieved December 30,
2023, from https://mirror.unpad.ac.id/orari/pendidikan/materi-
kejuruan/pertanian/mekanisasi-
pertanian/kualitas_air_dan_kegunannya_di_bidang_pertanian.pdf

Kusumanata, R. (2023, October 30) Retrieved December 30, 2023, from
https://eprints.upnyk.ac.id/21322/3/Abstrak_123140180_%20Anak%20Agung%20
Ngurah%20Raka%?20Kusumanata.pdf

AJTEOH. 2024, VOLUME 1, ISSUE 2 https://journal-iasssf.com/index.php/AJTEOH


https://journal-iasssf.com/index.php/AJTEOH
https://www.researchgate.net/publication/341827305_EFEKTIFITAS_PENERAPAN_TEKNOLOGI_MODIFIKASI_CUACA_TMC_DALAM_RANGKA_MENINGKATKAN_KETERSEDIAAN_AIR_DI_WADUK_UNTUK_MENGATASI_KRISIS_AIR
https://www.researchgate.net/publication/341827305_EFEKTIFITAS_PENERAPAN_TEKNOLOGI_MODIFIKASI_CUACA_TMC_DALAM_RANGKA_MENINGKATKAN_KETERSEDIAAN_AIR_DI_WADUK_UNTUK_MENGATASI_KRISIS_AIR
https://www.researchgate.net/publication/341827305_EFEKTIFITAS_PENERAPAN_TEKNOLOGI_MODIFIKASI_CUACA_TMC_DALAM_RANGKA_MENINGKATKAN_KETERSEDIAAN_AIR_DI_WADUK_UNTUK_MENGATASI_KRISIS_AIR
https://ejournal3.undip.ac.id/index.php/pwk/article/viewFile/5058/5231
https://journal.pnm.ac.id/index.php/dikemas/article/view/98/83
https://pdfs.semanticscholar.org/e480/0bd4dacf32d0a651f205f9c205e419890d9e.pdf
https://pdfs.semanticscholar.org/e480/0bd4dacf32d0a651f205f9c205e419890d9e.pdf
https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/5783
https://jurnal.untan.ac.id/index.php/semirata2015/article/view/14136
https://ejurnal.bppt.go.id/index.php/JSTMC/article/view/2183
https://ejurnal.bppt.go.id/index.php/JSTMC/article/view/2132
https://jurnal.stmik-dci.ac.id/index.php/jutekin/article/view/96
https://jurnal.stmik-dci.ac.id/index.php/jutekin/article/view/96
https://tirto.id/krisis-air-bersih-yang-kian-memburuk-saat-pandemi-menerjang-gcmz
https://tirto.id/krisis-air-bersih-yang-kian-memburuk-saat-pandemi-menerjang-gcmz
https://mirror.unpad.ac.id/orari/pendidikan/materi-kejuruan/pertanian/mekanisasi-pertanian/kualitas_air_dan_kegunannya_di_bidang_pertanian.pdf
https://mirror.unpad.ac.id/orari/pendidikan/materi-kejuruan/pertanian/mekanisasi-pertanian/kualitas_air_dan_kegunannya_di_bidang_pertanian.pdf
https://mirror.unpad.ac.id/orari/pendidikan/materi-kejuruan/pertanian/mekanisasi-pertanian/kualitas_air_dan_kegunannya_di_bidang_pertanian.pdf
https://eprints.upnyk.ac.id/21322/3/Abstrak_123140180_%20Anak%20Agung%20Ngurah%20Raka%20Kusumanata.pdf
https://eprints.upnyk.ac.id/21322/3/Abstrak_123140180_%20Anak%20Agung%20Ngurah%20Raka%20Kusumanata.pdf

AGUSTIN et al. (2024) 68

Nugroho, S. P. (2001). Prediksi Kekeringan Pengaruh El Nino Tahun 2001-2002 dan
Pemanfaatan Teknologi Modifikasi Cuaca untuk Mengantisipasinya. Sains dan
Teknologi Cuaca, 2, 1441.
https://ejurnal.bppt.go.id/index.php/JSTMC/article /view /2149

Mashuri, Losu, H. Z,, Nurhadi, H., Hakim, M. L., & Sampurno, B. (2021). Perancangan Sistem
Model Scale Alat Pencegah Bercampurnya Air Hujan dengan Air Laut Menggunakan
Sistem Kontrol Otomatis Sensor Suhu guna Menjaga Kestabilan Produksi Garam pada
Musim Hujan. Jurnal AMORI, 2, 2721-3560.
https://garuda.kemdikbud.go.id/documents/detail /2339393

Pandin, R. (2022). Analisis Kualitas Air (Ba Cd, Cu, dan SO4 2-) pada Mata Air Pegunungan
di Desa Tacipong Kecamatan Amali Kabupaten Bone. Repository Universitas
Hasanuddin. http://repository.unhas.ac.id/id/eprint/19880/

Prasetyo, F. (2022). Analisis Status Mutu Air Tanah dengan Parameter Cu, Mg, Ca, dan Sulfat
pada Daerah Aliran Sungai Winongo Kota Yogyakarta. Tugas Akhir.
https://dspace.uii.ac.id/handle/123456789/42217

Prayoga, A., Ramdhani, Y., Mubarok, A., & Topiq, S. (2018, September). Pengukur Tingkat
Kekeruhan Keasaman Dan Suhu Air Menggunakan Mikrokontroler Atmega 328p
berbasis Android. Jurnal Informatika, 5, 248-254.
https://www.researchgate.net/publication/346211961_Pengukur_Tingkat_Kekeruha
n_Keasaman_Dan_Suhu_Air_Menggunakan_Mikrokontroler_Atmega328p_Berbasis_An
droid

Purwantara, S. (2013). Resapan Buatan, Solusi Mengatasi Problema Air. Journal UNY, 4, 443.
https://journal.uny.ac.id/index.php/informasi/article/view /4443

Rahman, A. (2022, Agustus 23). Monitoring Kualitas Air Layak Minum dengan Parameter
Total Dissolved Solid berbasis I0T.
https://eprints.uwhs.ac.id/1317/1/Ari%20Rahman.pdf

Revansyah, M. A.,, Puspaningrum, Putriyani, M., Ayu, N. P., Men, L. K., Setianto, Safriani, L.,
Fitrilawati, Syakir, N., & Aprilia, A. (2022). Analisis TDS, pH, dan COD untuk Mengetahui
Kualitas Air Warga Desa Cilayung. Jurnal Material dan Energi Indonesia, 12, 43-49.
https://jurnal.unpad.ac.id/jmei/article /view/41305

Riyandini, V. L. (2020, Desember). Pengaruh Aktivitas Masyarakat terhadap Kualitas Air
Sungai Batang Tapakis Kabupaten Padang Pariaman. Jurnal Sains dan Teknologi, 20,
2615-2827. https://ojs.sttind.ac.id /sttind_ojs/index.php/Sain/article /view /297

Safitri, R., Purisari, R., & Mashudi, M. (2019). Pembuatan Biopori dan Sumur Resapan untuk
Mengatasi Kekurangan Air Tanah di Perumahan Villa Mutiara, Tangerang Selatan.
Jurnal llmiah Pengabdian kepada Masyarakat, 5, 39-47.
https://journal.ipb.ac.id/index.php/j-agrokreatif/article /view /25716 /16744

Sahputra, R. (2021, Agustus). Analisis Kandungan Kalsium (Ca) pada Air Tanah Bansir Darat
Pontianak Tenggara. Jurnal Pembelajaran IPA dan Aplikasinya (Quantum), 2, 67-72.
https://jurnalstkipmelawi.ac.id/index.php/QJIPI/article/view /482

Sigers, W. H., Prayitno, Y., & Sa, A. (2019, Juli). Pengaruh Kualitas Air terhadap Pertumbuhan
Ikan Nila Nirwana (Oreochromis sp.) pada Tambak Payau. The Journal of Fisheries
Development, 3, 95-104. https://core.ac.uk/download/pdf/229022288.pdf

Sudarmo, N., Musa, S. M. S,, Zainal, R., Kasim, N., & Noh, H. M. (2021). Kajian Kebolehupayaan
Sistem Penuaian Air Hujan (SPAH) sebagai Alternatif Mengurangkan Masalah
Kekurangan Air di Felda Waha, Kota Tinggi, Johor. Research in Management of
Technology and Business, 2, 727-739.
https://publisher.uthm.edu.my/periodicals/index.php/rmtb/article /view /5012

AJTEOH. 2024, VOLUME 1, ISSUE 2 https://journal-iasssf.com/index.php/AJTEOH


https://journal-iasssf.com/index.php/AJTEOH
https://ejurnal.bppt.go.id/index.php/JSTMC/article/view/2149
https://garuda.kemdikbud.go.id/documents/detail/2339393
http://repository.unhas.ac.id/id/eprint/19880/
https://dspace.uii.ac.id/handle/123456789/42217
https://www.researchgate.net/publication/346211961_Pengukur_Tingkat_Kekeruhan_Keasaman_Dan_Suhu_Air_Menggunakan_Mikrokontroler_Atmega328p_Berbasis_Android
https://www.researchgate.net/publication/346211961_Pengukur_Tingkat_Kekeruhan_Keasaman_Dan_Suhu_Air_Menggunakan_Mikrokontroler_Atmega328p_Berbasis_Android
https://www.researchgate.net/publication/346211961_Pengukur_Tingkat_Kekeruhan_Keasaman_Dan_Suhu_Air_Menggunakan_Mikrokontroler_Atmega328p_Berbasis_Android
https://journal.uny.ac.id/index.php/informasi/article/view/4443
https://eprints.uwhs.ac.id/1317/1/Ari%20Rahman.pdf
https://jurnal.unpad.ac.id/jmei/article/view/41305
https://ojs.sttind.ac.id/sttind_ojs/index.php/Sain/article/view/297
https://journal.ipb.ac.id/index.php/j-agrokreatif/article/view/25716/16744
https://jurnalstkipmelawi.ac.id/index.php/QJIPI/article/view/482
https://core.ac.uk/download/pdf/229022288.pdf
https://publisher.uthm.edu.my/periodicals/index.php/rmtb/article/view/5012

AGUSTIN et al. (2024) 69

Wahidah, N., Putranto, R., & Prayitno, W. (2023). Efektivitas Green Roof untuk Mengurangi
Limpasan Hujan. Jurnal Teknologi Infrastruktur, 2, 1784.
https://repositori.usu.ac.id/handle/123456789/16036#:~:text=Dari%20hasil%20p
enelitian%?20pada%20pengujian,atap%20juga%20sangat%20berpengaruh%?20disini

Widodo, F. H. (2000, Desember). Dampak Lingkungan Kegiatan Hujan Buatan dengan Bahan
Semai Calsium Oxyde (Ca O) Studi Kasus: Kegiatan Penelitian Hujan Buatan di DAS
Saguling Jawa Barat Periode 10 Desember 1999 s.d. 04 Januari 2000. Jurnal teknologi
Lingkungan, 1, 258-262. https://www.neliti.com/publications/159358/dampak-
lingkungan-kegiatan-hujan-buatan-dengan-bahan-semai-calsium-oxyde-ca-o-st

Yanti, D.,, & Harudu, L. (2019). ANALISIS KUALITAS FISIKA KIMIA AIR HUJAN DI DESA
DARAWA BERDASARKAN STANDAR KUALITAS AIR BERSIH DI KECAMATAN
KALEDUPA SELATAN KABUPATEN WAKATOBI. Penelitian Pendidikan Geografi, 71-72.

Yulfiperius, Mozes R. Toelihere, Ridwan Affandi, dan Djaja Subardja Sjafei. 2006. Pengaruh
Alkalinitas terhadap kelangsungan hidup dan pertumbuhan ikan lalawak (Barbodes
sp.). Biosfera 23 (1) Januari 2006. https://core.ac.uk/download/pdf/268410199.pdf

AJTEOH. 2024, VOLUME 1, ISSUE 2 https://journal-iasssf.com/index.php/AJTEOH


https://journal-iasssf.com/index.php/AJTEOH
https://repositori.usu.ac.id/handle/123456789/16036#:~:text=Dari%20hasil%20penelitian%20pada%20pengujian,atap%20juga%20sangat%20berpengaruh%20disini
https://repositori.usu.ac.id/handle/123456789/16036#:~:text=Dari%20hasil%20penelitian%20pada%20pengujian,atap%20juga%20sangat%20berpengaruh%20disini
https://www.neliti.com/publications/159358/dampak-lingkungan-kegiatan-hujan-buatan-dengan-bahan-semai-calsium-oxyde-ca-o-st
https://www.neliti.com/publications/159358/dampak-lingkungan-kegiatan-hujan-buatan-dengan-bahan-semai-calsium-oxyde-ca-o-st
https://core.ac.uk/download/pdf/268410199.pdf

AGUSTIN et al. (2024) 70

Biographies of Authors

DHINI AGUSTIN, Study Program of Biology, Universitas Pendidikan Indonesia.

Email: dhini.agustin19@upi.edu
ORCID:

Web of Science ResearcherID:
Scopus Author ID:

Homepage:

FADHILA ZAHRA SANTOSO, Study Program of Biology, Universitas Pendidikan
Indonesia.

Email: santosofadhila@upi.edu
ORCID:

Web of Science ResearcherID:
Scopus Author ID:

Homepage:

SALMAA NABIILAH SAJIDAH, Study Program of Biology, Universitas Pendidikan
Indonesia.

Email: Salmaanabiilah@upi.edu
ORCID:

Web of Science ResearcherID:
Scopus Author ID:

Homepage:

DIDIK PRIYANDOKO, Study Program of Biology, Universitas Pendidikan Indonesia.

Email: didikpriyandoko@upi.edu
ORCID:

Web of Science ResearcherID:
Scopus Author ID:

Homepage:

HERTIEN KOOSBANDIAH SURTIKANTI, Universitas Pendidikan Indonesia.

Email: hertien_surtikanti@yahoo.com
ORCID: 0000-0003-2743-2578

Web of Science ResearcherlID:

Scopus Author ID: 57194536681
Homepage:

AJTEOH. 2024, VOLUME 1, ISSUE 2 https://journal-iasssf.com/index.php/AJTEOH



https://journal-iasssf.com/index.php/AJTEOH
mailto:hertien_surtikanti@yahoo.com
https://orcid.org/0000-0003-2743-2578
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57194536681

