UNIVERSITAS
GADJAH MADA

[1]

[4]

[10]

[11]

Rancbang Bangun Sistem Pengukuran Emisi Metana Berbasis Panel Surya Terinstalasi Tetap untuk
Kambing

Ruminansia

MUHAMMAD RIVALDI PRASETYA, Dr. Fitri Puspasari, S.Si., M.Sc.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

C. P. Leisner, “Review: Climate change impacts on food security- focus on
perennial cropping systems and nutritional value,” Plant Sci., vol. 293, 2020,
doi: 10.1016/j.plantsci.2020.110412.

N. Rahmadania, “Pemanasan Global Penyebab Efek Rumah Kaca dan
Penanggulangannya,” llmuteknik.org, vol. 2, no. 3, 2022.

L. Yao, X. H. Ye, X. C. Huang, K. H. Zheng, A. Fitri, and F. Lestari,
“Numerical simulation of hydraulic performance with free overfall flow,” in
IOP Conference Series: Earth and Environmental Science, 2021. doi:
10.1088/1755-1315/880/1/012028.

K. dan G. (BMKG) Badan Meteorologi, “Anomali Suhu Udara Bulan
September ,” www.bmkg.go.id.

K. dan G. (BMKG) Badan Meteorologi, “Informasi Gas Rumah Kaca,”
www.bmkg.go.id.

United States Environmental Protection Agency (EPA), “Overview of
Greenhouse Gases,” www.epa.gov.

Adam Pacsi et al., Pengurangan Metana untuk Minyak dan Gas: Buku
Panduan untuk Para Pembuat Kebijakan. Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 (CC BY NO SA), 2023. Accessed: Nov. 27,
2024. [Online]. Available: https://cldp.doc.gov/resources

L. O. Tedeschi et al., “Quantification of methane emitted by ruminants: a
review of methods,” J. Anim. Sci., vol. 100, no. 7, 2022, doi:
10.1093/jas/skac197.

UNEP, “Global Assessment: Urgent steps must be taken to reduce methane
emissions this decade,” www.unep.org.

A. R. Ravishankara et al., “Global Methane Assessment: Benefits and Costs
of Mitigating Methane Emissions,” 2021. Accessed: Nov. 27, 2024.
[Online]. Available: www.unep.org

Hannah Ritchie, Pablo Rosado, and Max Roser, “Breakdown of carbon

dioxide, methane and nitrous oxide emissions by sector,”

80



Rancbang Bangun Sistem Pengukuran Emisi Metana Berbasis Panel Surya Terinstalasi Tetap untuk
Kambing

Ruminansia

MUHAMMAD RIVALDI PRASETYA, Dr. Fitri Puspasari, S.Si., M.Sc.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

OurWorldinData.org.

[12] X. Wu et al., “Advances in methane emissions from agricultural sources:
Part I. Accounting and mitigation,” J. Environ. Sci. (China), vol. 140, 2024,
doi: 10.1016/j.jes.2023.08.029.

[13] J. Ghassemi Nejad et al., “Advances in Methane Emission Estimation in
Livestock: A Review of Data Collection Methods, Model Development and
the Role of Al Technologies,” 2024. doi: 10.3390/ani114030435.

[14] J. L. Black, T. M. Davison, and 1. Box, “Methane emissions from ruminants
in australia: Mitigation potential and applicability of mitigation strategies,”
2021. doi: 10.3390/ani11040951.

[15] Y. Zhao, X. Nan, L. Yang, S. Zheng, L. Jiang, and B. Xiong, “A review of
enteric methane emission measurement techniques in ruminants,” 2020. doi:
10.3390/ani10061004.

[16] S.Emec, P. Bilge, and G. Seliger, “Design of production systems with hybrid
energy and water generation for sustainable value creation,” Clean Technol.
Environ. Policy, vol. 17,no. 7, 2015, doi: 10.1007/s10098-015-0947-4.

[17] KLHK, “Laporan Inventarisasi Gas Rumah Kaca dan Monitoring,
Pelaporan, Verifikasi,” Lap. Inventar. Gas Rumah Kaca dan Monit.
Pelaporan, Verif., 2021.

[18] L. Wu, P. W. G. G. Koerkamp, and N. Ogink, “Uncertainty assessment of
the breath methane concentration method to determine methane production
of dairy cows,” J. Dairy Sci., vol. 101, no. 2, 2018, doi: 10.3168/jds.2017-
12710.

[19] D. Sorg et al., “The agreement between two next-generation laser methane
detectors and respiration chamber facilities in recording methane
concentrations in the spent air produced by dairy cows,” Comput. Electron.
Agric., vol. 143, 2017, doi: 10.1016/j.compag.2017.10.024.

[20] A. Setiawan, “Rancang Bangun Sistem Pemantauan Gas Metana Emisi
Ruminansia yang Portabel dan Berbasis Mandiri Energi,” 2023,
etd.repository.ugm.ac.id.

[21] S. O. Novantri and U. Y. Oktiawati, “Rancang Bangun Monitoring Kadar

81



Rancbang Bangun Sistem Pengukuran Emisi Metana Berbasis Panel Surya Terinstalasi Tetap untuk
Kambing

Ruminansia

MUHAMMAD RIVALDI PRASETYA, Dr. Fitri Puspasari, S.Si., M.Sc.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Gas Metana pada Pengolahan Sampah Organik Berbasis IoT Menggunakan
Mikrokontroler ESP32,” J. List. Instrumentasi, dan Elektron. Terap., vol. 3,
no. 2, 2022, doi: 10.22146/juliet.v3i2.74791.

[22] P. F. O’Toole, “The Negative Effects of Agricultural Methane on Public
Health: A Policy Solution,” 2022, Doctoral dissertation, University of
Pittsburgh.

[23] Alberta Environmental Protection ., “Guidance document on management of
methane gas adjacent to landfills,” 1999, Calgary, Alberta.

[24] MineARC Systems, B. of E. H. H. A. S. Ohio Department of Health, New
South Wales Environment Protection Authority, and New Jersey Department
of Health and Senior Services, “No Title.”

[25] New South Wales Environment Protection Authority, “Methane Fact Sheet,”
2015, www.epa.nsw.gov.au.

[26] B. of E. H. H. A. S. Ohio Department of Health, “Methane: Answers to
FAQs,” 2012, www.epa.nsw.gov.au.

[27] Atia A, “Methane (CH4) Safety,” 2004, wwwl.agric.gov.ab.ca.

[28] MineARC Systems, “METHANE: HEALTH AND SAFETY HAZARDS
FACT SHEET,” 2021, www.minearc.com.

[29] M. N. Rofiqg, “Estimasi Emisi Gas Metana dari Fermentasi Enterik Ternak
Ruminansia Di Indonesia,” J. Teknol. Lingkung., vol. 15, no. 2, 2016, doi:
10.29122/jtl.v15i2.1599.

[30] V. Palangi, A. Taghizadeh, S. Abachi, and M. Lackner, “Strategies to
Mitigate Enteric Methane Emissions in Ruminants: A Review,” 2022. doi:
10.3390/su142013229.

[31] B. Kroliczewska, E. Pecka-Kietb, and J. Bujok, “Strategies Used to Reduce
Methane Emissions from Ruminants: Controversies and Issues,” 2023. doi:
10.3390/agriculture13030602.

[32] Laura Beil, “Getting creative to cut methane from cows,”
WWW.Sciencenews.org.

[33] N. C. Meister et al., “Effect of pasture management on enteric methane

emissions from goats,” Trop. Anim. Health Prod., vol. 53, no. 1, 2021, dot:

82



Rancbang Bangun Sistem Pengukuran Emisi Metana Berbasis Panel Surya Terinstalasi Tetap untuk
Kambing

Ruminansia

MUHAMMAD RIVALDI PRASETYA, Dr. Fitri Puspasari, S.Si., M.Sc.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

10.1007/s11250-020-02507-z.

[34] Rahma M. A., “Methane (CH4) Detection System Using The TGS2611
Sensor and MQ-4 Sensor,” J. Phys. Conf. Ser. , vol. Vol. 2780, no. No. 1, p.
012034, 2024.

[35] C. Greening et al., “Diverse hydrogen production and consumption pathways
influence methane production in ruminants,” ISME J., vol. 13, no. 10, 2019,
doi: 10.1038/s41396-019-0464-2.

[36] K. Babu and M. Kishore, “Calibration and Characterization of MQ Sensors
for E-Nose Application,” foundryjournal.net, vol. 27, no. 4, 2024.

[37] L. Manjula and E. Saravanakumar, “Locating and Detecting Toxic Gases in
Manholes,” Int. J. Multidiscip. Res. Sci. Eng. Technol., vol. 7, no. 13, 2024.

[38] A. T. AJIBOYE, J. F. OPADII, and A. R. AJAYI, “GRAPHICAL
METHOD FOR DETERMINATION OF MQ-SERIES GAS SENSOR
CIRCUIT PARAMETERS FOR A STANDALONE GAS ALARM
SYSTEM,” 2022. doi: 10.48141/sbjchem.21scon.20 abstract ajiboye.pdf.

[39] N. M. Sakayo, J. N. Mutuku, and J. M. Ngaruiya, “Design and Calibration
of a Microcontroller Based MQ-4 Gas Sensor for Domestic Cooking Gas
System,” Int. J. Appl. Phys., vol. 6, mno. 2, 2019, doi:
10.14445/23500301/ijap-v6i2p106.

[40] L. Henan Hanwei Electronics Co., “Technical data MQ-4 Gas Sensor for
Natural Gas,” https://www.datasheet4u.com/datasheet-
pdf/HenanHanweiElectronics/MQ-4/pdf.php?id=904637, 2018.

[41] N. Kobbekaduwa, W.R. de Mel, and P. Oruthota, “Calibration and
Implementation of Heat Cycle Requirement of MQ-7 Semiconductor Sensor
for Detection of Carbon Monoxide Concentrations,” Adv. Technol., 2021,
doi: 10.31357/ait.v1i2.5068.

[42] K. Zigner, “Methane Sensing in the Field,” digitalcommons.bard.edu, 2019.

[43] D. Dorcea, M. Hnatiuc, and 1. Lazar, “Acquisition and Calibration Interface
for Gas Sensors,” in 2018 IEEE 24th International Symposium for Design
and Technology in Electronic Packaging, SIITME 2018 - Proceedings, 2018.
doi: 10.1109/SIITME.2018.8599253.

83



Rancbang Bangun Sistem Pengukuran Emisi Metana Berbasis Panel Surya Terinstalasi Tetap untuk
Kambing

Ruminansia

MUHAMMAD RIVALDI PRASETYA, Dr. Fitri Puspasari, S.Si., M.Sc.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[44] Y. R. Carrillo-Amado, M. A. Califa-Urquiza, and J. A. Ramén-Valencia,
“Calibration and standardization of air quality measurements using MQ
sensors,” Respuestas, vol. 25, no. 1, 2020, doi: 10.22463/0122820x.2408.

[45] D. A. H. Fakra, D. A. S. Andriatoavina, N. A. M. N. Razafindralambo, K.
abdallah Amarillis, and J. M. M. Andriamampianina, “A simple and low-
cost integrative sensor system for methane and hydrogen measurement,”
Sensors Int., vol. 1, 2020, doi: 10.1016/j.sintl.2020.100032.

[46] A. A. Taiwo, O. J. Femi, A. A. Ruth, and P. J. Olusogo, “Determination of
optimum load resistances of MQ-series gas sensor circuit for specific gas
concentrations,” Telkomnika (Telecommunication Comput. Electron.
Control., vol. 20, no. 1, 2022, doi: 10.12928/ TELKOMNIKA.v20i1.21091.

[47] A. T. Ajiboye, J. F. Opadiji, A. O. Yusuf, and J. O. Popoola, “Analytical
determination of load resistance value for MQ-series gas sensors: MQ-6 as
case study,” Telkomnika (Telecommunication Comput. Electron. Control.,
vol. 19, no. 2, 2021, doi: 10.12928/ TELKOMNIKA.v19i2.17427.

[48] F. Mukhtarov, N. Jo’rayev, S. Zokirov, M. Sadikova, A. Muhammadjonov,
and N. Iskandarova, “Analysis of automation through sensors through gas
sensors in different directions,” EDP Sci. , vol. 508, 2024.

[49] A. Bangkit Sanjaya Umbu, “Analisis Grafik Karakteristik Sensitivitas
Sensor MQ-135 untuk Menentukan Persamaan Hubungan antara ppm dan
Rs/Ro,” J. Teor. dan Apl. Fis., vol. 11, no. 02, 2023, doi:
10.23960/2fjtaf.v11i2.6656.

[50] A. Chauhan, V. V. Tyagi, and S. Anand, “Futuristic approach for thermal
management in solar PV/thermal systems with possible applications,” 2018.
doi: 10.1016/j.enconman.2018.02.008.

[51] S. Deambi, Photovoltaic system design: Procedures, tools and applications.
2016. doi: 10.1201/978131537218l1.

[52] RENZ2I1, “Renewables 2016 Global Status Report,” Renew. Energy Policy
Netw. fot 21st Century, 2016.

[53] A. Allouhi, S. Rehman, M. S. Buker, and Z. Said, “Up-to-date literature

review on Solar PV systems: Technology progress, market status and R&D,”

84



Rancbang Bangun Sistem Pengukuran Emisi Metana Berbasis Panel Surya Terinstalasi Tetap untuk
Kambing

Ruminansia

MUHAMMAD RIVALDI PRASETYA, Dr. Fitri Puspasari, S.Si., M.Sc.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

2022. doi: 10.1016/j.jclepro.2022.132339.

[54] M. H. Shubbak, “Advances in solar photovoltaics: Technology review and
patent trends,” 2019. doi: 10.1016/j.rser.2019.109383.

[55] D.Y. Goswami, Principles of Solar Engineering, Third Edition. 2015. doi:
10.1201/b18119.

[56] A.S. Al-Ezzi and M. N. M. Ansari, “Photovoltaic Solar Cells: A Review,”
2022. doi: 10.3390/as15040067.

[57] A. El Hammoumi, S. Chtita, S. Motahhir, and A. El Ghzizal, “Solar PV
energy: From material to use, and the most commonly used techniques to
maximize the power output of PV systems: A focus on solar trackers and
floating solar panels,” 2022. doi: 10.1016/j.egyr.2022.09.054.

[58] R. A. Diantari and I. Pujotomo, “Calculation of electrical energy with solar
power plant design,” in Proceeding - 2016 International Seminar on
Intelligent Technology and Its Application, ISITIA 2016: Recent Trends in
Intelligent Computational Technologies for Sustainable Energy, 2017. doi:
10.1109/ISITIA.2016.7828701.

[59] Tim Sekretaris Jenderal Dewan Energi Nasional, “Indonesia Energy Out
Look 2019,” J. Chem. Inf. Model., vol. 53, no. 9, 2019.

[60] Our World in Data, “Installed solar energy capacity,” Int. Renew. Energy
Agency , 2024.

[61] A.H.S.K. Jager, O. Isabella, and R. A. van S. M. Zeman, Solar energy: The
physics and engineering of photovoltaic conversion, technologies and
systems, vol. 0, no. 0. 2016.

[62] Indonesia Clean Energy Development, “Panduan Perencanaan dan
Pemanfaatan PLTS ATAP DI INDONESIA,” Indones. Clean Energy Dev.,
2020.

[63] Arduino.cc, “UNO R3 DATASHEET,” www.arduino.cc .

[64] K. Okay, S. Eray, and A. Eray, “Development of prototype battery
management system for PV system,” Renew. Energy, vol. 181, 2022, doi:
10.1016/j.renene.2021.09.118.

[65] C. L. Nge, I. U. Ranaweera, O. M. Midtgard, and L. Norum, “A real-time

85



Rancbang Bangun Sistem Pengukuran Emisi Metana Berbasis Panel Surya Terinstalasi Tetap untuk
Kambing

Ruminansia

MUHAMMAD RIVALDI PRASETYA, Dr. Fitri Puspasari, S.Si., M.Sc.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

energy management system for smart grid integrated photovoltaic generation
with battery storage,” Remew. Energy, vol. 130, 2019, doi:
10.1016/j.renene.2018.06.073.

[66] Alibaba.com (EC Mart Trading (Shenzhen) Limited), “HX-3S-FL25A-A Li-
ion 18650 Battery Protection Board With Balance For li-ion Lipo Battery
Cell Pack Module ,” Alibaba.com .

[67] J.Hill, C. McSweeney, A. D. G. Wright, G. Bishop-Hurley, and K. Kalantar-
zadeh, “Measuring Methane Production from Ruminants,” 2016. doi:
10.1016/j.tibtech.2015.10.004.

[68] Beetrona, “5x5 cm Cooling Fan 12V DC Kipas Mini Pendingin 5 x 5 cm ,”
tokopedia.com/beetrona.

[69] N. Cameron, Arduino Applied. 2019. doi: 10.1007/978-1-4842-3960-5.

[70] K. Mertens, Photovoltaics: Fundamentals, Technology, and Practice,
Second edition. 2018.

[71] Murata Manufacturing, “US18650VTC6 PRODUCT DATASHEET,”
Murata Manuf. Co., Ltd..

[72] S. S. Islam, M. M. Hasan, M. R. Islam, and M. F. Hossain, “Performance
Analysis of IoT Based Solar Operated Smart Water Management System for
Irrigation Field,” in 3rd International Conference on Electrical and
Electronic Engineering, ICEEE 2021, 2021. doi:
10.1109/ICEEE54059.2021.9718794.

[73] T. Instruments, “LM2596 SIMPLE SWITCHER ® Power Converter 150-
kHz 3-A Step-Down Voltage Regulator,” LM2596 SIMPLE Switch. Power
Convert. 150-kHz 3-A Step-Down Volt. Regul., vol. 1, no. 1, 2023.

[74] Elmechtechnology, “Stepdown LM2596,”
ELMECHTECHNOLOGY.COM.

[75] Wattuneed, “12V 100Wp monocrystalline solar panel,” wattuneed.com .

[76] A. de Myttenaere, B. Golden, B. Le Grand, and F. Rossi, “Mean Absolute
Percentage Error for regression models,” Neurocomputing, vol. 192, 2016,
doi: 10.1016/j.neucom.2015.12.114.

[77] D. Chicco, M. J. Warrens, and G. Jurman, “The coefficient of determination

86



Rancang Bangun Sistem Pengukuran Emisi Metana Berbasis Panel Surya Terinstalasi Tetap untuk
Kambing

Ruminansia

MUHAMMAD RIVALDI PRASETYA, Dr. Fitri Puspasari, S.Si., M.Sc.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

R-squared is more informative than SMAPE, MAE, MAPE, MSE and RMSE
in regression analysis evaluation,” PeerJ Comput. Sci., vol. 7, 2021, doi:
10.7717/PEERJ-CS.623.

[78] J.J. Montafio Moreno, A. Palmer Pol, A. Ses¢ Abad, and B. Cajal Blasco,

“Using the R-MAPE index as a resistant measure of forecast accuracy.,’

Psicothema, vol. 25, no. 4, 2013, doi: 10.7334/psicothema2013.23.

87



	DAFTAR PUSTAKA

