
 

 

102 

 

DAFTAR PUSTAKA 

 

Assumpção, H. C. P., & Hadlich, G. M. (2017). Estatística descritiva e 

estacionaridade em variáveis geoquímicas ambientais. Engenharia 

Sanitaria e Ambiental, 22(4), 671–677. https://doi.org/10.1590/s1413-

41522017142739 

Bear, J. (1975). Dynamics of Fluids in Porous Media: Soil Science, 120(2), 162–

163. https://doi.org/10.1097/00010694-197508000-00022 

Bemmelen, R. W. van. (1970). The geology of Indonesia. (2nd ed.). Martinus 

Nijhoff. 

Camarda, M., Gurrieri, S., & Valenza, M. (2006). CO2 flux measurements in 

volcanic areas using the dynamic concentration method: Influence of soil 

permeability. Journal of Geophysical Research: Solid Earth, 111(B5), 

2005JB003898. https://doi.org/10.1029/2005JB003898 

Caracausi, A., Camarda, M., Chiaraluce, L., De Gregorio, S., Favara, R., & 

Pisciotta, A. (2023). A novel infrastructure for the continuous monitoring of 

soil CO2 emissions: A case study at the alto Tiberina near fault observatory 

in Italy. Frontiers in Earth Science, 11, 1172643. 

https://doi.org/10.3389/feart.2023.1172643 

Carapezza, M. L., & Granieri, D. (2004). CO2 soil flux at Vulcano (Italy): 

Comparison between active and passive methods. Applied Geochemistry, 

19(1), 73–88. https://doi.org/10.1016/S0883-2927(03)00111-2 

Craig, H. (1961). Isotopic Variations in Meteoric Waters. Science, 133(3465), 

1702–1703. https://doi.org/10.1126/science.133.3465.1702 

Cussler, E. L. (2009). Diffusion: Mass Transfer in Fluid Systems (3 ed.). Cambridge 

University Press. https://doi.org/10.1017/CBO9780511805134 

Dorcea, D., Hnatiuc, M., & Lazar, I. (2018). Acquisition and Calibration Interface 

for Gas Sensors. 2018 IEEE 24th International Symposium for Design and 

Pengembangan Purwarupa Pengukur Kandungan Gas CO2 dan H2S In Situ  Berdasarkan Metode
Konsentrasi
Dinamis Menggunakan Sensor Metal  Oxide Semiconductor dan Uji Coba di Lapangan Geotermal
Ungaran
Muhammad Faliq Adlan, Dr. Afif Rakhman, S.Si., M.T. ;Dr.rer.nat. Mochamad Nukman, S.T., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



103 

 

 

 

Technology in Electronic Packaging (SIITME), 120–123. 

https://doi.org/10.1109/SIITME.2018.8599253 

Duan, Z., Sun, R., Liu, R., & Zhu, C. (2007). Accurate Thermodynamic Model for 

the Calculation of H2S Solubility in Pure Water and Brines. Energy & 

Fuels, 21(4), 2056–2065. https://doi.org/10.1021/ef070040p 

Durand, M., & Scott, B. J. (2005). Geothermal ground gas emissions and indoor air 

pollution in Rotorua, New Zealand. Science of The Total Environment, 

345(1), 69–80. https://doi.org/10.1016/j.scitotenv.2004.10.023 

Giggenbach, W. F. (1997). The Origin and Evolution of Fluids in Magmatic-

Hydrothermal Systems. Dalam H. L. Barnes & 3rd (Ed.), Geochemistry of 

Hydrothermal Ore Deposits (hlm. 737–796). John Wiley & Sons. 

Gilang, A., Yuliwardana, A. T., & Assidhiqie, A. I. (2018, April 9). Geothermal 

Control System with Estimated Distribution of Resistivity Value Using AMT 

Method in Ungaran Area. EAGE-HAGI 1st Asia Pacific Meeting on Near 

Surface Geoscience and Engineering, Yogyakarta, Indonesia. 

https://doi.org/10.3997/2214-4609.201800348 

Hochstein, M. P., & Browne, P. R. L. (2000). Surface manifestations of geothermal 

systems with volcanic heat sources. Dalam Encyclopedia of volcanoes (hlm. 

835–855). Academic press. 

Indarto, S. (2006). STUDI BATUAN VOLKANIK DAN BATUAN UBAHAN 

PADA LAPANGAN PANASBUMI GEDONGSONGO KOMPLEKS 

GUNUNGAPI UNGARAN JAWA TENGAH. Jurnal RISET Geologi dan 

Pertambangan, 16(1), 30. 

https://doi.org/10.14203/risetgeotam2006.v16.175 

Jentsch, A., Jolie, E., Jentsch, A., & Jolie, E. (2021). Fluxtec—Surveying Natural 

Gas Emissions in Geothermal Exploration. First EAGE Workshop on 

Geothermal Energy in Latin America, 1–7. https://doi.org/10.3997/2214-

4609.202182035 

Kapageridis, I. K. (2015). Variable lag variography using k-means clustering. 

Computers & Geosciences, 85, 49–63. 

https://doi.org/10.1016/j.cageo.2015.04.004 

Pengembangan Purwarupa Pengukur Kandungan Gas CO2 dan H2S In Situ  Berdasarkan Metode
Konsentrasi
Dinamis Menggunakan Sensor Metal  Oxide Semiconductor dan Uji Coba di Lapangan Geotermal
Ungaran
Muhammad Faliq Adlan, Dr. Afif Rakhman, S.Si., M.T. ;Dr.rer.nat. Mochamad Nukman, S.T., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



104 

 

 

 

Korotcenkov, G. (2007). Metal oxides for solid-state gas sensors: What determines 

our choice? Materials Science and Engineering: B, 139(1), 1–23. 

https://doi.org/10.1016/j.mseb.2007.01.044 

Kraal, K. O., Ayling, B. F., DeOreo, S., & Calvin, W. M. (2024). Infrared 

spectroscopy as a tool for hydrothermal alteration mineral analysis to 

support geothermal reservoir characterization at The Geysers, California, 

USA. Journal of Volcanology and Geothermal Research, 445, 107968. 

https://doi.org/10.1016/j.jvolgeores.2023.107968 

Li, Y., Yu, K., Wan, Z., Zhang, Y., Wang, Z., Shi, P., Zhen, Z., & Zhang, B. (2024). 

Regional structural controls on a hydrothermal geothermal system in the 

eastern Pingdingshan coalfield, China: A comprehensive review. 

Geothermics, 123, 103131. 

https://doi.org/10.1016/j.geothermics.2024.103131 

Marin, J., Paskarana, A., Sandy, E. B. S., & Agustian, J. (2023). Assessing 

Geotourism Aspects of Ungaran Geothermal Areas for Promoting 

Sustainable Energy through Volcano-Geothermal Tourist Destination. IOP 

Conference Series: Earth and Environmental Science, 1245(1), 012018. 

https://doi.org/10.1088/1755-1315/1245/1/012018 

Maulydia, N. B., Khairan, K., Tallei, T. E., Estevam, E. C., Patwekar, M., Fauzi, F. 

M., & Idroes, R. (2023). GC-MS Analysis Reveals Unique Chemical 

Composition of Blumea balsamifera (L.) DC in Ie-Jue Geothermal Area. 

Grimsa Journal of Science Engineering and Technology, 1(1), 9–16. 

https://doi.org/10.61975/gjset.v1i1.6 

Millington, R. J., & Quirk, J. P. (1961). Permeability of porous solids. Transactions 

of the Faraday Society, 57(0), 1200–1207. 

https://doi.org/10.1039/TF9615701200 

Molleman, B., Alessi, E., Krol, D., Morton, P. A., & Daly, K. (2022). Application 

of metal oxide semiconductor for detection of ammonia emissions from 

agricultural sources. Sensing and Bio-Sensing Research, 38, 100541. 

https://doi.org/10.1016/j.sbsr.2022.100541 

Pengembangan Purwarupa Pengukur Kandungan Gas CO2 dan H2S In Situ  Berdasarkan Metode
Konsentrasi
Dinamis Menggunakan Sensor Metal  Oxide Semiconductor dan Uji Coba di Lapangan Geotermal
Ungaran
Muhammad Faliq Adlan, Dr. Afif Rakhman, S.Si., M.T. ;Dr.rer.nat. Mochamad Nukman, S.T., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



105 

 

 

 

Nadargi, D. Y., Umar, A., Nadargi, J. D., Lokare, S. A., Akbar, S., Mulla, I. S., 

Suryavanshi, S. S., Bhandari, N. L., & Chaskar, M. G. (2023). Gas sensors 

and factors influencing sensing mechanism with a special focus on MOS 

sensors. Journal of Materials Science, 58(2), 559–582. 

https://doi.org/10.1007/s10853-022-08072-0 

Nugraha, H., Saefulhak, Y., & Pangaribuan, B. (2017, Agustus). A Study on the 

Impacts of Incentives to the Geothermal Energy Electricity Price in 

Indonesia using Production-based Cost Approach. 

Nukman, M. (2009). Overview of Gedongsongo Manifestations of the Ungaran 

Geothermal Prospect , Central Java , Indonesia: A preliminary account. 

https://www.semanticscholar.org/paper/Overview-of-Gedongsongo-

Manifestations-of-the-%2C-%2C-%3A-

Nukman/84e17adb2a7acbc2d1747193befb326974208335 

Nukman, M., & Moeck, I. (2013). Structural controls on a geothermal system in the 

Tarutung Basin, north central Sumatra. Journal of Asian Earth Sciences, 74, 

86–96. https://doi.org/10.1016/j.jseaes.2013.06.012 

Phuong, N. K., Harijoko, A., Itoi, R., & Unoki, Y. (2012). Water geochemistry and 

soil gas survey at Ungaran geothermal field, central Java, Indonesia. Journal 

of Volcanology and Geothermal Research, 229–230, 23–33. 

https://doi.org/10.1016/j.jvolgeores.2012.04.004 

Qin, X., Xia, Y., Wu, J., Sun, C., Zeng, J., Xu, K., & Cai, J. (2022). Influence of 

Pore Morphology on Permeability through Digital Rock Modeling: New 

Insights from the Euler Number and Shape Factor. Energy & Fuels, 36(14), 

7519–7530. https://doi.org/10.1021/acs.energyfuels.2c01359 

Saibi, H., Aboud, E., Setyawan, A., Ehara, S., & Nishijima, J. (2012). Gravity data 

analysis of Ungaran Volcano, Indonesia. Arabian Journal of Geosciences, 

5(5), 1047–1054. https://doi.org/10.1007/s12517-011-0303-x 

Smith, D., Taylor-Curran, H., Barkwith, A., Lister, T., R., Kirk, K., Hannis, S., 

Shorter, K., & Walker-Verkuil, K. (2021). Applying ground gas and gas flux 

monitoring techniques to low-enthalpy, shallow geothermal energy 

Pengembangan Purwarupa Pengukur Kandungan Gas CO2 dan H2S In Situ  Berdasarkan Metode
Konsentrasi
Dinamis Menggunakan Sensor Metal  Oxide Semiconductor dan Uji Coba di Lapangan Geotermal
Ungaran
Muhammad Faliq Adlan, Dr. Afif Rakhman, S.Si., M.T. ;Dr.rer.nat. Mochamad Nukman, S.T., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



106 

 

 

 

exploration. Geothermics, 97, 102251. 

https://doi.org/10.1016/j.geothermics.2021.102251 

Sugiharto, Y. E. (2009). The geothermal study of Ungaran, Indonesia. SEG 

Technical Program Expanded Abstracts 2009, 1305–1309. 

https://doi.org/10.1190/1.3255090 

Suleimenov, O. M., & Krupp, R. E. (1994). Solubility of hydrogen sulfide in pure 

water and in NaCl solutions, from 20 to 320°C and at saturation pressures. 

Geochimica et Cosmochimica Acta, 58(11), 2433–2444. 

https://doi.org/10.1016/0016-7037(94)90022-1 

Tardani, D., Reich, M., Roulleau, E., Takahata, N., Sano, Y., Pérez-Flores, P., 

Sánchez-Alfaro, P., Cembrano, J., & Arancibia, G. (2016). Exploring the 

structural controls on helium, nitrogen and carbon isotope signatures in 

hydrothermal fluids along an intra-arc fault system. Geochimica et 

Cosmochimica Acta, 184, 193–211. 

https://doi.org/10.1016/j.gca.2016.04.031 

Taussi, M., Nisi, B., Brogi, A., Liotta, D., Zucchi, M., Venturi, S., Cabassi, J., 

Boschi, G., Ciliberti, M., & Vaselli, O. (2023). Deep Regional Fluid 

Pathways in an Extensional Setting: The Role of Transfer Zones in the Hot 

and Cold Degassing Areas of the Larderello Geothermal System (Northern 

Apennines, Italy). Geochemistry, Geophysics, Geosystems, 24(6). 

https://doi.org/10.1029/2022gc010838 

Thanden, R. E., Sumadirdja, H., Richards, P. W., Sutisna, K., & Amin, T. C. (1996). 

Peta geologi lembar Magelang dan Semarang, Jawa. Pusat Penelitian dan 

Pengembangan Geologi. 

Winter, T. C., Harvey, J. W., Franke, O. L., & Alley, W. M. (1998). Ground water 

and surface water: A single resource. Dalam Circular (No. 1139). U.S. 

Geological Survey. https://doi.org/10.3133/cir1139 

Yudiantoro, D. F., Ratnaningsih, D. R., Pramudiohadi, E. W., Kurnianto, A. G. B., 

Alfian, D. G., Arhananta, & Abdurrahman, M. (2018). Overview of the 

petrophysical and geochemical properties of the Ungaran Quarternary 

Volcano in relation to geothermal potential. IOP Conference Series: Earth 

Pengembangan Purwarupa Pengukur Kandungan Gas CO2 dan H2S In Situ  Berdasarkan Metode
Konsentrasi
Dinamis Menggunakan Sensor Metal  Oxide Semiconductor dan Uji Coba di Lapangan Geotermal
Ungaran
Muhammad Faliq Adlan, Dr. Afif Rakhman, S.Si., M.T. ;Dr.rer.nat. Mochamad Nukman, S.T., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



107 

 

 

 

and Environmental Science, 212, 012055. https://doi.org/10.1088/1755-

1315/212/1/012055 

Zarroca, M., Linares, R., Bach, J., Roqué, C., Moreno, V., Font, Ll., & Baixeras, C. 

(2012). Integrated geophysics and soil gas profiles as a tool to characterize 

active faults: The Amer fault example (Pyrenees, NE Spain). Environmental 

Earth Sciences, 67(3), 889–910. https://doi.org/10.1007/s12665-012-1537-

y 

 

 

 

  

Pengembangan Purwarupa Pengukur Kandungan Gas CO2 dan H2S In Situ  Berdasarkan Metode
Konsentrasi
Dinamis Menggunakan Sensor Metal  Oxide Semiconductor dan Uji Coba di Lapangan Geotermal
Ungaran
Muhammad Faliq Adlan, Dr. Afif Rakhman, S.Si., M.T. ;Dr.rer.nat. Mochamad Nukman, S.T., M.Sc.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


