
126 
 

DAFTAR PUSTAKA 

 

Abdulraheem, M. I., Zhang, W., Li, S., Moshayedi, A. J., Farooque, A. A., & Hu, 

J. (2023). Advancement of Remote Sensing for Soil Measurements and 

Applications: A Comprehensive Review. Sustainability, 15(21). 

https://doi.org/10.3390/su152115444  

Afandi, I. H., Firman, & Setiawan, R. (2023). Perbandingan Hasil Peta Topografi 

Menggunakan Sumber Data DEMNAS dan Google Earth Pada IUP PT 

Wahana Petra. Prosiding Seminar Nasional, 5(1), 175–179. 

Ågren, A. M., Larson, J., Paul, S. S., Laudon, H., & Lidberg, W. (2021). Use of 

multiple LIDAR-derived digital terrain indices and machine learning for high-

resolution national-scale soil moisture mapping of the Swedish forest 

landscape. Geoderma, 404, 115280. 

https://doi.org/10.1016/j.geoderma.2021.115280  

Amatulli, G., McInerney, D., Sethi, T., Strobl, P., & Domisch, S. (2020). 

Geomorpho90m, empirical evaluation and accuracy assessment of global 

high-resolution geomorphometric layers. Scientific Data, 7(1), 1–18. 

https://doi.org/10.1038/s41597-020-0479-6  

Ameti, P., & Ajvazi, B. (2021). Gis in soil survey and soil mapping. Geodesy and 

Cartography (Vilnius), 47(2), 80–88. https://doi.org/10.3846/gac.2021.12116  

Aqdam, K. K., Miran, N., Khajelou, Y. M., Aqdam, M. K., Asadzadeh, F., & 

Mosleh, Z. (2021). Predicting the spatial distribution of soil mineral particles 

using OLI sensor in northwest of Iran. Environmental Monitoring and 

Assessment, 193(6), 1–13. https://doi.org/10.1007/s10661-021-09163-2  

Arifiyanto. (2025, Januari 14). Profil Desa Margoyoso. Website Resmi Desa 

Margoyoso. Diakses dari 

https://desamargoyoso.magelangkab.go.id/First/detail_artikel/profil-desa-

margoyoso  

Arshad, M., Li, N., Bella, L. Di, & Triantafilis, J. (2020). Field-scale digital soil 

mapping of clay: Combining different proximal sensed data and comparing 

various statistical models. Soil Science Society of America Journal, 84(2), 

314–330. https://doi.org/10.1002/saj2.20008  

Bagaskoro, D. S., Alamsyah, F. A., & Ramadhan, S. (2022). Faktor-Faktor Yang 

Mempengaruhi Demografi: Fertilitas, Mortalitas Dan Migrasi (Literature 

Review Perilaku Konsumen). Jurnal Ilmu Hukum, Humaniora Dan Politik, 

2(3), 303–312. https://doi.org/10.38035/jihhp.v2i3.1042  

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.3390/su152115444
https://doi.org/10.1016/j.geoderma.2021.115280
https://doi.org/10.1038/s41597-020-0479-6
https://doi.org/10.3846/gac.2021.12116
https://doi.org/10.1007/s10661-021-09163-2
https://desamargoyoso.magelangkab.go.id/First/detail_artikel/profil-desa-margoyoso
https://desamargoyoso.magelangkab.go.id/First/detail_artikel/profil-desa-margoyoso
https://doi.org/10.1002/saj2.20008
https://doi.org/10.38035/jihhp.v2i3.1042


127 
 

Barman, U., & Choudhury, R. D. (2020). Soil texture classification using multi 

class support vector machine. Information Processing in Agriculture, 7(2), 

318–332. https://doi.org/10.1016/j.inpa.2019.08.001  

Basuki, S. (2011). Ilmu Ukur Tanah (Edisi Revisi). Yogyakarta:  Gadjah Mada 

University Press. 

Bishop, M. P., James, L. A., Shroder, J. F., & Walsh, S. J. (2012). Geospatial 

technologies and digital geomorphological mapping: Concepts, issues and 

research. Geomorphology, 137(1), 5–26. 

https://doi.org/10.1016/j.geomorph.2011.06.027  

Bongaarts, J. (2009). Human population growth and the demographic transition. 

Philosophical Transactions of the Royal Society B: Biological Sciences, 

364(1532), 2985–2990. https://doi.org/10.1098/rstb.2009.0137  

Boogaart, K. G. van den, & Delgado, R. T. (2011). Analyzing Compositional Data 

with R. https://doi.org/10.1007/978-3-642-36809-7_7  

Boogaart, K. G. van den, & Tolosana-Delgado, R. (2008). “compositions”: A 

unified R package to analyze compositional data. Computers and Geosciences, 

34(4), 320–338. https://doi.org/10.1016/j.cageo.2006.11.017  

Breiman, L. (2001). Random Forest. Machine Learning, 45, 5–32. 

https://doi.org/10.1007/978-3-030-62008-0_35  

Brown, D. J., Clayton, M. K., & McSweeney, K. (2004). Potential terrain controls 

on soil color, texture contrast and grain-size deposition for the original catena 

landscape in Uganda. Geoderma, 122(1), 51–72. 

https://doi.org/10.1016/j.geoderma.2003.12.004  

Brungard, C. W., Boettinger, J. L., Duniway, M. C., Wills, S. A., & Edwards, T. C. 

(2015). Machine learning for predicting soil classes in three semi-arid 

landscapes. Geoderma, 239-240, 68–83. 

https://doi.org/10.1016/j.geoderma.2014.09.019  

Cambardella, C. A., Moorman, T. B., Novak, J. M., Parkin, T. B., Karlen, D. L., 

Turco, R. F., & Konopka, A. E. (1994). Field scale variability of soil properties 

Iowa soils. Soil Science Society of America Journal, 58(5), 1501–1511. 

Camera, C., Zomeni, Z., Noller, J. S., Zissimos, A. M., Christoforou, I. C., & 

Bruggeman, A. (2017). A high resolution map of soil types and physical 

properties for Cyprus: A digital soil mapping optimization. Geoderma, 285, 

35–49. https://doi.org/10.1016/j.geoderma.2016.09.019  

Campos, A. R., Giasson, E., Costa, J. J. F., Machado, I. R., Silva, E. B. da, & 

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.inpa.2019.08.001
https://doi.org/10.1016/j.geomorph.2011.06.027
https://doi.org/10.1098/rstb.2009.0137
https://doi.org/10.1007/978-3-642-36809-7_7
https://doi.org/10.1016/j.cageo.2006.11.017
https://doi.org/10.1007/978-3-030-62008-0_35
https://doi.org/10.1016/j.geoderma.2003.12.004
https://doi.org/10.1016/j.geoderma.2014.09.019
https://doi.org/10.1016/j.geoderma.2016.09.019


128 
 

Bonfatti, B. R. (2019). Selection of Environmental Covariates for Classifier 

Training Applied in Digital Soil Mapping. Revista Brasileira de Ciência Do 

Solo, 42(0), 1–15. https://doi.org/10.1590/18069657rbcs20170414  

Chagas, C. da S., de Carvalho Junior, W., Bhering, S. B., & Calderano Filho, B. 

(2016). Spatial prediction of soil surface texture in a semiarid region using 

random forest and multiple linier regressions. Catena, 139, 232–240. 

https://doi.org/10.1016/j.catena.2016.01.001  

Chakan, A. A., Minasny, B., Taghizadeh-Mehrjardi, R., Akbarifazli, R., 

Darvishpasand, Z., & Khordehbin, S. (2019). Some practical aspects of 

predicting texture data in digital soil mapping. Soil and Tillage Research, 194, 

104289. https://doi.org/10.1016/j.still.2019.06.006  

Chen, Z., Gao, B., & Devereux, B. (2017). State-of-the-art: DTM generation using 

airborne LIDAR data. Sensors, 17(1), 150. https://doi.org/10.3390/s17010150  

Crozier, M. J. (2010). Landslide geomorphology: An argument for recognition, 

with examples from New Zealand. Geomorphology, 120(1–2), 3–15. 

https://doi.org/10.1016/j.geomorph.2009.09.010  

De Caires, S. A., Martin, C. S., Atwell, M. A., Kaya, F., Wuddivira, G. A., & 

Wuddivira, M. N. (2025). Advancing soil mapping and management using 

geostatistics and integrated machine learning and remote sensing techniques: 

a synoptic review. Discover Soil, 2(1). https://doi.org/10.1007/s44378-025-

00082-z  

Delbari, M., Afrasiab, P., & Loiskandl, W. (2011). Geostatistical analysis of soil 

texture fractions on the field scale. Soil and Water Research, 6(4), 173–189. 

https://doi.org/10.17221/9/2010-swr  

Díaz-Uriarte, R., & Andrés, S. A. de. (2006). Gene selection and classification of 

microarray data using random forest. BMC Bioinformatics, 7, 1–13. 

https://doi.org/10.1186/1471-2105-7-3  

Ding, X., Zhao, Z., Yang, Q., Chen, L., Tian, Q., Li, X., & Meng, F. R. (2020). 

Model prediction of depth-specific soil texture distributions with artificial 

neural network: A case study in Yunfu, a typical area of Udults Zone, South 

China. Computers and Electronics in Agriculture, 169, 105217. 

https://doi.org/10.1016/j.compag.2020.105217  

Egozcue, J. J., Pawlowsky-Glahn, V., Mateu-Figueras, G., & Barceló-Vidal, C. 

(2003). Isometric Logratio Transformations for Compositional Data Analysis. 

Mathematical Geology, 35(3), 279–300. 

https://doi.org/10.1023/A:1023818214614  

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1590/18069657rbcs20170414
https://doi.org/10.1016/j.catena.2016.01.001
https://doi.org/10.1016/j.still.2019.06.006
https://doi.org/10.3390/s17010150
https://doi.org/10.1016/j.geomorph.2009.09.010
https://doi.org/10.1007/s44378-025-00082-z
https://doi.org/10.1007/s44378-025-00082-z
https://doi.org/10.17221/9/2010-swr
https://doi.org/10.1186/1471-2105-7-3
https://doi.org/10.1016/j.compag.2020.105217
https://doi.org/10.1023/A:1023818214614


129 
 

Elhakim, A. F. (2016). Estimation of soil permeability. Alexandria Engineering 

Journal, 55(3), 2631–2638. https://doi.org/10.1016/j.aej.2016.07.034  

Evans, I. S. (2012). Geomorphometry and landform mapping: What is a landform? 

Geomorphology, 137(1), 94–106. 

https://doi.org/10.1016/j.geomorph.2010.09.029  

Filzmoser, P., & Hron, K. (2008). Outlier detection for compositional data using 

robust methods. Mathematical Geosciences, 40(3), 233–248. 

https://doi.org/10.1007/s11004-007-9141-5  

Florinsky, I. V. (2017). An illustrated introduction to general geomorphometry. 

Progress in Physical Geography, 41(6), 723–752. 

https://doi.org/10.1177/0309133317733667  

Forbes, T. R., Rossiter, D., & Van Wambeke, A. (1987). Guidelines for evaluating 

the adequacy of soil resource inventories (SMSS Technical Monograph #4). 

Washington, D.C.: Soil Management Support Services.  

Fuady, Z., & Mustaqim. (2015). Pengaruh Olah Tanah Terhadap Sifat Fisika Tanah 

Pada Lahan Kering Berpasir. Jurnal Ilmiah Sains Dan Teknologi, 15(15), 1–

7. 

Gallant, J. C., & Dowling, T. I. (2003). A multiresolution index of valley bottom 

flatness for mapping depositional areas. Water Resources Research, 39(12). 

https://doi.org/10.1029/2002WR001426  

Garcia, F. A., & Naets, F. (2025). Beyond Limits: Enhancing the Extrapolation 

Performance of Regression Models by Leaving the Boundary Out. In Machine 

Learning 114(12). https://doi.org/10.1007/s10994-025-06933-8 

Gessler, P. E., Moore, I. D., McKenzie, N. J., & Ryan, P. J. (1995). Soil-landscape 

modelling and spatial prediction of soil attributes. International Journal 

Geographical Information System, 9(4), 421–432. 

Getahun, M., Adgo, E., Tolossa, A. R., Tibin, Z., Feng, H., Nigussie, Z., Nyssen, 

J., Frankl, A., & Dondeyne, S. (2026). Soil-landform relationships and 

geomorphology of the Volcanic Highlands in the East African Rift: Insights 

from Mount Guna, Ethiopia. Geoderma Regional, 45, e01069. 

https://doi.org/10.1016/j.geodrs.2026.e01069  

Gilkes, R. J., & Prakongkep, N. (2016). How the unique properties of soil kaolin 

affect the fertility of tropical soils. Applied Clay Science, 131, 100–106. 

https://doi.org/10.1016/j.clay.2016.01.007  

Grimm, R., Behrens, T., Märker, M., & Elsenbeer, H. (2008). Soil organic carbon 

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.aej.2016.07.034
https://doi.org/10.1016/j.geomorph.2010.09.029
https://doi.org/10.1007/s11004-007-9141-5
https://doi.org/10.1177/0309133317733667
https://doi.org/10.1029/2002WR001426
https://doi.org/10.1016/j.geodrs.2026.e01069
https://doi.org/10.1016/j.clay.2016.01.007


130 
 

concentrations and stocks on Barro Colorado Island - Digital soil mapping 

using Random Forests analysis. Geoderma, 146(1–2), 102–113. 

https://doi.org/10.1016/j.geoderma.2008.05.008  

Gruber, F. E., Baruck, J., & Geitner, C. (2017). Algorithms vs. surveyors: A 

comparison of automated landform delineations and surveyed topographic 

positions from soil mapping in an Alpine environment. Geoderma, 308, 9–25. 

https://doi.org/10.1016/j.geoderma.2017.08.017  

Guo, P. T., Li, M. F., Luo, W., Tang, Q. F., Liu, Z. W., & Lin, Z. M. (2015). Digital 

mapping of soil organic matter for rubber plantation at regional scale: An 

application of random forest plus residuals kriging approach. Geoderma, 237–

238, 49–59. https://doi.org/10.1016/j.geoderma.2014.08.009  

Hamza, M. A., & Anderson, W. K. (2005). Soil compaction in cropping systems: 

A review of the nature, causes and possible solutions. Soil and Tillage 

Research, 82(2), 121–145. https://doi.org/10.1016/j.still.2004.08.009  

Harahap, A. A., Idwar, Oktorini, Y., Qomar, N., Volcherina Darlis, V., & Pebriandi. 

(2022). Identifikasi Sifat Fisik Tanah Inceptisol Pada Penggunaan Lahan 

(Land Used) Di Sekitar Kawasan Kampus Bina Widya Universitas Riau. 

Jurnal Penelitian Ilmu-Ilmu Kehutanan, 11(2), 58–59. 

https://doi.org/10.32502/sylva.v11i2.5413  

Hartemink, A. E., McBratney, A., & A-Santos, M. de L. M. (2008). Digital Soil 

Mapping with Limited Data. Springer Netherlands. 

Hastie, T., Tibshirani, R., & Friedman, J. (2009). Springer Series in Statistics The 

Elements of Statistical Learning. The Mathematical Intelligencer, 27(2), 83–

85.  

Hengl, T., Heuvelink, G. B. M., & Rossiter, D. G. (2007). About regression-kriging: 

From equations to case studies. Computers and Geosciences, 33(10), 1301–

1315. https://doi.org/10.1016/j.cageo.2007.05.001  

Hengl, T., Heuvelink, G. B. M., & Stein, A. (2004). A generic framework for spatial 

prediction of soil variables based on regression-kriging. Geoderma, 120(1–2), 

75–93. https://doi.org/10.1016/j.geoderma.2003.08.018  

Hengl, T., & Macmillan, R. A. (2019). Predictive Soil Mapping with R. 

Wageningen: OpenGeoHub   

Hengl, T., Nussbaum, M., Wright, M. N., Heuvelink, G. B. M., & Gräler, B. (2018). 

Random forest as a generic framework for predictive modeling of spatial and 

spatio-temporal variables. PeerJ, 2018(8). https://doi.org/10.7717/peerj.5518  

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.geoderma.2008.05.008
https://doi.org/10.1016/j.geoderma.2017.08.017
https://doi.org/10.1016/j.geoderma.2014.08.009
https://doi.org/10.1016/j.still.2004.08.009
https://doi.org/10.32502/sylva.v11i2.5413
https://doi.org/10.1016/j.cageo.2007.05.001
https://doi.org/10.1016/j.geoderma.2003.08.018
https://doi.org/10.7717/peerj.5518


131 
 

Herbst, M., Diekkrüger, B., & Vereecken, H. (2006). Geostatistical co-

regionalization of soil hydraulic properties in a micro-scale catchment using 

terrain attributes. Geoderma, 132(1–2), 206–221. 

https://doi.org/10.1016/j.geoderma.2005.05.008  

Hillel, D. (2004). Introduction to environmental soil physics. San Diego: Elsevier.  

Ho, V. H., Morita, H., Bachofer, F., & Ho, T. H. (2024). Random forest regression 

kriging modeling for soil organic carbon density estimation using multi-source 

environmental data in central Vietnamese forests. Modeling Earth Systems and 

Environment, 10(6), 7137–7158. https://doi.org/10.1007/s40808-024-02158-1  

Hofmann, T., Darsow, A., & Schafmeister, M. T. (2010). Importance of the nugget 

effect in variography on modeling zinc leaching from a contaminated site 

using simulated annealing. Journal of Hydrology, 389(1–2), 78–89. 

https://doi.org/10.1016/j.jhydrol.2010.05.024  

Hulme, M. (2015). Climate and its changes: a cultural appraisal. Geo: Geography 

and Environment, 2(1), 1–11. https://doi.org/10.1002/geo2.5  

Irawan, L. Y., Panoto, D., Febrianto, A. D., Azizah, V., Farihah, S. N., Aufaristama, 

M., & Mapa, M. T. (2024). Multi-hazard detection in the southern part of 

Banyuwangi Regency using a geomorphological approach. Jamba 

(Potchefstroom, South Africa), 16(1), 1586. 

https://doi.org/10.4102/jamba.v16i1.1586  

Isaaks, E. H., & Srivastava, R. M. (1989). Applied Geostatistics. New York: Oxford 

University Press.  

Jenny, H. (1991). Factors of soil formation: A System of Quantitative Pedology. 

New York: Dover Publications.  

John, K., Isong, I. A., Kebonye, N. M., Ayito, E. O., Agyeman, P. C., & Afu, S. M. 

(2020). Using machine learning algorithms to estimate soil organic carbon 

variability with environmental variables and soil nutrient indicators in an 

alluvial soil. Land, 9(12), 1–20. https://doi.org/10.3390/land9120487  

Kasraei, B., Schmidt, M. G., Zhang, J., Bulmer, C. E., Filatow, D. S., Arbor, A., 

Pennell, T., & Heung, B. (2024). A framework for optimizing environmental 

covariates to support model interpretability in digital soil mapping. Geoderma, 

445, 116873. https://doi.org/10.1016/j.geoderma.2024.116873  

Kaya, F., Başayiğit, L., Keshavarzi, A., & Francaviglia, R. (2022). Digital mapping 

for soil texture class prediction in northwestern Türkiye by different machine 

learning algorithms. Geoderma Regional, 31, e00584. 

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.geoderma.2005.05.008
https://doi.org/10.1007/s40808-024-02158-1
https://doi.org/10.1016/j.jhydrol.2010.05.024
https://doi.org/10.1002/geo2.5
https://doi.org/10.4102/jamba.v16i1.1586
https://doi.org/10.3390/land9120487
https://doi.org/10.1016/j.geoderma.2024.116873


132 
 

https://doi.org/10.1016/j.geodrs.2022.e00584  

Kempen, B., Brus, D. J., Stoorvogel, J. J., Heuvelink, G. B. M., & de Vries, F. 

(2012). Efficiency Comparison of Conventional and Digital Soil Mapping for 

Updating Soil Maps. Soil Science Society of America Journal, 76(6), 2097–

2115. https://doi.org/10.2136/sssaj2011.0424  

Keskin, H., & Grunwald, S. (2018). Regression kriging as a workhorse in the digital 

soil mapper’s toolbox. Geoderma, 326, 22–41. 

https://doi.org/10.1016/j.geoderma.2018.04.004  

Kettler, T. A., Doran, J. W., & Gilbert, T. L. (2001). Simplified Method for Soil 

Particle‐Size Determination to Accompany Soil‐Quality Analyses. Soil 

Science Society of America Journal, 65(3), 849–852. 

https://doi.org/10.2136/sssaj2001.653849x  

Kim, J. H. (2009). Estimating classification error rate: Repeated cross-validation, 

repeated hold-out and bootstrap. Computational Statistics and Data Analysis, 

53(11), 3735–3745. https://doi.org/10.1016/j.csda.2009.04.009  

Kopecký, M., Macek, M., & Wild, J. (2021). Topographic Wetness Index 

calculation guidelines based on measured soil moisture and plant species 

composition. Science of the Total Environment, 757, 143785. 

https://doi.org/10.1016/j.scitotenv.2020.143785  

Korff, M. von, & Sander, T. (2022). Limits of Prediction for Machine Learning in 

Drug Discovery. Frontiers in Pharmacology, 13, 1–10. 

https://doi.org/10.3389/fphar.2022.832120  

Krisnayanti, K. E., Atmaja, D. M., & Kurniawan, W. D. W. (2022). Pemetaan 

Tekstur Tanah Di Kabupaten Bangli. Jurnal ENMAP., 3(2), 34–41. 

https://doi.org/10.23887/em.v3i2.52804  

Kuhn, M., & Johnson, K. (2013). Applied predictive modeling. New York: 

Springer. https://doi.org/10.1007/978-1-4614-6849-3  

Kumar, L., Skidmore, A. K., & Knowles, E. (1997). Modelling topographic 

variation in solar radiation in a GIS environment. International Journal of 

Geographical Information Science, 11(5), 475–497. 

https://doi.org/10.1080/136588197242266  

Kumar, N., Velmurugan, A., Hamm, N. A. S., & Dadhwal, V. K. (2018). Geospatial 

mapping of soil organic carbon using regression kriging and remote sensing. 

Journal of the Indian Society of Remote Sensing, 46(5), 705–716. 

https://doi.org/10.1007/s12524-017-0738-y  

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.geodrs.2022.e00584
https://doi.org/10.2136/sssaj2011.0424
https://doi.org/10.1016/j.geoderma.2018.04.004
https://doi.org/10.2136/sssaj2001.653849x
https://doi.org/10.1016/j.csda.2009.04.009
https://doi.org/10.1016/j.scitotenv.2020.143785
https://doi.org/10.3389/fphar.2022.832120
https://doi.org/10.23887/em.v3i2.52804
https://doi.org/10.1007/978-1-4614-6849-3
https://doi.org/10.1080/136588197242266
https://doi.org/10.1007/s12524-017-0738-y


133 
 

Lal, R., & Shukla, M. K. (2004). Principles of Soil Physics. New York: Marcel 

Dekker. https://doi.org/10.4324/9780203021231-20  

Lal, R., & Stewart, B. A. (2018). Soil and climate. Boca Raton: CRC Press.  

Lambin, E. F., Turner, B. L., Geist, H. J., Agbola, S. B., Angelsen, A., Bruce, J. W., 

Coomes, O. T., Dirzo, R., Fischer, G., Folke, C., George, P. S., Homewood, 

K., Imbernon, J., Leemans, R., Li, X., Moran, E. F., Mortimore, M., 

Ramakrishnan, P. S., Richards, J. F., … Xu, J. (2001). The causes of land-use 

and land-cover change: Moving beyond the myths. Global Environmental 

Change, 11(4), 261–269. https://doi.org/10.1016/S0959-3780(01)00007-3  

Li, J., Wan, H., & Shang, S. (2020). Comparison of interpolation methods for 

mapping layered soil particle-size fractions and texture in an arid oasis. 

Catena, 190, 104514. https://doi.org/10.1016/j.catena.2020.104514  

Li, Q., Gu, F., Zhou, Y., Xu, T., Wang, L., Zuo, Q., Xiao, L., Liu, J., & Tian, Y. 

(2021). Changes in the impacts of topographic factors, soil texture, and 

cropping systems on topsoil chemical properties in the mountainous areas of 

the subtropical monsoon region from 2007 to 2017: A case study in Hefeng, 

China. International Journal of Environmental Research and Public Health, 

18(2), 1–23. https://doi.org/10.3390/ijerph18020832  

Lamsan, S., & Mishra, U. (2010). Mapping soil textural fractions across a large 

watershed in north-east Florida. Journal of Environmental Management, 

91(81), 1686–1694. https://doi.org/10.1016/j.jenvman.2010.03.015  

Liaw, A., & Wiener, M. (2002). The Newsletter of the R Project: Classification and 

Regression by randomForest. R Journal, 2(3), 18–22. 

Lilburne, L., Helfenstein, A., Heuvelink, G. B. M., & Eger, A. (2024). Interpreting 

and evaluating digital soil mapping prediction uncertainty: A case study using 

texture from SoilGrids. Geoderma, 450, 117052. 

https://doi.org/10.1016/j.geoderma.2024.117052  

Lin, J., Zhuang, Y., Zhao, Y., Li, H., He, X., & Lu, S. (2023). Measuring the non-

linear relationship between three-dimensional built environment and urban 

vitality based on a random forest model. International Journal of 

Environmental Research and Public Health, 20(1), 734. 

https://doi.org/10.3390/ijerph20010734  

Lindner, T., Puck, J., & Verbeke, A. (2022). Beyond addressing multicollinearity: 

Robust quantitative analysis and machine learning in international business 

research. Journal of International Business Studies, 53, 1307–1314. 

https://doi.org/10.1057/s41267-022-00549-z  

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.4324/9780203021231-20
https://doi.org/10.1016/S0959-3780(01)00007-3
https://doi.org/10.1016/j.catena.2020.104514
https://doi.org/10.3390/ijerph18020832
https://doi.org/10.1016/j.jenvman.2010.03.015
https://doi.org/10.1016/j.geoderma.2024.117052
https://doi.org/10.3390/ijerph20010734
https://doi.org/10.1057/s41267-022-00549-z


134 
 

Lu, L., & Wang, J. (2025). High-resolution mapping of soil texture at various depths 

in Anhui Province, China. Earth Science Informatics, 18(1), 1–21. 

https://doi.org/10.1007/s12145-024-01622-x  

Ma, Y., Minasny, B., Malone, B. P., & Mcbratney, A. B. (2019). Pedology and 

digital soil mapping (DSM). European Journal of Soil Science, 70(2), 216–

235. https://doi.org/10.1111/ejss.12790  

Mahmoudzadeh, H., Matinfar, H. R., Taghizadeh-Mehrjardi, R., & Kerry, R. 

(2020). Spatial prediction of soil organic carbon using machine learning 

techniques in western Iran. Geoderma Regional, 21, e00260. 

https://doi.org/10.1016/j.geodrs.2020.e00260  

Malone, B. P., Minasny, B., & McBratney, A. B. (2016). Using R for Digital Soil 

Mapping. Switzerland: Springer International Publishing. 

Maynard, J. J., & Johnson, M. G. (2014). Scale-dependency of LiDAR derived 

terrain attributes in quantitative soil-landscape modeling: Effects of grid 

resolution vs. neighborhood extent. Geoderma, 230–231, 29–40. 

https://doi.org/10.1016/j.geoderma.2014.03.021  

McBratney, A. B., Mendonça Santos, M. L., & Minasny, B. (2003). On digital soil 

mapping. In Geoderma (Vol. 117, Issues 1–2). https://doi.org/10.1016/S0016-

7061(03)00223-4  

Mgohele, R. N., Massawe, B. H. J., Shitindi, M. J., Sanga, H. G., & Omar, M. M. 

(2024). Prediction of soil texture using remote sensing data. A systematic 

review. Frontiers in Remote Sensing, 5, 1–18. 

https://doi.org/10.3389/frsen.2024.1461537  

Minasny, B., & McBratney, A. B. (2005). The Matérn function as a general model 

for soil variograms. Geoderma, 128(3–4), 192–207. 

https://doi.org/10.1016/j.geoderma.2005.04.003  

Mondejar, J. P., & Tongco, A. F. (2019). Estimating topsoil texture fractions by 

digital soil mapping - A response to the long outdated soil map in the 

Philippines. Sustainable Environment Research, 1(1), 1–20. 

https://doi.org/10.1186/s42834-019-0032-5  

Moore, I. D., Gessler, P. E., Nielsen, G. A., & Peterson, G. A. (1993). Soil Attribute 

Prediction Using Terrain Analysis. In Soil Science Society of America Journal 

57(2), 443–452. https://doi.org/10.2136/sssaj1993.03615995005700020058x  

Mousavi, A., Karimi, A., Maleki, S., Safari, T., & Taghizadeh-Mehrjardi, R. 

(2023). Digital mapping of selected soil properties using machine learning and 

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1007/s12145-024-01622-x
https://doi.org/10.1111/ejss.12790
https://doi.org/10.1016/j.geodrs.2020.e00260
https://doi.org/10.1016/j.geoderma.2014.03.021
https://doi.org/10.1016/S0016-7061(03)00223-4
https://doi.org/10.1016/S0016-7061(03)00223-4
https://doi.org/10.3389/frsen.2024.1461537
https://doi.org/10.1016/j.geoderma.2005.04.003
https://doi.org/10.1186/s42834-019-0032-5
https://doi.org/10.2136/sssaj1993.03615995005700020058x


135 
 

geostatistical techniques in Mashhad plain, northeastern Iran. Environmental 

Earth Sciences, 82(9), 1–21. https://doi.org/10.1007/s12665-023-10919-x  

Nenkam, A. M., Wadoux, A. M. J. C., Minasny, B., Silatsa, F. B. T., Yemefack, 

M., Ugbaje, S. U., Akpa, S., Zijl, G. Van, Bouasria, A., Bouslihim, Y., 

Chabala, L. M., Ali, A., & McBratney, A. B. (2024). Applications and 

challenges of digital soil mapping in Africa. Geoderma, 449, 117007. 

https://doi.org/10.1016/j.geoderma.2024.117007  

Noviyanto, A., Sartohadi, J., & Purwanto, B. H. (2020). The distribution of soil 

morphological characteristics for landslide-impacted Sumbing Volcano, 

Central Java - Indonesia. Geoenvironmental Disasters, 7(1). 

https://doi.org/10.1186/s40677-020-00158-8  

Odeh, I. O. A., Todd, A. J., & Triantafilis, J. (2003). Spatial prediction of soil 

particle-size fractions as compositional data. Soil Science, 168(7), 501–515. 

https://doi.org/10.1097/01.ss.0000080335.10341.23  

Oliver, M. A., & Webster, R. (2014). A tutorial guide to geostatistics: Computing 

and modelling variograms and kriging. Catena, 113, 56–69. 

https://doi.org/10.1016/j.catena.2013.09.006  

Omuto, C. T., & Vargas, R. R. (2015). Re-tooling of regression kriging in R for 

improved digital mapping of soil properties. Geosciences Journal, 19(1), 157–

165. https://doi.org/10.1007/s12303-014-0023-9  

Papiernik, S. K., Schumacher, T. E., Lobb, D. A., Lindstrom, M. J., Lieser, M. L., 

Eynard, A., & Schumacher, J. A. (2009). Soil properties and productivity as 

affected by topsoil movement within an eroded landform. Soil and Tillage 

Research, 102(1), 67–77. https://doi.org/10.1016/j.still.2008.07.018 

Pawlowsky-Glahn, V., & Buccianti, A. (2011). Compositional data analysis: 

Theory and applications. Chichester: Wiley. 

https://doi.org/10.1002/9781119976462  

Pereira, M. G., Oliveira, F. S. de, Silva, R. C. da, Junior, C. R. P., Neto, E. C. da S., 

de Souza, J. J. L. L., Schiavo, J. A., de Souza Oliveira, N., & Nascimento, C. 

W. R. do. (2024). Parent materials influence in the formation of vertical 

textural differentiation in humid tropical landscapes. Catena, 242, 108127. 

https://doi.org/10.1016/j.catena.2024.108127  

Phillips, J. D. (2004). Geogenesis, pedogenesis, and multiple causality in the 

formation of texture-contrast soils. Catena, 58(3), 275–295. 

https://doi.org/10.1016/j.catena.2004.04.002  

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1007/s12665-023-10919-x
https://doi.org/10.1016/j.geoderma.2024.117007
https://doi.org/10.1186/s40677-020-00158-8
https://doi.org/10.1097/01.ss.0000080335.10341.23
https://doi.org/10.1016/j.catena.2013.09.006
https://doi.org/10.1007/s12303-014-0023-9
https://doi.org/10.1002/9781119976462
https://doi.org/10.1016/j.catena.2024.108127
https://doi.org/10.1016/j.catena.2004.04.002


136 
 

Piñeiro, G., Perelman, S., Guerschman, J. P., & Jose M. Paruelo. (2008). How to 

evaluate models: Observed vs. predicted or predicted vs. observed? Ecological 

Modelling, 216, 316–322. 

PPID Provinsi Jawa Tengah. (2018). Longsor tutup jalur Magelang–Purworejo di 

Salaman. Diakses dari https://ppid.jatengprov.go.id/jalan-utama-magelang-

purworejo-tertutup-tanah-longsor/  

Pinem, M. (2023). Pengaruh Pendidikan dan Status Sosial Ekonomi bagi Kesehatan 

Lingkungan Masyarakat. Jurnal Ilmu Komputer, Ekonomi Dan Manajemen 

(JIKEM), 3(1), 686–694. 

http://ojs.uma.ac.id/index.php/jppuma/article/view/896  

Pouladi, N., Møller, A. B., Tabatabai, S., & Greve, M. H. (2019). Mapping soil 

organic matter contents at field level with Cubist, Random Forest and kriging. 

Geoderma, 342, 85–92. https://doi.org/10.1016/j.geoderma.2019.02.019  

Probst, P., & Boulesteix, A. L. (2018). To tune or not to tune the number of trees in 

random forest. Journal of Machine Learning Research, 18(181), 1–8. 

Pulungan, N. A., & Sartohadi, J. (2018). New Approach to Soil Formation in the 

Transitional Landscape Zone: Weathering and Alteration of Parent Rocks. 

Journal of Environments, 5(1), 1–7. 

https://doi.org/10.20448/journal.505.2018.51.1.7  

QGIS Project. (2015). QGIS Training Manual. QGIS Project.  

https://docs.qgis.org/2.8/en/docs/training_manual/  

Rad, M. R. P., Toomanian, N., Khormali, F., Brungard, C. W., Komaki, C. B., & 

Bogaert, P. (2014). Updating soil survey maps using random forest and 

conditioned Latin hypercube sampling in the loess derived soils of northern 

Iran. Geoderma, 232–234, 97–106. 

https://doi.org/10.1016/j.geoderma.2014.04.036  

Ragunath, K., Pazhanivelan, S., Geethalakshmi, V., Kumaraperumal, R., 

Muthumanickam, D., Prabu, P. C., Nivetha, A. N., Shanmugapriya, P., & 

Sabthapathy, M. (2024). Predictive Analysis of Soil Textural Fractions Using 

Entropy and Regression Models in Digital Soil Mapping. Agricultural 

Research, 14, 450–467.. https://doi.org/10.1007/s40003-024-00797-5  

Rahman, I. A., Dalanggo, D., Jafar, I., Gorontalo, U. N., Pengampuh, D., Kuliah, 

M., & Gorontalo, U. N. (2026). Hubungan karakteristik dan kualitas lahan 

dengan pengelolaan lahan dan tanaman. Journal of Agricultural Technology 

and Natural Farming, 1(2), 39–51. 

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://ppid.jatengprov.go.id/jalan-utama-magelang-purworejo-tertutup-tanah-longsor/
https://ppid.jatengprov.go.id/jalan-utama-magelang-purworejo-tertutup-tanah-longsor/
http://ojs.uma.ac.id/index.php/jppuma/article/view/896
https://doi.org/10.1016/j.geoderma.2019.02.019
https://doi.org/10.20448/journal.505.2018.51.1.7
https://docs.qgis.org/2.8/en/docs/training_manual/
https://doi.org/10.1016/j.geoderma.2014.04.036
https://doi.org/10.1007/s40003-024-00797-5


137 
 

Van Ranst, E., Verdoodt, A., & Baert, G. (2010). Soil Mapping in Africa at the 

Crossroads : Work to Make up for Lost Ground. Bulletin des Séances de 

l'Académie Royale des Sciences d'Outre-Mer, 56, 147–163. 

Regelink, I. C., Stoof, C. R., Rousseva, S., Weng, L., Lair, G. J., Kram, P., 

Nikolaidis, N. P., Kercheva, M., Banwart, S., & Comans, R. N. J. (2015). 

Linkages between aggregate formation, porosity and soil chemical properties. 

Geoderma, 247–248, 24–37. https://doi.org/10.1016/j.geoderma.2015.01.022  

Rengma, N. S., Yadav, M., Kalambukattu, J. G., & Kumar, S. (2023). Machine 

learning-based digital mapping of soil organic carbon and texture in the mid-

Himalayan terrain. Environmental Monitoring and Assessment, 195(8). 

https://doi.org/10.1007/s10661-023-11608-9  

Riski, M., & Cahyono, A. B. (2021). Analisis Pemodelan Permukaan Topografi 

Berbasis Augmented Reality Untuk Visualisasi Kontur dan Hidrologi. Jurnal 

Sipil KOKOH, 19(1), 87–98. https://ejournal.upi.edu/index.php/kokoh/index  

Riza, S., Sekine, M., Kanno, A., Yamamoto, K., Imai, T., & Higuchi, T. (2021). 

Modeling soil landscapes and soil textures using hyperscale terrain attributes. 

Geoderma, 402, 115177. https://doi.org/10.1016/j.geoderma.2021.115177  

Rodrigo-Comino, J., Keshavarzi, A., Zeraatpisheh, M., Gyasi-Agyei, Y., & Cerdà, 

A. (2019). Determining the best ISUM (Improved stock unearthing Method) 

sampling point number to model long-term soil transport and micro-

topographical changes in vineyards. Computers and Electronics in 

Agriculture, 159, 147–156. https://doi.org/10.1016/j.compag.2019.03.007  

Ruqoyah, R., Ruhiat, Y., & Saefullah, A. (2023). Analisis Klasifikasi Tipe Iklim 

Dari Data Curah Hujan Menggunakan Metode Schmidt-Ferguson (Studi 

Kasus : Kabupaten Tangerang) Stasiun Klimatologi Pondok Betung. Jurnal 

Teori Dan Aplikasi Fisika, 11(01), 29–38. 

Safitri, N. A. (2021). Manajemen Risiko Bencana Hidroklimatologi untuk 

Ketahanan Kota di Semarang. Jurnal Biosains Pascasarjana, 23(1), 6. 

https://doi.org/10.20473/jbp.v23i1.2021.6-15  

Samuel-Rosa, A., Heuvelink, G. B. M., Vasques, G. M., & Anjos, L. H. C. (2015). 

Do more detailed environmental covariates deliver more accurate soil maps? 

Geoderma, 243–244, 214–227. 

https://doi.org/10.1016/j.geoderma.2014.12.017  

Siahaan, Y. G. M. (2025). Survei pemetaan detail, geomorfologi-longsor di wilayah 

Manglong, Kecamatan Salaman, Kabupaten Magelang. Skripsi. Universitas 

Gadjah Mada.  

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.geoderma.2015.01.022
https://doi.org/10.1007/s10661-023-11608-9
https://ejournal.upi.edu/index.php/kokoh/index
https://doi.org/10.1016/j.geoderma.2021.115177
https://doi.org/10.1016/j.compag.2019.03.007
https://doi.org/10.20473/jbp.v23i1.2021.6-15
https://doi.org/10.1016/j.geoderma.2014.12.017


138 
 

Sartohadi, J. (2008). Evaluasi Potensi Degradasi Lahan dengan Menggunakan 

Analisa Kemampuan Lahan dan Tekanan Penduduk terhadap Lahan Pertanian 

di Kecamatan Kokap Kabupaten Kulon Progo. Forum Geografi, 22(1), 1. 

https://doi.org/10.23917/forgeo.v22i1.4921  

Sartohadi, J., Pulungan, N. A. H. J., Nurudin, M., & Wahyudi, W. (2018). The 

ecological perspective of landslides at soils with high clay content in the 

middle bogowonto watershed, central Java, Indonesia. Applied and 

Environmental Soil Science, 2018, 2648185.  

https://doi.org/10.1155/2018/2648185  

Schneider, U. A., Havlík, P., Schmid, E., Valin, H., Mosnier, A., Obersteiner, M., 

Böttcher, H., Skalský, R., Balkovič, J., Sauer, T., & Fritz, S. (2011). Impacts 

of population growth, economic development, and technical change on global 

food production and consumption. Agricultural Systems, 104(2), 204–215. 

https://doi.org/10.1016/j.agsy.2010.11.003  

Scull, P., Franklin, J., Chadwick, O. A., & McArthur, D. (2003). Predictive soil 

mapping: A review. Progress in Physical Geography, 27(2), 171–197. 

https://doi.org/10.1191/0309133303pp366ra  

Seibert, J., Stendahl, J., & Sørensen, R. (2007). Topographical influences on soil 

properties in boreal forests. Geoderma, 141(1–2), 139–148. 

https://doi.org/10.1016/j.geoderma.2007.05.013  

Smith, M. P., Zhu, A. X., Burt, J. E., & Stiles, C. (2006). The effects of DEM 

resolution and neighborhood size on digital soil survey. Geoderma, 137(1–2), 

58–69. https://doi.org/10.1016/j.geoderma.2006.07.002  

Soil Science Division Staff. (2017). Soil survey manual (USDA Handbook No. 18). 

Washington, D.C.: U.S. Department of Agriculture. 

https://doi.org/10.2307/1233734  

Soil Survey Staff. (2014). Soil Survey Field and Laboratory Methods Manual. 

United States Department of Agriculture, Natural Resources Conservation 

Service, Soil Survey Investigations Report No. 51, Version 2.0, 487. 

Suhendro, I., Diwijaya, S., Rahmawati, Z. Y., Priyana, P. E., Zen, R. F., Jonathan, 

A., Suhartono, M. A. T. S. P., Latief, G. A. E. Z., & Yuliawan, E. (2024). 

Constraints on building susceptibility zone from tephra-lapilli loading through 

isopach mapping: A case study of the Quaternary (<27.4 - >1.1 ka), VEI 3–4 

eruptions of Sumbing volcano, Central Java, Indonesia. Natural Hazards, 

120(6), 5785–5809. https://doi.org/10.1007/s11069-024-06449-9  

Surono, S. (2008). Litostratigrafi dan sedimentasi Formasi Kebo dan Formasi Butak 

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.23917/forgeo.v22i1.4921
https://doi.org/10.1155/2018/2648185
https://doi.org/10.1016/j.agsy.2010.11.003
https://doi.org/10.1191/0309133303pp366ra
https://doi.org/10.1016/j.geoderma.2007.05.013
https://doi.org/10.1016/j.geoderma.2006.07.002
https://doi.org/10.2307/1233734
https://doi.org/10.1007/s11069-024-06449-9


139 
 

di Pegunungan Baturagung, Jawa Tengah Bagian Selatan. Indonesian Journal 

on Geoscience, 3(4), 183–193. https://doi.org/10.17014/ijog.vol3no4.20081  

Svetlitchnyi, A. A., Plotnitskiy, S. V., & Stepovaya, O. Y. (2003). Spatial 

distribution of soil moisture content within catchments and its modelling on 

the basis of topographic data. Journal of Hydrology, 277(1–2), 50–60. 

https://doi.org/10.1016/S0022-1694(03)00083-0  

Syachroni, S. H. (2020). Kajian Beberapa Sifat Kimia Tanah Pada Tanah Sawah Di 

Berbagai Lokasi Di Kota Palembang. Sylva: Jurnal Ilmu-Ilmu Kehutanan, 

8(2), 60. https://doi.org/10.32502/sylva.v8i2.2697  

Tobler, W. R. (1970). A Computer Movie Simulating Urban Growth in the Detroit 

Region. Economic Geography, 46, 234–240. 

https://doi.org/https://doi.org/10.2307/143141  

Umali, B. P., Oliver, D. P., Forrester, S., Chittleborough, D. J., Hutson, J. L., 

Kookana, R. S., & Ostendorf, B. (2012). The effect of terrain and management 

on the spatial variability of soil properties in an apple orchard. Catena, 93, 38–

48. https://doi.org/10.1016/j.catena.2012.01.010  

Vaezi, A. R., & Sahandi, K. (2024). Introducing dryland furrow soil erosion; a new 

form of water erosion and investigating the dependency on soil properties in 

the semi-arid regions, NW Iran. Catena, 243, 108154. 

https://doi.org/10.1016/j.catena.2024.108154  

Van Zuidam, R. A. (1985). Aerial photo-interpretation in terrain analysis and 

geomorphologic mapping. Enschede, The Netherlands: International Institute 

for Aerospace Survey and Earth Sciences (ITC).  

Wackermagel, H. (2012). Multivariate geostatistics: An introduction with 

applications (3rd ed.). Berlin: Springer. https://doi.org/DOI 10.1007/978-3-

662-05294-5  

Wadoux, A. M. J. C., Minasny, B., & McBratney, A. B. (2020). Machine learning 

for digital soil mapping: Applications, challenges and suggested solutions. 

Earth-Science Reviews, 210, 103359. 

https://doi.org/10.1016/j.earscirev.2020.103359  

Walvoort, D. J. J., & De Gruijter, J. J. (2001). Compositional kriging: A spatial 

interpolation method for compositional data. Mathematical Geology, 33(8), 

951–966. https://doi.org/10.1023/A:1012250107121  

Wang, Y., & King, R. D. (2024). Extrapolation is not the same as interpolation. 

Machine Learning, 113(10), 8205–8232. https://doi.org/10.1007/s10994-024-

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.17014/ijog.vol3no4.20081
https://doi.org/10.1016/S0022-1694(03)00083-0
https://doi.org/10.32502/sylva.v8i2.2697
https://doi.org/https:/doi.org/10.2307/143141
https://doi.org/10.1016/j.catena.2012.01.010
https://doi.org/10.1016/j.catena.2024.108154
https://doi.org/DOI%2010.1007/978-3-662-05294-5
https://doi.org/DOI%2010.1007/978-3-662-05294-5
https://doi.org/10.1016/j.earscirev.2020.103359
https://doi.org/10.1023/A:1012250107121
https://doi.org/10.1007/s10994-024-06591-2


140 
 

06591-2  

Wang, Z., & Shi, W. (2018). Robust variogram estimation combined with isometric 

log-ratio transformation for improved accuracy of soil particle-size fraction 

mapping. Geoderma, 324, 56–66. 

https://doi.org/10.1016/j.geoderma.2018.03.007  

Wang, Z., Shi, W., Zhou, W., Li, X., & Yue, T. (2020). Comparison of additive and 

isometric log-ratio transformations combined with machine learning and 

regression kriging models for mapping soil particle size fractions. Geoderma, 

365, 114214. https://doi.org/10.1016/j.geoderma.2020.114214  

Weil, R. R., & Brady, N. C. (2016). The nature and properties of soil (Pearson Ed). 

Wida, W. A., Maas, A., & Sartohadi, J. (2019). Pedogenesis of Mt. Sumbing 

Volcanic Ash above The Alteration Clay Layer in The Formation of Landslide 

Susceptible Soils in Bompon Sub-Watershed. Ilmu Pertanian (Agricultural 

Science), 4(1), 15. https://doi.org/10.22146/ipas.41893  

Widya, A., Putri, A. G., Wahidiyah, D. N., & Rahma, F. G. N. (2024). Struktur 

Kependudukan di Suatu Wilayah. Pediaqu:Jurnal Pendidikan Sosial Dan 

Humaniora, 3(2), 1673–1680.  

Xu, Y., & Goodacre, R. (2018). On Splitting Training and Validation Set: A 

Comparative Study of Cross-Validation, Bootstrap and Systematic Sampling 

for Estimating the Generalization Performance of Supervised Learning. 

Journal of Analysis and Testing, 2(3), 249–262. 

https://doi.org/10.1007/s41664-018-0068-2  

Yalcin, A. (2007). The effects of clay on landslides: A case study. Applied Clay 

Science, 38(1–2), 77–85. https://doi.org/10.1016/j.clay.2007.01.007  

Yunianto, D. (2021). Analisis pertumbuhan dan kepadatan penduduk terhadap 

pertumbuhan ekonomi. Forum Ekonomi, 23(4), 688–699. 

https://doi.org/10.30872/jfor.v23i4.10233  

Zeng, L., Wang, Y., Jing, L., & Cheng, Q. (2021). Quantitative determination of 

auxiliary information for mapping soil heavy metals and soil contamination 

risk assessment. Applied Geochemistry, 130, 104964. 

https://doi.org/10.1016/j.apgeochem.2021.104964  

Zhai, X., Liu, Y., Hong, Y., Yang, Y., Wang, P., Ye, Z., Liu, X., She, T., Wang, L., 

Xu, C., Zhang, L., & Wang, Q. (2025). Improved digital mapping of soil 

texture using the kernel temperature–vegetation dryness index and adaptive 

boosting. Ecological Informatics, 87, 103083. 

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1007/s10994-024-06591-2
https://doi.org/10.1016/j.geoderma.2018.03.007
https://doi.org/10.1016/j.geoderma.2020.114214
https://doi.org/10.22146/ipas.41893
https://doi.org/10.1007/s41664-018-0068-2
https://doi.org/10.1016/j.clay.2007.01.007
https://doi.org/10.30872/jfor.v23i4.10233
https://doi.org/10.1016/j.apgeochem.2021.104964


141 
 

https://doi.org/10.1016/j.ecoinf.2025.103083  

Zhang, M., Shi, W., Ma, Y., & Ge, Y. (2024). Mapping soil particle-size fractions 

based on compositional balances. Catena, 234, 107643. 

https://doi.org/10.1016/j.catena.2023.107643  

Zhang, X., Zhang, W. C., Wu, W., & Liu, H. Bin. (2023). Horizontal and vertical 

variation of soil clay content and its controlling factors in China. Science of 

the Total Environment, 864, 161141. 

https://doi.org/10.1016/j.scitotenv.2022.161141  

Zhao, X., Yang, Y., Shen, H., Geng, X., & Fang, J. (2019). Global soil-climate-

biome diagram: Linking surface soil properties to climate and biota. 

Biogeosciences, 16(14), 2857–2871. https://doi.org/10.5194/bg-16-2857-

2019  

 

Pemetaan Tekstur Tanah Digital Menggunakan Metode Random Forest Regression Kriging (RFRK) di
Sebagian Desa Krasak Kabupaten Magelang
Anita Rahmawati, Dr. Eng. Guruh Samodra, S.Si., M.Sc.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.ecoinf.2025.103083
https://doi.org/10.1016/j.catena.2023.107643
https://doi.org/10.1016/j.scitotenv.2022.161141
https://doi.org/10.5194/bg-16-2857-2019
https://doi.org/10.5194/bg-16-2857-2019

