Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

PRV

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Acharya, U., Daigh, A. L. M., & Oduor, P. G. (2022). Soil Moisture Mapping with
Moisture-Related Indices, OPTRAM, and an Integrated Random Forest-
OPTRAM Algorithm from Landsat 8 Images. Remote Sensing, 14(15).
https://doi.org/10.3390/rs14153801

Acreman, M., & Holden, J. (2013). How wetlands affect floods. Wetlands, 33(5), 773—
786. https://doi.org/10.1007/s13157-013-0473-2

Aliabad, A. F., Zare, M., & Ghafarian Malamiri, H. (2020). A comparative assessment
of the accuracies of split-window algorithms for retrieving of land surface

temperature using Landsat 8 data. Modeling Earth Systems and Environment,
7(4), 2267-2281. https://doi.org/10.1007/s40808-020-01007-1

Allen, W. A., & Richardson, A. J. (1968). Interaction of Light with a Plant Canopy. J.
Opt. Soc. Am., 58(8), 1023—-1028. https://doi.org/10.1364/JOSA.58.001023

Amazirh, A., Merlin, O., Er-Raki, S., Gao, Q., Rivalland, V., Malbeteau, Y., Khabba,
S., & Escorihuela, M. J. (2018). Retrieving surface soil moisture at high spatio-
temporal resolution from a synergy between Sentinel-1 radar and Landsat thermal
data: A study case over bare soil. Remote Sensing of Environment, 211(November

2017), 321-337. https://doi.org/10.1016/j.rse.2018.04.013

Amjad, M., Ahmad, 1., Ahmad, M., Wroblewski, P., Kaminski, P., & Amjad, U.
(2022). Prediction of Pile Bearing Capacity Using XGBoost Algorithm:
Modeling and Performance Evaluation. Applied Sciences (Switzerland), 12(4).
https://doi.org/10.3390/app12042126

Apers, S., De Lannoy, G. J. M., Baird, A. J., Cobb, A. R., Dargie, G. C., del Aguila
Pasquel, J., Gruber, A., Hastie, A., Hidayat, H., Hirano, T., Hoyt, A. M., Jovani-
Sancho, A. J., Katimon, A., Kurnain, A., Koster, R. D., Lampela, M., Mahanama,
S. P. P., Melling, L., Page, S. E., ... Bechtold, M. (2022). Tropical Peatland
Hydrology Simulated With a Global Land Surface Model. Journal of Advances
in Modeling Earth Systems, 14(3), 1-39. https://doi.org/10.1029/2021MS002784

AsmuB, T., Bechtold, M., & Tiemeyer, B. (2019). On the potential of Sentinel-1 for
high resolution monitoring of water table dynamics in grasslands on organic soils.
Remote Sensing, 11(14). https://doi.org/10.3390/rs11141659

Bechtold, M., Schlaffer, S., Tiemeyer, B., & De Lannoy, G. (2018). Inferring water
table depth dynamics from ENVISAT-ASAR C-band backscatter over a range of
peatlands from deeply-drained to natural conditions. Remote Sensing, 10(4), 1—
21. https://doi.org/10.3390/rs10040536

Berrar, D. (2018). Cross-validation. Encyclopedia of Bioinformatics and
Computational Biology: ABC of Bioinformatics, I(January 2018), 542-545.
https://doi.org/10.1016/B978-0-12-809633-8.20349-X

Bhogapurapu, N., Dey, S., Mandal, D., Bhattacharya, A., Karthikeyan, L., McNairn,
H., & Rao, Y. S. (2022). Soil moisture retrieval over croplands using dual-pol L-
band GRD SAR data. Remote Sensing of Environment, 271(January), 112900.



Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

1vue

UNIVERSITAS
GADJAH MADA

https://doi.org/10.1016/j.rse.2022.112900

Chen, T., & Guestrin, C. (2016). XGBoost: A scalable tree boosting system. In
Proceedings of the 22nd ACM SIGKDD International Conference on Knowledge
Discovery and Data Mining (KDD '16), 785-794.
https://doi.org/10.1145/2939672.2939785

Chen, X., & Jeong, J. C. (2007). Enhanced Recursive Feature Elimination.
Proceedings - 6th International Conference on Machine Learning and
Applications, 330-335. https://doi.org/10.1109/ICMLA.2007.35

Chicco, D., Warrens, M. J., & Jurman, G. (2021). The coefficient of determination R-
squared is more informative than SMAPE, MAE, MAPE, MSE and RMSE in
regression analysis evaluation. PeerJ Computer Science, 7, 1-24.
https://doi.org/10.7717/PEERJ-CS.623

Chung, J., Lee, Y., Kim, J., Jung, C., & Kim, S. (2022). Soil Moisture Content
Estimation Based on Sentinel-1 SAR Imagery Using an Artificial Neural
Network and Hydrological Components. Remote Sensing, 14(3), 465.
https://doi.org/10.3390/rs14030465

Czapiewski, S., & Szuminska, D. (2022). An overview of remote sensing data
applications in peatland research based on works from the period 2010-2021.
Land, 11(1). https://doi.org/10.3390/1and11010024

Dariah, A., & Nurzakiah, S. (2014). Karakteristik Lahan Gambut. In Panduan
Pengelolaan Berkelanjutan Lahan Gambut Terdegradasi (pp. 16-29). Badan
Penelitian dan Pengembangan Pertanian.
https://balittanah.litbang.pertanian.go.id/

Delbari, M. (2014). Accounting for exhaustive secondary data into the mapping of
water table elevation. Arabian Journal of Geosciences, 7(10), 4221-4233.
https://doi.org/10.1007/s12517-013-0986-2

Dettmann, U., & Bechtold, M. (2016). Deriving Effective Soil Water Retention
Characteristics from Shallow Water Table Fluctuations in Peatlands. Vadose
Zone Journal, 15(10), 1-13. https://doi.org/10.2136/vzj2016.04.0029

Di Tullio, M., Nocchi, F., Camplani, A., Emanuelli, N., Nascetti, A., & Crespi, M.
(2018). Copernicus big data and google earth engine for glacier surface velocity
field monitoring: Feasibility demonstration on san rafael and san quintin glaciers.
International Archives of the Photogrammetry, Remote Sensing and Spatial
Information Sciences - ISPRS  Archives, 42(3), 289-294.
https://doi.org/10.5194/isprs-archives-XLII-3-289-2018

dos Santos, E. P., Da Silva, D. D., & do Amaral, C. H. (2021). Vegetation cover
monitoring in tropical regions using SAR-C dual-polarization index : seasonal
and spatial influences. International Journal of Remote Sensing, 42(19), 7581—
76009. https://doi.org/10.1080/01431161.2021.1959955

El Hajj, M., Baghdadi, N., & Zribi, M. (2019). Comparative analysis of the accuracy
of surface soil moisture estimation from the C- and L-bands. International



Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

1vuv

UNIVERSITAS
GADJAH MADA

Journal of Applied Earth Observation and Geoinformation, 82(June), 101888.
https://doi.org/10.1016/j.jag.2019.05.021

Endrawati, Purwanto, J., Nugroho, S., & S, R. A. (2016). Identifikasi Areal Bekas
Kebakaran Hutan Dan Lahan Menggunakan Analisis Semi Otomatis Citra Satelit.
Seminar Nasional Geomatika 2017: Inovasi Teknologi Penyediaan Informasi
Geospasial Untuk Pembangunan Berkelanjutan, 273-282.

ESA. (2013). Sentinel-1 User Handbook. European Space Agency.
https://sentinel.esa.int/

Febrianti, N., Murtilaksono, K., & Barus, B. (2018). Model Estimasi Tinggi Muka Air
Tanah Lahan Gambut Menggunakan Indeks Kekeringan. Jurnal Penginderaan
Jauh, 15(1), 25-36.

Filipponi, F. (2019). Sentinel-1 ~GRD  Preprocessing  Workflow. 11.
https://doi.org/10.3390/ecrs-3-06201

Flores-Anderson, A. 1., Herndon, K. E., Thapa, R. B., & Cherrington, E. (2019). SAR
Handbook: Comprehensive Methodologies for Forest Monitoring and Biomass
Estimation. https://doi.org/10.25966/nr2c-s697

Friedman, J. H. (2001). Greedy function approximation: A gradient boosting machine.
Annals of Statistics, 29(5), 1189-1232. https://doi.org/10.1214/a0s/1013203451

Fujiwara, A., Masuzawa, T., & Fujiwara, H. (1995). An optimal parallel algorithm for
the Euclidean distance maps of 2-D binary images. Information Processing
Letters, 54(5), 295-300. https://doi.org/10.1016/0020-0190(95)00041-A

Funk, C., Peterson, P., Landsfeld, M., Pedreros, D., Verdin, J., Shukla, S., Husak, G.,
Rowland, J., Harrison, L., Hoell, A., & Michaelsen, J. (2015). The climate
hazards infrared precipitation with stations - A new environmental record for
monitoring extremes. Scientific Data, 2, 1-21.
https://doi.org/10.1038/sdata.2015.66

Geron, A. (2019). End-to-End Machine Learning Project. In Hands-on Machine
Learning with Scikit-Learn, Keras & TensorFlow (pp. 35-84). O’Reilly Media.

Ghahremanloo, M., Mobasheri, M. R., & Amani, M. (2019). Soil moisture estimation
using land surface temperature and soil temperature at 5 cm depth. International
Journal of Remote Sensing, 40(1), 104-117.
https://doi.org/10.1080/01431161.2018.1501167

Ghajarnia, N., Destouni, G., Thorslund, J., Kalantari, Z., Ahlén, 1., Anaya-Acevedo, J.
A., Blanco-Libreros, J. F., Borja, S., Chalov, S., Chalova, A., Chun, K. P., Clerici,
N., Desormeaux, A., Garfield, B. B., Girard, P., Gorelits, O., Hansen, A.,
Jaramillo, F., Jarsjo, J., ... Zamora, D. (2020). Data for wetlandscapes and their
changes around the world. Earth System Science Data, 12(2), 1083—1100.
https://doi.org/10.5194/essd-12-1083-2020

Ghazaryan, G., Krupp, L., Seyfried, S., Landgraf, N., & Nendel, C. (2024). Enhancing
peatland monitoring through multisource remote sensing: optical and radar data



Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

PRy

UNIVERSITAS
GADJAH MADA

applications. [International Journal of Remote Sensing, 45(18), 6372-6394.
https://doi.org/10.1080/01431161.2024.2387133

Ghilani, C. D. (2010). Adjustment Computations Spatial Data Analysis Fifth Edition.

Goldberg, D. E., & Holland, J. H. (1988). Genetic Algorithms and Machine Learning.
Machine Learning, 3, 95-99.

Gonnelli, A., Carla, R., Baronti, S., & Raimondi, V. (2023). Near-Infrared and Short-
Wavelength Infrared-Based Indices to Monitor Soil Moisture from a Satellite: A

Comparative Analysis. Engineering Proceedings, S1(1).
https://doi.org/10.3390/engproc2023051029

Greenpeace. (2024). INDONESIA’S CHRONIC FOREST FIRES 2023.

Guo, X., Wang, X. sheng, Li, J., Wang, T., Zhao, Z., Hao, H., Zhan, H., Wang, Q., &
Hao, Y. (2021). An approximate analytical solution of depth to water table driven
by periodical precipitation and evapotranspiration in shallow groundwater zones.
Advances in Water Resources, 155(January), 104012.
https://doi.org/10.1016/j.advwatres.2021.104012

Han, L., Wang, C., Liu, Q., Wang, G., Yu, T., Gu, X., & Zhang, Y. (2020). Soil
moisture mapping based on multi-source fusion of optical, near-infrared, thermal
infrared, and digital elevation model data via the bayesian maximum entropy
framework. Remote Sensing, 12(23), 1-25. https://doi.org/10.3390/rs12233916

Hegazi, E. H., Yang, L., & Huang, J. (2021). A convolutional neural network
algorithm for soil moisture prediction from sentinel-1 SAR images. Remote
Sensing, 13(24). https://doi.org/10.3390/rs13244964

Hofthine, E., & Sader, S. A. (2002). Detection of forest harvest type using multiple
dates of Landsat TM imagery. Remote Sensing of Environment, 80, 385-396.

Hrysiewicz, A., Holohan, E. P., Donohue, S., & Cushnan, H. (2023). SAR and InSAR
data linked to soil moisture changes on a temperate raised peatland subjected to
a wildfire. Remote Sensing of FEnvironment, 291(February), 113516.
https://doi.org/10.1016/j.rse.2023.113516

Huang, X., Yu, Z., Wei, X., Shi, J., Wang, Y., Wang, Z., Chen, J., Bu, S., Li, L., Gao,
F., Zhang, J., & Xu, A. (2021). Prediction of vancomycin dose on high-
dimensional data using machine learning techniques. Expert Review of Clinical
Pharmacology, 14(6), 761-771.
https://doi.org/10.1080/17512433.2021.1911642

Huete, A., Didan, K., Miura, T., Rodriguez, E. P., Gao, X., & Ferreira, L. G. (2002).
Overview of the radiometric and biophysical performance of the MODIS
vegetation indices. Remote Sensing of Envi, 83, 195-213.

Ibrahim, G. R. F., Rasul, A., & Abdullah, H. (2023). Assessing how irrigation practices
and soil moisture affect crop growth through monitoring Sentinel-1 and Sentinel-

2 data.  Environmental = Monitoring  and  Assessment,  195(11).
https://doi.org/10.1007/s10661-023-11871-w



Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

1vu

UNIVERSITAS
GADJAH MADA

Imran, Y., Melling, L., Wong, G. X., Hatano, R., Inoue, T., Aeries, E. B., Goh, K. J.,
& Mah, D. Y. S. (2022). Long term dynamics of surface fluctuation in a peat

swamp forest in Sarawak, Malaysia. Environmental Research Communications,
4(4). https://doi.org/10.1088/2515-7620/ac6295

Isoaho, A., Ikkala, L., Pakkild, L., Marttila, H., Kareksela, S., & Risédnen, A. (2024).
Multi-sensor satellite imagery reveals spatiotemporal changes in peatland water
table after restoration. Remote Sensing of Environment, 306(October 2023).
https://doi.org/10.1016/j.rse.2024.114144

Jaenicke, J. (2010). 3D modelling and monitoring of Indonesian peatlands aiming at
global climate change mitigation. 1-105. papers2://publication/uuid/44575B69-
7E50-443D-AS5DF-1A05D6D783BD

Jamasy, O., & Suwendar, A. (2019). Pemulihan Ekosistem Gambut. In Pemulihan
Ekosistem Gambut Berbasis Pemandirian Masyarakat (pp. 14—42). Direktorat
Pengendalian Kerusakan Gambut Kementerian Lingkungan Hidup dan
Kehutanan.

James, P., Berrigan, D., Hart, J. E., Hipp, J. A., Hoehner, C. M., Kerr, J., Major, J. M.,
Oka, M., & Laden, F. (2014). Effects of Buffer Size and Shape on Associations
between the Built Environment and Energy Balance Peter. Health Place, 27, 162—
170. https://doi.org/10.1016/j.healthplace.2014.02.003.Effects

Jatmiko, R. H. (2016). Penggunaan Citra Saluran Inframerah Termal Untuk Studi
Perubahan Liputan Lahan dan Suhu Sebagai Indikator Perubahan Iklim
Perkotaan di Yogyakarta.

Jimenez-Munoz, J. C., Sobrino, J. A., Skokovic, D., Mattar, C., & Cristobal, J. (2014).
Land surface temperature retrieval methods from landsat-8 thermal infrared
sensor data. [EEE Geoscience and Remote Sensing Letters, 11(10), 1840—1843.
https://doi.org/10.1109/LGRS.2014.2312032

Jin, M., & Liang, S. (2006). An improved land surface emissivity parameter for land
surface models using global remote sensing observations. Journal of Climate,
19(12), 2867-2881. https://doi.org/10.1175/JCLI3720.1

Kalacska, M., Arroyo-Mora, J. P., Soffer, R. J., Roulet, N. T., Moore, T. R,
Humphreys, E., Leblanc, G., Lucanus, O., & Inamdar, D. (2018). Estimating
Peatland water table depth and net ecosystem exchange: A comparison between

satellite and airborne imagery. Remote Sensing, 10(5).
https://doi.org/10.3390/rs10050687

Kazemi, M. M. K., Nabavi, Z., & Armaghani, D. J. (2024). A novel Hybrid XGBoost
Methodology in Predicting Penetration Rate of Rotary Based on Rock-Mass and

Material Properties. Arabian Journal for Science and Engineering, 49(4), 5225—
5241. https://doi.org/10.1007/s13369-023-08360-0

Klinke, R., Kuechly, H., Frick, A., Forster, M., Schmidt, T., Holtgrave, A. K.,
Kleinschmit, B., Spengler, D., & Neumann, C. (2018). Indicator-Based Soil
Moisture Monitoring of Wetlands by Utilizing Sentinel and Landsat Remote



Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

1v_

UNIVERSITAS
GADJAH MADA

Sensing Data. PFG - Journal of Photogrammetry, Remote Sensing and
Geoinformation Science, 86(2), 71-84. https://doi.org/10.1007/s41064-018-
0044-5

Kornelsen, K. C., & Coulibaly, P. (2013). Advances in soil moisture retrieval from
synthetic aperture radar and hydrological applications. Journal of Hydrology,
476, 460—489. https://doi.org/10.1016/j.jhydrol.2012.10.044

Krishnan, S., & Indu, J. (2023). Assessing the potential of temperature/vegetation
index space to infer soil moisture over Ganga Basin. Journal of Hydrology,
621(May), 129611. https://doi.org/10.1016/j.jhydrol.2023.129611

Krzepek, K., Schmidt, J., & Iwaszczuk, D. (2022). Fusion of SAR and Multi-spectral
Time Series for Determination of Water Table Depth and Lake Area in Peatlands.

PFG - Journal of Photogrammetry, Remote Sensing and Geoinformation Science,
90(6), 561-575. https://doi.org/10.1007/s41064-022-00216-w

Kumar, L., & Mutanga, O. (2018). Google Earth Engine applications since inception:
Usage, trends, and potential. Remote  Sensing, 10(10), 1-15.
https://doi.org/10.3390/rs10101509

Li, Z. L., Wu, H., Wang, N., Qiu, S., Sobrino, J. A., Wan, Z., Tang, B. H., & Yan, G.
(2013). Land surface emissivity retrieval from satellite data. International
Journal of Remote Sensing, 34(9-10), 3084-3127.
https://doi.org/10.1080/01431161.2012.716540

Li, Z., Zhu, Q., & Gold, C. (2006). Digital Terrain Modeling: Principles and
Methodology. In  Distributed  Hydrologic =~ Modeling  Using  GIS.
https://doi.org/10.1007/1-4020-2460-6 7

Limin, S. H., Jentha, & Ermiasi, Y. (2007). History of the Development of Tropical
Peatland in Central Kalimantan, Indonesia. Tropics, 16(3), 291-301.
https://doi.org/10.3759/tropics.16.291

Liu, Y., Qian, J., & Yue, H. (2021). Comprehensive Evaluation of Sentinel-2 Red Edge
and Shortwave-Infrared Bands to Estimate Soil Moisture. IEEE Journal of
Selected Topics in Applied Earth Observations and Remote Sensing, 14, 7448—
7465. https://doi.org/10.1109/JSTARS.2021.3098513

Lohberger, S., Stangel, M., Atwood, E. C., & Siegert, F. (2018). Spatial evaluation of
Indonesia’s 2015 fire-affected area and estimated carbon emissions using
Sentinel-1. Global Change Biology, 24(2), 644-654.
https://doi.org/10.1111/gcb.13841

Luo, D., Wen, X., & Li, S. (2023). An improved method for estimating soil moisture
over cropland using SAR and optical data. Earth Science Informatics, 16(2),
1909—-1916. https://doi.org/10.1007/s12145-023-00996-8

Ma, S., Zhou, Y., Gowda, P. H., Dong, J., Zhang, G., Kakani, V. G., Wagle, P., Chen,
L., Flynn, K. C., & Jiang, W. (2019). Application of the water-related spectral
reflectance indices: A review. Ecological Indicators, 98(August 2018), 68—79.
https://doi.org/10.1016/j.ecolind.2018.10.049



Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

1aiv

UNIVERSITAS
GADJAH MADA

Maas, A., Prayitno, M. B., Aditya, T., Soekarno, 1., Triadi, L. B., Anshari, G. Z.,
Suryadiputra, I. N., Jalil, A., Jamhari, Adiati, H., Sirait, M. T., & Subagiyo, H.
(2020). Restorasi Gambut di Indonesia. In Badan Restorasi Gambut. Badan
Restorasi Gambut.

Mao, Z. Y., & Li, L. (2002). The strategies of integrating spatial data analysis and GIS.
Chinese Geographical Science, 12(3), 233-237. https://doi.org/10.1007/s11769-
002-0007-y

Masganti, Wahyunto, Dariah, A., Nurhayati, & Yusuf, R. (2014). Karakteristik Dan
Potensi Pemanfaatan Lahan Gambut Terdegradasi Di Provinsi Riau. Jurnal
Sumberdaya Lahan, 8(1), 59—66.

Mishra, S., Page, S. E., Cobb, A. R., Lee, J. S. H., Jovani-Sancho, A. J., Sjogersten,
S., Jaya, A., Aswandi, & Wardle, D. A. (2021). Degradation of Southeast Asian
tropical peatlands and integrated strategies for their better management and
restoration.  Journal  of  Applied  Ecology,  58(7), 1370-1387.
https://doi.org/10.1111/1365-2664.13905

Monteiro, A. T., Arenas-Castro, S., Punalekar, S. M., Cunha, M., Mendes, I.,
Giamberini, M., Marques da Costa, E., Fava, F., & Lucas, R. (2024). Remote
sensing of vegetation and soil moisture content in Atlantic humid mountains with
Sentinel-1 and 2 satellite sensor data. Ecological Indicators, 163(July 2023).
https://doi.org/10.1016/j.ecolind.2024.112123

Muhamad, N. Z., & Rieley, J. O. (2001). Management of tropical peatlandsIindonesia:
mega reclamation project in Central Kalimantan. Proceedings of the
International Symposium on Tropical Peatland, 155-167.

Musthofa, F., Widyatmanti, W., Arjasakusuma, S., Umarhadi, D. A., Putri, D. A.,
Raharja, F. F., & Arrasyid, M. K. (2022). Machine Learning for Mapping Spatial
Distribution of Thickness and Carbon Stock of Tropical Peatland Based on
Remote Sensing Data : A Case Study in Lake Sentarum National Park, Indonesia.
Geographia Technica, 17(1), 46-57. https://doi.org/10.21163/GT

Nasirzadehdizaji, R., Sanli, F. B., Abdikan, S., Cakir, Z., Sekertekin, A., & Ustuner,
M. (2019). Sensitivity analysis of multi-temporal Sentinel-1 SAR parameters to
crop height and canopy coverage. Applied Sciences (Switzerland), 9(4).
https://doi.org/10.3390/app9040655

NOAA. (2016). Cold and Warm Episodes by Season.
https://origin.cpc.ncep.noaa.gov/products/analysis monitoring/ensostuff/ONI_v

5.php

Ogundare, J. O. (2018). Understanding least squares estimation and geomatics data
analysis. In Understanding Least Squares Estimation and Geomatics Data
Analysis. https://doi.org/10.1002/9781119501459

Osaki, M., & Tsuji, N. (2015). Tropical Peatland Ecosystems. In Tropical Peatland
Ecosystems. https://doi.org/10.1007/978-4-431-55681-7 32

Page, S. E., Hoscito, A., Wosten, H., Jauhiainen, J., Silvius, M., Rieley, J., Ritzema,



Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

Lxa

UNIVERSITAS
GADJAH MADA

H., Tansey, K., Graham, L., Vasander, H., & Limin, S. (2009). Restoration
ecology of lowland tropical peatlands in Southeast Asia: Current knowledge and
future research directions. Ecosystems, 12(6), 888-905.
https://doi.org/10.1007/s10021-008-9216-2

Page, S. E., Siegert, F., Rieley, J. O., Boehm, H. D. V., Jaya, A., & Limin, S. (2002).
The amount of carbon released from peat and forest fires in Indonesia during
1997. Nature, 420(6911), 61-65. https://doi.org/10.1038/nature01131

Pérez-Cutillas, P., Pérez-Navarro, A., Conesa-Garcia, C., Zema, D. A., & Amado-
Alvarez, J. P. (2023). What is going on within google earth engine? A systematic
review and meta-analysis. Remote Sensing Applications: Society and
Environment, 29(December 2022). https://doi.org/10.1016/j.rsase.2022.100907

Putra, E. 1., Syakbandani, M. U. El, Pramono, S., & Saad, A. (2024). Estimating
Groundwater Level in Peatlands by Using Submersible Sensor. Journal of
Tropical Silviculture, 15(01), 65—69. https://doi.org/10.29244/j-siltrop.15.01.65-
69

Rahimzadeh-Bajgiran, P., Berg, A. A., Champagne, C., & Omasa, K. (2013).
Estimation of soil moisture using optical/thermal infrared remote sensing in the

Canadian Prairies. ISPRS Journal of Photogrammetry and Remote Sensing, 83,
94-103. https://doi.org/10.1016/j.isprsjprs.2013.06.004

Résédnen, A., Tolvanen, A., & Kareksela, S. (2022). Monitoring peatland water table
depth with optical and radar satellite imagery. International Journal of Applied
Earth Observation and Geoinformation, 112(June).
https://doi.org/10.1016/j.jag.2022.102866

Rieley, J. O., Page, S. E., & Jauhiainen, J. (2005). Wise use of tropical peatlands: focus
on Southeast Asia : Synthesis of results and conclusions of the UK Darwin
Initiative and the EU INCO EUTROP, STRAPEAT AND RESTORPEAT
Partnerships together with proposals for implementing wise use of tropical
peatlands. https://api.semanticscholar.org/CorpusID:221226657

Riley, S. J., DeGloria, S. D., & Elliot, R. (1999). A Terrain Ruggedness Index that
Qauntifies Topographic Heterogeneity. Intermountain Journal of Sciences, 5(1—
4),23-27.

Rydin, H., & Jeglum, J. K. (2006). The Biology of Peatlands. Oxford University Press.
https://doi.org/10.1093/acprof:0s0/9780198528722.001.0001

Schnur, M. T., Xie, H., & Wang, X. (2010). Estimating root zone soil moisture at
distant sites using MODIS NDVI and EVI in a semi-arid region of southwestern
USA. Ecological Informatics, 5(5), 400-409.
https://doi.org/10.1016/j.ecoint.2010.05.001

Sekretariat Negara. (2014). Peraturan Pemerintah No 71 Tahun 2014 tentang
Perlindungan dan Pengelolaan FEkosistem Gambut (p. 15). Kementrian
Sekretariat Negara, Republik Indonesia.
https://bphn.go.id/data/documents/14pp071.pdf

Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai



Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

P

UNIVERSITAS
GADJAH MADA

Sekretariat Negara. (2016). Peraturan Pemerintah No. 57 Tahun 2016 tentang
Perubahan atas Peraturan Pemerintah No. 71 Tahun 2014 tentang Perlindungan
dan Pengelolaan FEkosistem Gambut (p. 2). Kementrian Sekretariat Negara,
Republik Indonesia. https://bphn.go.id/data/documents/16pp057.pdf

Shamsuddin, S. A., Faidi, M. A., Husin, H. I. M., Ishak, M. F., Parlan, 1., & Marjuni,
H. (2021). The Conservation of Ground Water Levels in the Peat Swamp Forest
at Ayer Hitam North Forest Reserve, Muar in Johor, Malaysia. Journal of Water
Resource and Protection, 13(12), 957-975.
https://doi.org/10.4236/jwarp.2021.1312052

Shashikant, V., Shariff, A. R. M., Wayayok, A., Kamal, M. R., Lee, Y. P., & Takeuchi,
W. (2021). Comparison of field and sar-derived descriptors in the retrieval of soil
moisture from oil palm crops using palsar-2. Remote Sensing, 13(23).
https://doi.org/10.3390/rs13234729

Shofiana, D. A., & Sitanggang, I. S. (2021). Confidence Analysis of Hotspot as Peat
Forest Fire Indicator. Journal of Physics: Conference Series, 1751(1).
https://doi.org/10.1088/1742-6596/1751/1/012035

Singh, A., & Gaurav, K. (2023). Deep learning and data fusion to estimate surface soil
moisture from multi-sensor satellite images. Scientific Reports, 13(1), 1-20.
https://doi.org/10.1038/s41598-023-28939-9

Sobrino, J. A., Jiménez-Muioz, J. C., Soria, G., Romaguera, M., Guanter, L., Moreno,
J., Plaza, A., & Martinez, P. (2008). Land surface emissivity retrieval from
different VNIR and TIR sensors. IEEE Transactions on Geoscience and Remote
Sensing, 46(2), 316-327. https://doi.org/10.1109/TGRS.2007.904834

Soewandita, H. (2008). Studi Muka Air Tanah Gambut dan Implikasinya Terhadap.
Jurnal Air Indonesia, 4(2), 103-108.
https://doi.org/https://doi.org/10.29122/jai.v4i2.2407

Subagjo, & Driessen, P. (1972). The ombrogenous peat soils of Indonesia. Soil
Research Institute.

Sudiana, N. (2019). STUDY ON GROUND WATER LEVEL AND THE
IMPLICATION TO PEATLAND FIRE AT KESATUAN HIDROLOGI
GAMBUT (KHG ) KAHAYAN- SEBANGAU IN CENTRAL KALIMANTAN.
Jurnal Sains Dan Teknologi Mitigasi Bencana, 14(1), 1-7.

Sulaiman, A., Sari, E. N. N., & Saad, A. (2017). Panduan Teknis Pemantauan Tinggi
Muka Air Lahan Gambut Sistem Telemetri.

Susetyo, K. E., Kusin, K., Nina, Y., Jagau, Y., Kawasaki, M., & Naito, D. (2020). 2019
Peatland and Forest Fires in Central Kalimantan, Indonesia. Newsletter of
Tropical Peatland Society Project,Research Institute for Humanity and Nature,
08, 1-4.

Sutikno, S., Nasrul, B., Hendri, A., Silviana, S. H., Saputra, E., Ningrum, D. S,
Afriyanti, D., & Rahiem, M. M. A. (2020). Neraca Air Kesatuan Hidrologis
Gambut. In Neraca Air Kesatuan Hidrologis Gambut. Kedeputian Penelitian dan



Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

11

UNIVERSITAS
GADJAH MADA

Pengembangan, Badan Restorasi Gambut Republik Indonesia.

Takahashi, H, & Yonetani, Y. (1997). Studies on microclimate and hydrology of peat
swamp forest in Central Kalimantan, Indonesia. Biodiversity and Sustainability
of Tropical Peatlands, 179—187. https://cir.nii.ac.jp/crid/1571698600403683328

Takahashi, Hidenori, Usup, A., Hayasaka, H., & Limin, S. H. (2003). Estimation of
ground water level in a peat swamp forest as an index of peat/forest fire.
Proceedings of the International Symposium on Land Management and
Biodiversity in Southeast Asia, 311-314.

Takahashi, Hidenori, Yamamoto, K., & Inoue, T. (2021). Principles of Hydrological
Management of Tropical Peatland. In Tropical Peatland Eco-management (pp.
537-566). https://doi.org/10.1007/978-981-33-4654-3 19

Taloor, A. K., Drinder Singh Manhas, & Chandra Kothyari, G. (2021). Retrieval of
land surface temperature, normalized difference moisture index, normalized
difference water index of the Ravi basin using Landsat data. Applied Computing
and Geosciences, 9(August 2020), 100051.
https://doi.org/10.1016/j.acags.2020.100051

Tamiminia, H., Salehi, B., Mahdianpari, M., Quackenbush, L., Adeli, S., & Brisco, B.
(2020). Google Earth Engine for geo-big data applications: A meta-analysis and
systematic review. ISPRS Journal of Photogrammetry and Remote Sensing,
164(January), 152—170. https://doi.org/10.1016/].isprsjprs.2020.04.001

Theng, D., & Bhoyar, K. K. (2024). Feature selection techniques for machine learning:
a survey of more than two decades of research. In Knowledge and Information
Systems (Vol. 66, Issue 3). Springer London. https://doi.org/10.1007/s10115-
023-02010-5

Toca, L., Morrison, K., Artz, R. R. E., Gimona, A., & Quaife, T. (2022). High
resolution C-band SAR backscatter response to peatland water table depth and

soil moisture: a laboratory experiment. International Journal of Remote Sensing,
43(14), 5231-5251. https://doi.org/10.1080/01431161.2022.2131478

Uddin, 1., Awan, H. H., Khalid, M., Khan, S., Akbar, S., Sarker, M. R., Abdolrasol,
M. G. M., & Alghamdi, T. A. H. (2024). A hybrid residue based sequential
encoding mechanism with XGBoost improved ensemble model for identifying 5-
hydroxymethylcytosine modifications. Scientific Reports, 14(1).
https://doi.org/10.1038/s41598-024-71568-z

USGS. (2015). Landsat 8 Data Users Handbook. In Nasa (Vol. 8, Issue June).
https://landsat.usgs.gov/documents/Landsat8 DataUsersHandbook.pdf

USGS. (2022). Landsat 9 Data Users Handbook Version 1.0. In Nasa (Issue February).
https://www.usgs.gov/media/files/landsat-9-data-users-handbook

Usup, A., Hashimoto, Y., Takahashi, H., & Hayasaka, H. (2004). Combustion and
thermal characteristics of peat fire in tropical peatland in Central Kalimantan,
Indonesia. Tropics, 14(1), 1-19.
https://www.jstage.jst.go.jp/article/tropics/14/1/14 1 1/ pdf



Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai
Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

L

UNIVERSITAS
GADJAH MADA

Wahyunto, & Suryadiputra, I. N. N. (2008). Peatland Distribution in Sumatra and
Kalimantan: explanation of its data sets including source of information, data
constraints and gaps. Wetlands International Indonesia Programme.

Wang, L., & Qu, J. J. (2007). NMDI : A normalized multi-band drought index for
monitoring soil and vegetation moisture with satellite remote sensing.
Geophysical Research Letters, 34(October).
https://doi.org/10.1029/2007GL031021

Wang, Y., Peng, J., Song, X., Leng, P., Ludwig, R., & Loew, A. (2018). Surface soil
moisture retrieval using optical/thermal infrared remote sensing data. IEEE

Transactions on Geoscience and Remote Sensing, 56(9), 5433-5442.
https://doi.org/10.1109/TGRS.2018.2817370

Widiarso, B., Minardi, S., Komariah, Chandra, T. O., Elmahdi, M. A., & Senge, M.
(2020). Predicting peatland groundwater table and soil moisture dynamics
affected by  drainage level.  Sains Tanah, 17(1),  42-49.
https://doi.org/10.20961/stjssa.v17i1.38459

Widyatmanti, W., Minasny, B., Awanda, D., Umarhadi, D. A., Fatma, Z. S. N.,
Mahendra, W. K., & Field, D. J. (2022). Codification to secure Indonesian
peatlands: From policy to practices as revealed by remote sensing analysis. Soi/
Security, 9(December 2021), 100080.
https://doi.org/10.1016/].soisec.2022.100080

Wasten, J. H. M., Clymans, E., Page, S. E., Rieley, J. O., & Limin, S. H. (2008). Peat-
water interrelationships in a tropical peatland ecosystem in Southeast Asia.
Catena, 73(2), 212-224. https://doi.org/10.1016/j.catena.2007.07.010

Xu, H. (2006). Modification of normalised difference water index (NDWI) to enhance
open water features in remotely sensed imagery. International Journal of Remote
Sensing, 27(14), 3025-3033. https://doi.org/10.1080/01431160600589179

Yallop, A., Thacker, J. 1., & Clutterbuck, B. (2024). Remote Sensing of Peatlands : A
Technical Review.

Yananto, A., Sartohadi, J., Marhaento, H., & Awaluddin, . (2022). Groundwater Level
Estimation Model on SAR Sentinel-1 Data in Part of Riau, Indonesia.
International Journal of Remote Sensing and Earth Sciences (IJReSES), 18(2),
203-216. http://jurnal.lapan.go.id/index.php/ijreses/article/view/3618

Yin, Z., Lei, T., Yan, Q., Chen, Z., & Dong, Y. (2013). A near-infrared reflectance
sensor for soil surface moisture measurement. Computers and Electronics in
Agriculture, 99, 101-107. https://doi.org/10.1016/j.compag.2013.08.029

You, W, Yang, Z., & Ji, G. (2014). PLS-based recursive feature elimination for high-
dimensional small sample. Knowledge-Based Systems, 55, 15-28.
https://doi.org/10.1016/j.knosys.2013.10.004

Yulianti, N., Kusin, K., Jagau, Y., Naito, D., Naito, D., & Susetyo, K. E. (2020). A
proposal of community-based firefighting in peat hydrological unit of Kahayan -
Sebangau River: Methods and approaches. IOP Conference Series: Earth and



Kahayan - Sungai Sebangau)
Pungky Susilo Rachmawati, Dr. Ir. Bambang Kun Cahyono, S.T., M.Sc., IPU.

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

11

UNIVERSITAS
GADJAH MADA

Environmental Science, 504(1). https://doi.org/10.1088/1755-
1315/504/1/012025

Zhang, D., & Zhou, G. (2016). Estimation of soil moisture from optical and thermal
remote sensing: A review. Sensors (Switzerland), 16(8).
https://doi.org/10.3390/s16081308

Zhang, N., Hong, Y., Qin, Q., & Liu, L. (2013). VSDI: A visible and shortwave
infrared drought index for monitoring soil and vegetation moisture based on
optical remote sensing. International Journal of Remote Sensing, 34(13), 4585—
4609. https://doi.org/10.1080/01431161.2013.779046

Estimasi Tinggi Muka Air di Lahan Gambut dengan Pendekatan Multi-Data (Studi Kasus: KHG Sungai



	DAFTAR PUSTAKA

