KARAKTERISASI HIDROKIMIA DAN NERACA KARBON DI MINTAKAT EPIKARST
PIPIT WIJAYANTI, Dr. Eko Haryono, M.Si. ; Dr. M. Pramono Hadi, M.Sc. 203

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Adji, T.N., 2010, Variasi Spasial-Temporal Hidrogeokimia dan Sifat Aliran untuk
Karakterisasi Sistem Karst Dinamis di Sungai Bawah Tanah Bribin
Kabupaten Gunungkidul, DIY, Disertasi, UGM,

Adji T.N., Igor Yoga Bahtiarl., 2016. Rainfall-discharge relationship and karst flow
components analysis for karst aquifer characterization in Petoyan Spring,
Java, Indonesia, Environ Earth Sci (2016) 75:735, DOI 10.1007/s12665-016-
5553-1

Adji T.N., Haryono E., Fatchurohman, H., Oktama , 2015, Difuse flow characteristics
and their relation to hydrochemistry conditions in the Petoyan Spring,

Gunungsewu Karst, Java, Indonesia, Geosciences Journal, DOI
10.1007/s12303-015-0048-8

Amiotte-Suchet P., J-L Probst, Ludwig W., 2003, Worldwide distribution of
continental rock lithology: Implications for the atmospheric/soil CO2 uptake

by continental weathering and alkalinity river transport to the oceans, Global
Biochemical Cycles, Vol. 17, NO. 2, 1038, doi:10.1029/2002GB001891

Aquilina L., Ladouche B., Dorfliger, N., 2006, Water storage and transfer in the
epikarst of karstic sistems during high flow periods Journal of Hydrology
327, 472— 485

Atkin, O.K., Edwards, E.J., Loverys, B.R., 2000. Response of root respiration to

changes in temperatur and its relevance to global warming. New Phytologist
147, 141-154.

Bakalowicz M., Blavoux B. and Mangin A.,1974., Apports du tragage isotopique
naturel a la connaissance du fonctionnement d’un systéme karstique-teneurs
en oxygene 18 de trois systémes des Pyrénées, France, Journal of Hydrology
23.141-158.

Balazs D, 1971: Intensity of the tropical karst Development based on cases of
Indonesia, Karst es Barlangkutatas, Volume VI, Budapest.

Birk S, Liedl R, Sauter M (2004) Identification of localized recharge and conduit
flow by combined analysis of hydraulic and physicochemical spring responses
(Urenbrunnen, SW-Germany). J Hydrol 286:179-193

Bogli, 1980. Karst Hydrology and Physical Speleology. Springler-Verlag



KARAKTERISASI HIDROKIMIA DAN NERACA KARBON DI MINTAKAT EPIKARST
PIPIT WIJAYANTI, Dr. Eko Haryono, M.Si. ; Dr. M. Pramono Hadi, M.Sc. 204

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Bonacci, O., 1987. Karst Hydrology. Springer Verlag, Berlin, Germany.

Brook, G.A., Folkoff, M.E., Box, E.O., 1983. A world model of soil carbon dioxide.
Earth Surf. Proc. Land. 8 (1), 79-88.

Cheng Z, 2011, Carbonate Rock Dissolution Rate in Different Landuse and Their
Carbon Sink Effect, Chinese Sci Bull, 56, 3759-3765

Chow, V.T., 1964, Hand Book of Applied Hydrology, London McGraw-Hill Book
Company

David D., Houghton, 2007. Global Climate Change Basics, Challenges, and
International Impacts.Atmospheric & Oceanic Sciences UW — Brewer Public
Library Richland Center, Madison

de Montety, V., Martin, J.B., Cohen, M.J., Foster, C., Kurz, M.J., 2011, Influence of
diel biogeochemical cycles on carbonate equilibrium in a karst river,
Chemical Geology 283 :31-43

Don, A., Schumacher, J., Lorenzen, M.S., Scholten, T., Schulze, E.D., 2007, Spatial
and vertical variation of soil carbon at two grassland sites — Implications for
measuring soil carbon stocks, Geoderma 141 (2007) 272-282

Dreybrodt, W., 1988. Processes in Karst Systems. Springer, Heidelberg.

Diirr, H. H., M. Meybeck, and S. H. Diirr (2005), Lithologic composition of the
Earth's continental surfaces derived from a new digital map emphasizing
riverine material transfer, Global Biogeochem. Cycles, 19, GB4S10,
d0i:10.1029/2005GB002515.

Eiche, E., Hochschild, M., Haryono, E., Neumann, T., 2016, Characterization of
recharge and flow behaviour of different water sources in Gunung Kidul and
its impact on water quality based on hydrochemical and physico-chemical
monitoring, Appl Water Sci, doi: 10.1007/s13201-016-0426-z

Einsele, G., Yan J., Hinderer M., 2000, Atmospheric carbon burial in modern lake
basins and its significance for the global carbon budget, Global and Planetary
Change 30. 167-195

Fang JY, Guo ZD, Piao SL, Chen AP (2007) Terrestrial vegetation carbon sinks in
China, 1981-2000. Science in China Series D: Earth Sciences 50: 1341-1350.

Fetter, C.W. Applied Hydrology, 3th Edition, Prentice Hall Inc, Englewood Cliffs,
New Jersey



KARAKTERISASI HIDROKIMIA DAN NERACA KARBON DI MINTAKAT EPIKARST
PIPIT WIJAYANTI, Dr. Eko Haryono, M.Si. ; Dr. M. Pramono Hadi, M.Sc. 205

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Ford, D.C., Williams, P.W., 1989. Karst Geomorphology and Hydrology. Unwin
Hyman, London.

Ford, D.C., Williams, P.W., 2007. Karst Hydrogeology and Geomorphology. Wiley,
London.

Gillieson, D., 1996, Caves: Processes, Development, and Management, Blackwell,
Oxford

Gombert, P., 2002, Role of karstic dissolution in global carbon cycle, Global &
Planetary Change; 33 (1/2), pp 177-185.

Groves C, and Meiman J., 2001, Inorganic carbon flux and aquifer evolution in the
south central Kentucky karst, U.S. Geological Survey Karst Interest Group
Proceedings, Water-Resources Investigations Report, 01-4011, pp. 99-105.

Guasch, H., Armengol, J., Marti, E., Sabater, S., 1998. Diurnal variation in dissolved
oxygen and carbon dioxide in two low-order streams. Water Res. 32, 1067—
1074.

Haryono E., Day M., 2004, Landform differentiation within the Gunung Kidul
Kegelkarst, Java, Indonesia. Journal of Cave and Karst Studies, v. 66, no. 2,
pp. 62-69.

Haryono, E., 2008. Model Perkembangan Karst Berdasarkan Morfometri Jaringan
Lembah Di Karangbolong, Gunungsewu. Blambangan dan Rengel, Disertasi,
Fakultas Geografi Universitas Gadjah Mada, Yogyakarta

Haryono E, 2011, Atmospheric Carbon Dioxide Sequestration Trough Karst
Denudation Processes, Estimated from Indonesian Karst Region, Procedding
Asian Trans-Disciplinary Karst Conference, Yogyakarta-INDONESIA 203

Hendriks,M.R. 2010. Introduction to physical hydrology. New York : Oxford
university press.

IPCC, 2007. Climate Change 2007: The Physical Science Basis. Cambridge Univ.

Jassal, R.S., Black, T.A., Drewitt, G.B., Novak, M.D., Gaumont-Guay, D., Nesic, Z.,
2004. A model of the production and transport of CO, in soil: predicting soil

CO; concentrations and CO; efflux from a forest floor. Agric. For. Meteorol.
124 (3-4), 219-236.

Jennings, 1971, Karst Geomorphology, 2™ Edition, Brasil Blackwell Inc: New York



KARAKTERISASI HIDROKIMIA DAN NERACA KARBON DI MINTAKAT EPIKARST
PIPIT WIJAYANTI, Dr. Eko Haryono, M.Si. ; Dr. M. Pramono Hadi, M.Sc. 206

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Jiang, Y., Hu Y., Schirmer, M., 2013, Biogeochemical controls on daily cycling of
hydrochemistry and 8"°C of dissolved inorganic carbon in a karst spring-fed
pool, Journal of Hydrology 478 (2013) 157-168

Jiang Z., Lian Y., Qin X., 2013, Carbon cycle in the epikarst sistems and its
ecological effects in South China, Environ Earth Sci (2013) 68:151-158

Jukic” , D., Denic’-Jukic” , V., 2009. Groundwater balance estimation in karst by
using a conceptual rainfall-runoff model. Journal of Hydrology 373 (2009)
302-315.

Gaillardet J., Dupre B., Louvat P., Alle'gre C.J., 1999, Global Silicate Weathering
and CO2 Consumption Rates Deduced from The Chemistry of Large Rivers.
Chemical Geology Journal 159,3-30

Karami GH, Younger PL. 2002. Assessing karst aquifer heterogeneity using test-
pumping data. Conference on what’s new in Groundwater, the Geological
Society, London, p 145-157

Klimchouk, A, 2003, Toward defining, delimiting and classifying epikarst: its origin,
processes and variants of geomorphic evolution, Speleogenesis: Evolution of
karst aquifers journal, vol 2 issue 5, pp 1-13

Kusumayudha SB. 2005. Hidrogeologi Karst dan Geometri Fraktal di Daerah
Gunungsewu. Adicita Karya Nusa, Jogjakarta, p 194

Lal, R. 2004. Soil carbon sequestration to mitigate climate change.Geoderma, 123(1),
1-22.

Lastennet R., Mudry J., 1997, Role of karstification and rainfall in the behavior of a
heterogeneous karst system, Environmental Geology 32 (2), 114-123

Lehmann H. 1936. Morphologische Studien auf Java (3). Geographische
Abhandlungen, Stutgart, p 114

Lestari Y., Studi Neraca Air dan Kualitas Air pada Sistem Hidrologi Mataair Beton
untuk Konservasi Sumberdaya Air di Kecamatan Ponjong Kabupaten
Gunungkidul, Tesis, Fakultas Geografi, UGM, Yogyakarta

LiuY., Liu Z.,, Zhang J., He Y., Sun H., 2013, Experimental study on the utilization
of DIC by Oocystis solitaria Wittr and its influence on the precipitation of
calcium carbonate in karst and non-karst waters, Carbonates Evaporites
(2010) 25:21-26



KARAKTERISASI HIDROKIMIA DAN NERACA KARBON DI MINTAKAT EPIKARST
PIPIT WIJAYANTI, Dr. Eko Haryono, M.Si. ; Dr. M. Pramono Hadi, M.Sc. 207

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Liu Y., Liu C., Wang S., Guo K., Yang J., 2013, Organic Carbon Storage in Four
Ecosistem Types in the Karst Region of Southwestern China. PloS ONE 8(2):
€56443. doi:10.1371/journal.pone.0056443

Liu, Z., Review on the role of terrestrial aquatic photosynthesis in the global carbon
cycle, Procedia Earth and Planetary Science 7 (2013 ) 513 —516

Liu, Z., Yuan D., Dreybrodt W., 1997, Dissolution kinetic of calcium carbonat
minerals in H,O-CO, solutions in turbulent flow: The role of the diffusion
boundary layer and the slow reaction H,O+CO,«H +HCO; Journal of
Geochimica et Chosmochimica Acta, 61, 2879 - 2889

Liu, Z.H., Zhao, J., 1999, Contribution of carbonate rock weathering to the
atmospheric CO2 sink, Environmental Geology, vol. 39, #9, pp. 1053-1058

Liu, Z., Zhao, J., 2000. Contribution of carbonate rock weathering to the atmospheric
CO2 sink. Environmental Geology 39, 1053—-1058.

Liu, Z., Yuan D., Dreybrodt W., 2005, Comparative Study of Dissolution Rate-
Determining Mechanisma of Limestone and Dolomite, Journal of
Environment Geology 49, 274-279

Liu, Z., Li, Q., Sun, H., Liao, C., Li, H., Wang, J., Wu, K., 2006. Diurnal variations
of hydrochemistry in a travertine-depositing stream at Baishuitai, Yunnan,
SW China. Aquatic Geochemistry 12, 103—121

Liu, Z., Li, Q., Sun, H.,, Wang, J., 2007. Seasonal, diurnal and storm-scale
hydrochemical variations of typical epikarst springs in subtropical karst areas
of SW China: soil CO2 and dilution effects. Journal of Hydrology 337, 207—-
223.

Liu, Z., Liu, X., Liao, C., 2008. Daytime deposition and nighttime dissolution of
calcium carbonate controlled by submerged plants in a karst spring-fed pool:
insights from high time-resolution monitoring of physico-chemistry of water.
Environmental Geology 55, 1159-1168.

Liu Z., Dreybrodt W., Wang H., 2010, A new direction in effective accounting for the
atmospheric CO2 budget: Considering the combined action of carbonate
dissolution, the global water cycle and photosynthetic of DIC by aquatic
organisms, Journal of Earth Science 99, 162-172

Liu, Z., Dreybrodt, W., Liu, H., 2011. Atmospheric CO2 sink: silicate weathering or
carbonate weathering? Appl. Geochem. 26, S292-S294.



KARAKTERISASI HIDROKIMIA DAN NERACA KARBON DI MINTAKAT EPIKARST
PIPIT WIJAYANTI, Dr. Eko Haryono, M.Si. ; Dr. M. Pramono Hadi, M.Sc. 208

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Liu Z., 2013, Review on the role of terrestrial aquatic photosynthesis in the global
carbon cycle, Procedia Earth and Planetary Science 7, 513 — 516

Madonia,P., Bellanca, A., Pietro, R.D., Mirabello, L., 2012, The role of near-surface
cavities in the carbon dioxide cycle of karst areas: evidence from the
Carburangeli Cave Natural Reserve (Italy) Environ Earth Sci 67:2423-2439
DOI 10.1007/s12665-012-1693-0

Mangin, A., 1973, Sur la dynamique des transferts en aquifer karstique, Proc.of the
6th Intern. Congr. of Speleol., Olomouc, v.4. 157-162.

Mangin A., 1975., Contribution a 1’é¢tude hydrodynamique des aquiféres karstiques.
These, Université de Dijon, 124 p.

Macpherson, G.L., Roberts, J.A., Blair, .M., Townsend, M.A., Fowle, D.A., Beisner,
K.R., 2008. Increasing shallow groundwater CO2 and limestone weathering,
Konza Prairie, USA. Geochimica et Cosmochimica Acta 72, 5581-5599Press,
Cambridge.

Melnikov, N.B., O'Neill, B.C., 2006. Learning about the carbon cycle from global
budget  data. Geophysical Research Letters 33, L02705.
doi:10.1029/2005GL023935.

Meybeck, M., 1993. Riverine transport of atmospheric carbon: sources, global
typology and budget. Water, Air, and Soil Pollution 70, 443-463.

Moore PJ, Martin JB, Screaton EJ (2009) Geochemical and statistical evidence of
recharge, mixing, and controls on spring discharge in an eogenetic karst
aquifer. J Hydrol 376:443-455

Mudarra M, Andreo B, Mari'n Al, Vadillo I, Barbera” JA (2014) Combined use of
natural and artificial tracers to determine the hydrogeological functioning of a

karst aquifer: the Villanueva del Rosario sistem (Andalusia, southern Spain).
Hydrogeol J 22:1027-1039

Mudry J., 1987, Apport du tracage Physico-chimique naturel a la connaissance
hydrocinematique des aquifers carbonates, These Scientes Naturelles,
Universite de Franche-Comte Besangon, 378 p

Neal, C., Watts, C., Williams, R.J., Neal, M., Hill, L., Wickham, H., 2002. Diurnal
and longer term patterns in carbon dioxide and calcite saturation for the River
Kennet, south-eastern England. Sci. Total Environ. 282, 205-231.



KARAKTERISASI HIDROKIMIA DAN NERACA KARBON DI MINTAKAT EPIKARST
PIPIT WIJAYANTI, Dr. Eko Haryono, M.Si. ; Dr. M. Pramono Hadi, M.Sc. 209

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Palmer A. N., 2003, Patterns of dissolution porosity in carbonate rocks, Speleogenesis
and Evolution of Karst Aquifers, p.1-9

Peyraube, N., Lastennet, R., Denis, A., Malaurent, P., 2013, Estimation of epikarst
air PCO2 using measurements of water 613CTDIC, cave air PCO2 and
813CCO2, Geochimica et Cosmochimica Acta 118 (2013) 1-17

Perrin, J., Jeannin, P.Y., Zwahlen, F., 2003b. Epikarst storage in a karst aquifer: a
conceptual model based on isotopic data, Milandre test site, Switzerland.
J.Hydrol. 279, 106—-124.

Piao H.C., Wu Y.Y., Hong Y.T., Yuan Z.Y., 2000, Soil-released carbon dioxide from
microbial biomass carbon in the cultivated soils of karst areas of Southwest
China, Biol Fertil Soils 31:422-426

Plan, L., 2005. Factors controlling carbonate dissolution rates quantified in a field test
in the Austrian Alps. Geomorphology 68, pp. 201-212.

Prasetyo AB., 2004, Kajian Karakteristik Mataair pada Kawasan Karst Kabupaten
Wonogiri Jawa Tengah, Skripsi, Fakultas Geografi UGM, Yogyakarta

Pu J., Yuan D. Zhao H., Shen L., 2013, Hydrochemical and PCO?2 variations of a
cave stream in a subtropical karst area, Chongqing, SW China: piston effects,
dilution effects, soil CO2 and buffer effects, Environ Earth Sci DOI
10.1007/s12665-013-2787-z

Putro ST., 2010, Laju Pelarutan Batuan karbonat di Karst Gunungsewu dan Karst
Jonggrangan, Skripsi, Fakultas Geografi, UGM, Yogyakarta

Quay, P.D., 1992. Carbon sink: The role of oceans: Geotimes, pp. 16-18.

Rauch H.W, and White W.B. 1977. Dissolution kinetics of carbonate rocks. 1. Effects
of lithology on dissolution rate. Water Resources Research 13, p. 381-394.

Ravbar, N. 2007. The Protection of Karst Water: A Comprehensive Slovene Appoach
to Vulnerabillity and Contamination Risk Mapping, ZRC Publishing, Karst
Research Instituteat ZRC Sazu, Postojna-Ljubljana

Raven, J.A. and Falkowski, P.G., 1999, Ocean Sinks for Atmospheric CO2, Plant
Cell and Environment, Vol. 22: 741 - 755

Reay, D.S., Smith, P., Hymus, G., Sabine, C., 2007. New directions: the changing
role of the terrestrial carbon sink in determining atmospheric CO2
concentrations. Atmospheric Environment 41, 5813-5815.



KARAKTERISASI HIDROKIMIA DAN NERACA KARBON DI MINTAKAT EPIKARST
PIPIT WIJAYANTI, Dr. Eko Haryono, M.Si. ; Dr. M. Pramono Hadi, M.Sc. 210

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Ritter. D.F., 1979, Process Geomorphology, Southern Illinouis University at Carbon
Date WMC., Brown Company Publishers: Dubuque, lowa

Sabine, C.L., Feely, R.A., Gruber, N., Key, RM., Lee, K., Bullister, J.L.,
Wanninkhof, R., Wong, C.S., Wallace, D.W.R., Tilbrook, B., Millero, F.J.,
Peng, T., Kozyr, A., Ono, T., Rios, A.F., 2004. The oceanic sink for
anthropogenic CO2. Science 305, 367-371.

Schlesinger, W. H., & Andrews, J. A. (2000). Soil respiration and the global carbon
cycle. Biogeochemistry, 48(1), 7-20.

Schulz EF (1976) Problems in Applied Hydrology. Water Resources Publication,
Colorado, p 508

Seyhan, E., 1990, Dasar-Dasar Hidrologi, Gadjah Mada University
Press,Yogyakarta.

Shuster ET, White WB (1971) Seasonal fluctuations in the chemistry of limestone

springs: a possible means for characterizing carbonate aquifers. J Hydrol
14:93-128

Siegenthaler U.,, & Sarmiento J. L., 1993, Atmospheric carbon dioxide and the
ocean, Nature International Journal of Science volume 365, pages119-125

Sosrodarsono, S. dan Takeda, K., 1976, Hidrologi untuk Pengairan, (cetakan
kesepuluh, 2006), PT. Pradnya Paramita, Jakarta.

Spiro, B., Pentecost, A., 1991. One day in the life of a stream-a diurnal inorganic
carbon mass balance for travertine-depositing stream (Waterfall Beck,
Yorkshire). Geomicrobiol. J. 9, 1-11.

Sudarmadji, Suprayogi, S., Setiadi, 2012, Konservasi Mataair Berbasis Masyarakat
di Kabupaten Gunungkidul, Sekolah Pascasarjana UGM, Yogyakarta

Sun, H.G., Han, J.T., Zhang, S.R., Lu, X.X., 2011. Transformation of dissolved
inorganic carbon (DIC) into particulate organic carbon (POC) in the lower

Xijiang River, SE China: an isotopic approach. Biogeosci. Discuss. 8, 9471—
9501.

Surono Toha B, Sudarno I, Wiryosujono S (1992) Geologi Lembar Surakarta-
Giritontro, Jawa. Pusat Penelitian dan Pengembangan Geologi Report,
Bandung, p 24 (in Indonesian)



KARAKTERISASI HIDROKIMIA DAN NERACA KARBON DI MINTAKAT EPIKARST
PIPIT WIJAYANTI, Dr. Eko Haryono, M.Si. ; Dr. M. Pramono Hadi, M.Sc. 211

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Surono The Stratigrafic Relationship Between The Punung and The Wonosari
Formation Central Java

Sweeting, MM, 1972, Karst Landforms, Micmilland, London.

Tans, P.P., Fung, 1.Y., Takahashi, T., 1990. Observational constraints on the global
atmospheric CO2 budget. Science 247, 1431-1438.

Tjasyono, H.K.B., 2004, Klimatologi, Institute Teknologi Bandung, Bandung
Todd, D.K., 1080, Groundwater Hydrology, John Wiley and Sons Inc., New York
Treck, B., 2006, How can the epikarst zone influence the karst aquifer hydraulic

behavior? Environ Geol 51:761-765. http://doi.org/10.1007/s00254-006-
0387-x

Trumbore Susan E, 1997, Potential responses of soil organic carbon to global
environmental change, Proceedings of the National Academy of Sciences Vol.
94 (16) pp: 8284-8291 National Acad Sciences

Van Bemmelen, 1949, The Geology of Indonesia, Vol IA

Vestenal L. R., Kobiyama M., 2007, Water Balance in Karst: Case Study of the
Ribeirdo da, Brazilian Archives of Biology and Technology, Vol.50, n. 5 : pp.
905-912

Waltham AC, Smart PL, Friederich H, Eavis AJ, Atkinson TC (1983) The caves of
Gunung Sewu, Java. Cave Sci 10:55-96

Wang, S., Yeager, K.M., Wan G., Liu, C., Wang, Y., Lii, Y., 2012, Carbon export
and HCO3- 3 fate in carbonate catchments: A case study in the karst plateau
of southwestern China, Applied Geochemistry 27 (2012) 64-72

White, W.B. 1988. Geomorphology and Hydrology of Karst Terrains. New York:
Oxford University Press.

White, W.B., 2002. Karst hydrology: recent developments and open questions.
Eng.Geology. 65, 85-105.

Widyastuti, 2014, Kajian Kerentanan Airtanah terhadap Pencemaran di Daerah Karst
Gunungsewu, Studi di Aliran Sungai Bawah Tanah Bribin Kabupaten
Gunungkidul dan Wonogiri, Disertasi, Fakultas Geografi, UGM, Yogyakarta





