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Environmental Geography 

012001 

Spatial analysis of coliform bacteria contained in phreatic water in colomadu sub-district 

karanganyar 
I Wisnu and C Muryani dan Ahmad 

 

012002 

The distributional pattern of zooplankton community in beratan lake, bali 
D M Atmaja, M S Budiastuti, P Setyono and Sunarto 

 

012003 

Utilization of the maros karst landscape based on the morphology (case study in bantimurung 

subdistrict, maros district, sulawesi selatan) 
R P Setiadi, A Damayanti and M Dimyati 

 
012004 

Characteristics of kalisirah karst subterranean stream subdistrict of buayan, kebumen, central 

java with tracing test 
W S Triadi, A Jauhari, E T Paripurno and S B Kusumayudha 

 

012005 

An overview of depositional environment between the mountains of southern java and the 

fold mountain of north java 
L P Negara, D Lestari, F A Kurnianto, F A Ikhsan, B Apriyanto and E A Nurdin 

 
012006 

Mapping geomorphological environments of bendo watershed ijen mountain, banyuwangi 

east of java 
S Bachri, Sumarmi, L Y Irawan and M N Fathoni 

 

012007 

Ecological value of soil organic matter (mandala customary forests with awiq-awiq 

management) 
T Mutia, Sumarmi, S Bachri and A Subhan 

 

012008 

Level of population mobility in wonogiri regency 
P Hardati and H N Rahayu 

 
012009 

Travel time efficiency for students to school in bandung regency 
O Badriyah, M Ruhimat and I Setiawan 

 
012010 

Modified estimation of land values with spatial weight in bandung city 
N T Sugito, I Soemarto, S Hendriatiningsih and B E Leksono 

 

012011 

Development of Municipal Settlement with The Application of The Ecovillage Concept 
W Wibawa 
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012012 

Impact of infrastructure development jalur jalan lintas selatan (jjls) in Yogyakarta to change 

in land price 
H Edy, M Baiquni and B Triatmodjo 

 

012013 

Land alienation in the johor bahru district area: the factors of unsuccessful response of form 

5a, national land code 1965 
A M Hakim, S Samsudin and A A Haffiz 

  

012014 

Toponym investigation as introduction to the local value in Cirebon City 
N B Segara and Hermansyah 

Environmental health and risk assessment 

012015 

Waste collecting point as the school of the waste management system 
M Ridha, D Rohmat and W Kastolani 

 
012016 

Socio-economics and environmental impact of supit urang landfills capacity 
I Deffinika, B Rifdah Ananda and BA Khairunnisa 

 
012017 

Waste management at the UPI campus and campus citizen behaviour towards the 

management of zero waste 
I Setiawan and D Rohmat 

 
012018 

Feasibility study of microbial organic waste processing business in Sukasari district, Bandung 

city 
W Kastolani, Darsiharjo, I Setiawan and U Supriatna 

 
012019 

Analysis of solid oxygen distribution in kakap river, kubu raya district west kalimantan 
R Oktaliana, Ahmad and P Rintayati 

 
012020 

The utilization of kesumba seeds for coloring Biawak (varanus salvator) leather with dyeing 

and finishing methods based on environmentally friendly 
E Darmawati, S Yuhana and Sutopo 

 
012021 

The externalities value of mangrove forest conversion into fishponds in the coastal area of 

wulan delta in demak regency 
F S Rudi and R Harini 
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012022 

Managing sewage treatment facilities using geographical information system application: a 

user requirement analysis in state of Penang, Malaysia 
M Z Idris, R Suratman, S Samsudin and F Zaini 

 
012023 

The impact of ecotourism on the water quality in sedim river, kedah, malaysia 
M Hashim, M S M Ali, N Nayan, H Mahat, Y Saleh, S B Norkhaidi, K L See and Z M Said 

Geography Education 

012024 

Practicum based learning in the material "understanding the basics of mapping" in geography 

subject high school 
M O R Maulidian, A W Abdi and Hasmunir 

 
012025 

Scientific thinking skills in solving global warming problems 
S A Suryansyah, W Kastolani and L Somantri 

 
012026 

Geography teachers perception toward spatial thinking teaching and learning 
R P Dewi, R Hermawan and R A A Fajariyah 

 

012027 

The effect of TPACK framework on inquiry process: a study of geographic subject 
A Yani, M Ruhimat and A Mulyadi 

 
012028 

Develop Critical Spatial Thinking by Utilizing Local Landscapes: Geography Field 

Laboratory Studies 
R As'ari, E Maryani, D Rohmat and Nandi 

 
012029 

Knowledge and participation of geography teachers toward flood disaster risk reduction in 

sampang indonesia 
A K Putra, Sumarmi, L Y Irawan, I Deffinika, A Fahmi and A Tanjung 

 
012030 

The influence of teachers pedagogic competence on cognitive loads of students in the 

geography learning process 
R Bahari, D Rohmat and Nandi 

 
012031 

Establishment of student characters as citarum river pollution solution program 
Supriyono, R Sartika and I Kurniawaty 

 
012032 

Community learning centre in improving disasters awareness through environmental 

education 
Z Akbar 
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012033 

Care environment attitudes of high school students in surakarta city 2019 
I W Rahmadi, Sarwono and C Muryani 

 
012034 

The actualization of student's disaster preparedness at the elementary and secondary 

education level of disaster-aware school 
S Wardana, H Herdiansyah and A Wicaksono 

 

012035 

Geographical inquiry skills on implementation of participants at geography in high school at 

bandung city 
R A Irawan, E Maryani and M Ruhimat 

 
012036 

Spatial thinking profile for 2017 surakarta senior high school 
N Imaniar, P Karyanto and Y Yusup 

 
012037 

Outdoor learning method as an effort to improve the spatial thinking skills of students of 

geography teachers candidate in university of pgri palembang 
S Asiyah, L Rosita and B Utomo 

 
012038 

Geographic media literacy for indonesian geography education 
V Sukmayadi and A H Yahya 

 
012039 

The implementation of group investigation learning model to equip students to think critically 

in addressing the hoax content of disaster on the internet 
D A Oktavianto 

 
012040 

Collaboration learning: project-based learning and local wisdom 
N Nurdiansah, S Kartadinata, E Maryani and N Supriatna 

 
012041 

Evaluation of environmental based geography instructional model in high school 
S Prihadi 

 
012042 

Development of social teaching materials based on geography literacy for increasing, critical, 

and creative thinking skills 
Sugiyanto, E Maryani and M Ruhimat 

 
012043 

The role of education and geography on disaster preparedness 
E Maryani 
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012044 

Development of Interactive Multimedia for Earthquake Disaster Preparedness in Elementary 

School 
A Mardani, N Suryani and N Ahmad 

 
012045 

Effect of learning project model-based learning on GIS spatial thinking skills students 
R W Romadlon, Y Yusuf and Sarwono 

 
012046 

Ecopedagogy based learning as an effort to increase student ecoliteration and the 

development of environmental care characters 
S Fadjarajani and R As'ari 

 
012047 

Gender perspective: the spatial thinking of secondary education students 
A Mulyadi and A Yani 

 
012048 

Relationship between environmental knowledge towards student's attitude in environmental 

management 
M Ruhimat and B F Ruhimat 

 
012049 

Students' environmental awareness and pro-environmental behaviour: preliminary study of 

geography students at state university of malang. 
B Handoyo, I K Astina and R L Mkumbachi 

 
012050 

The environmental care level of junior high school students in surakarta 
A Arjani, S Santoso and C Muryani 

 
012051 

The comparison of the attitude of caring to the environment among the student of adiwiyata 

school and non adiwiyata school 
M Furda, Sudiyanto and Y Yusup 

 

012052 

Indexing environmental sustainability literacy knowledge among malaysian youth: 

confirmatory factor analysis approach (cfa) 
S B Norkhaidi, H Mahat, M Hashim, Y Saleh and N Nayan 

 
012053 

Learning of disaster mitigation through problem based learning method in senior high school 
I S Azis, D Sugandi and I Setiawan 

 
012054 

Utilizing thematic maps to develop Indonesia natural resources analytical skills 
I W Basyari, N B Segara and D Fhazarwati 
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Geology and Geophysic 

012055 

Conceptual interpretation seismic 3d using rms amplitude and dip-azimuth attribute analysis 

for identification structure and facies model in physical geographic 
T D Pamungkas, Nandi and R Ridwana 

 
012056 

Application of seismic attributes in structural and facies modeling for volume calculation on 

statjford formation, notrh viking graben 
W P Aji, A Haris and S B Ajar 

Hazard and Risk 

012057 

Soil properties under four different land uses in relation to soil erosion and conservation in 

Wanagama 
A Kusumandari, R Purwanto and W T Widayanti 

 
012058 

Determination of slope susceptibility in hydrothermally altered rocks region with a case study 

in wonotirto district, blitar regency, east java province, indonesia 
A Idrus, S D Masti and R R Azizi 

 
012059 

A possible opak fault segment that caused the 2006 mw 6.3 yogyakarta earthquake and its 

future implication 
C Pratama, N Widjajanti, Parseno, A Pinasti, R F Ummi, D Lestari, T A Sunantyo, L S Heliani and H 

Ulinnuha 

 
012060 

Community perception of flood relocation efforts in pacitan subdistrict, pacitan regency 
R A Pradikka, Y Yusup and Nurhadi 

 
012061 

Disaster concepts and mitigation based on the students of the language and arts faculty, 

universitas negeri semarang 
R P Irawati, Siminto and R Supriatnaningsih 

 
012062 

A numerical study of tidal run up and inundation impact using logical tool-less than equal 
E Trihatmoko, E S Pratiwi, Juhadi, T B Sanjoto, Sunarto and M A Marfai 

 
012063 

Community capacity in dealing with drought in gesi district, sragen regency 
G Prayogo, Ahmad and Nurhadi 

 
012064 

Vegetative conservation for landslide mitigation in bungaya sub-district, gowa regency, south 

sulawesi province 
H Mufidawati, A Damayanti and Supriatna 
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012065 

Erosion hazard levels in the tanralili sub-watershed, south sulawesi 
N U Suryanto, A Damayanti, M Dimyati and A Rustanto 

 
012066 

The Readiness of villages in Surakarta City Toward The Disaster Resilient Village 
C Muryani, S Koesuma and Y Yusup 

 
012067 

Analysis of embassy areas of disaster and disaster mitigation efforts in pesawaran lampung 

district 
I L Nugraheni, Suhendro and A Suyatna 

 
012068 

Assisting smart disaster management for smart city program, case study: Pringgokusuman 

village, Yogyakarta 
I A Suherningtyas, A L Permatasari, P P K Wiguna and G B Adninda 

 
012069 

Resilience in the face of flash floods, landslides and mudflows: the experience of tourist spots 

in cameron highlands 
F C Leh and F Z Mokhtar 

 
012070 

Fostering disaster preparedness school as an effort to build disaster preparedness 
A M Ikramullah, E Maryani and I Setiawan 

 
012071 

The analysis of landslide preparedness on senior high school students in karanganyar 

regency, central java 
U K Ramadhan, Sarwono and C Muryani 

 
012072 

Early mitigation of landslide prone areas with remote sensing and analysis of slope stability 

in ampera, south jayapura district, papua province 
B T Widodo, V Widoanindyawati and B Widodo 

 
012073 

The preparedness of schools in dealing tsunami disaster threat in pacitan coastal bay, pacitan 

regency 
D Nawangsari, Nurhadi and Sarwono 

 
012074 

Strategy for community adaptation to flood-prone area in situ rawa besar settlement, depok 

city 
P Puspitasari and H Herdiansyah 

 
012075 

Disaster-vulnerable community perception related to pre-earthquake natural phenomena in 

west sumatera as part of disaster preparedness 
M Fadilah, E Maryani, A Permanasari and R Riandi 
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012076 

Theology of disaster: a study on west bandung people's responses to the potency of 

earthquake 
A Kosasih, C Surahman, T Yuniartin and M I Firmansyah 

 
012077 

Vulnerability of society on earthquake disasters in kayangan north lombok 
M H Wulan, Nurhadi and C Muryani 

 
012078 

Community adaptive capacity using social media at the aftermath of tropical cyclone 

cempaka, indonesia 
U Widyanarko and D R Hizbaron 

 
012079 

Multi-ethnic communities adaptation to flooding in the north samarinda sub-district, 

samarinda city, east kalimantan province, indonesia 
Y Anwar, I Setyasih and M V R Ningrum 

 
012080 

Preparedness community and potential of liquefaction due to earthquake occurred in the 

village baturetno sub-district banguntapan yogyakarta regency 
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Abstract. Research objectives: mapping the distribution of salt water and knowing the causes of 

saltwater in the Borobudur Plain. The research population was in the form of community well 

water, in 6 villages around the Borobudur plain of Magelang Regency. The research variables 

included the distribution of well water quality (sodium, acid, chloride, salinity, total dissolve 

solid/TDS) and impact water quality to the community. The results of the study, the distribution 

of ground water quality in terms of different physical and chemical properties. Candirejo village 

from the physical and chemical aspects did not match the quality standard, the content of sodium 

353-568 mg/l and strong acid content in the form of chloride ranged from 809.9-1639.5 mg/l, 

while physically DHL at Candirejo ranged from 1,612-3,546 mhos/cm and TDS 1522-1749 mg/l. 

The best water quality is found in the village of Bumiharjo in terms of both physical and chemical 

aspects.  The cause of salt water in Borobudur Plain was: ground water dominated by alkalis and 

strong acids with chemical compounds NaCl type of group sulfate water that taste salty and 

groundwater is dominated by alkaline earth and weak acids, namely water with type (b) semi 

bicarbonate type. 

1.  Introduction 

Water is the most fundamental and important component for life. Water is used for various necessities, 

such as agriculture, industry, and household. Groundwater is colorless, odorless, and tasteless and 

chemically and biologically, it does not contain dangerous biotic as well as chemical elements [7]. Water 

is an essential resource in world water supply. The amount of water in the ocean is approximately 97.5%, 

whereas 1.75% is located in the Polar Regions, and the remaining 0.73% is on land. Water on land 

consisted 96% groundwater and 4% surface water in reservoir, lake, river and water vapor in air [1]. 

There are several interrelated processes in a hydrological cycle that reflect water movement including 

precipitation process, evaporation, transpiration, interception, infiltration, percolation, and a stream 

called as water availability component [8]. 

Several factors influencing groundwater quality [10] include aquifer rocks mineral composition, 

geohydrology of the area, the working power of groundwater mixing, and influential events in 

geochemical process, human activities, and aquifer recycle capabilities. Salt water seepage in the 

fractures of silt stones indicates that the surrounding area in Borobudur Temple once formed a marine 

environment before the lake environment is formed [4]. Considering the existence of salt water in 

Borobudur plain, previous research by [5] revealed that Brangkal and Palian villages had a high electrical 

conductivity (EC) level; thus, it indicated that water in the areas had high salinity. The danger of salinity 

occurs when salt accumulates in plant root zones and reduces the number of water available for roots. It 

reduces water availability to the extent that it influences harvest level. The salt often comes from 

minerals dissolved in irrigation water or high salt water table [9]. 
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The use of SIG in the spatial analysis is useful. SIG application varies and supports resource 

management, disaster management, planning and development, environmental management, soil and 

water management, marine research, climate change, and other areas where human exist [2]. 

Hence, the research aims to: 1) analyze groundwater condition in wells of residents around the 

Borobudur plain, 2) map the distribution of saltwater in Borobudur plain, and 3) know the causative 

factors of saltwater in Borobudur plain. 

2.  Methods 

The research population consisted of 9 (nine) groundwater in form of wells in 6 (six) villages in 

Borobudur plain. A laboratory test was conducted to identify the water content. The research sample 

was in form of groundwater of the wells. Sampling technique was done using area sampling. 

The research variables comprised groundwater condition, groundwater distribution, and causes of 

salt water. Groundwater condition included physical condition (water physical parameters: TDS (Total 

Dissolved Solid), odor, temperature, and taste) and chemical condition (cation and anion). Cation fasies 

division covered sodium (Na+K), calcium (Ca), and magnesium (Mg) types. Anion consisted of 

bicarbonate (HCO3+CO3), sulfate (SO4), chloride (Cl) types. Salt water distribution encompassed 

groundwater flow and groundwater conductivity value. Salt water causes were observed from the 

groundwater chemical composition, namely anion/cation in the water. 

Data collection technique included water sampling activities, laboratory testing, interview, and 

document study. Observation method was performed by directly observing the field condition related to 

well water condition and the use of water by population in Borobudur plain area, Borobudur Sub-district, 

Magelang Regency. The interview aimed to find out the use of water in the Borobudur plain area and 

strategies to fulfill water demand for life necessities of communities in the area. The researcher would 

discover the influence, management, and strategies of water fulfillment among the communities in the 

Borobudur plain. Documentation was intended to obtain data description in the research location 

regarding demography, area, and land utilization. The data were obtained from village monograph and 

spatial planning and territory of Magelang Regency 2010-2030. 

The laboratory analysis was performed after the water sampling had completed in 6 (six) villages in 

Borobudur plain area. The analysis was conducted at the Balai Besar Teknik Kesehatan Lingkungan 

Dan Pengendalian Penyakit Yogyakarta (BBTKLPP) (Yogyakarta Environmental Health and Disease 

Control Bureau). It aimed to discover the chemical parameters containing in the water. 

Data analysis technique was done through comparison and piper diagram. Data comparison analysis 

was performed to obtain well water quality status. The well water quality suitability was compared to 

data on the drinking water quality standard according to the Regulation of the Minister of Health of the 

Republic of Indonesia No 416/1990 and No. 32/2014. 

The piper diagram and Kurlov methods were used to analyze water condition and salinity content. 

Piper diagram [3] is a vital method to study groundwater genetic. The method is very effective in 

separating data analysis for crisis study, especially on the source of constituent elements dissolved in 

groundwater, changes or modification in properties of water passing through a certain area and its 

relationship with geochemical problems.  

Salinity level used groundwater classification based on Electrical Conductivity (EC). Kurlov method 

is a method to find out the composition of groundwater in an area by looking at its chemical compounds 

that are more than 25% of all chemical compounds for each cation and anion. It uses the following 

calculation. 

Salt water distribution analysis in the research location was conducted using Arc GIS 10.5 Software 

[9]. The salt water distribution was discovered by mean of interpolation of groundwater conductivity 

data in the research area; electrical conductivity is a numeric illustration of data on the ability of waters 

in conducting electricity. Based on the conductivity value, whether or not waters experience salt water 

infiltration can be recognized. The water conductivity measurement was done using TDS & EC meter 

to obtain TDS value and water conductivity. Interpolation is a way to identify field condition in the 

research area based on the conductivity data of the closest neighboring areas; hence, saltwater 
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distribution can be identified. In addition, groundwater flow in the research area could describe the 

possible direction of the saltwater existence using supporting data in form of groundwater conductivity 

interpolation. 

 

3.  Results and Discussion 

According to the physical and chemical properties, water quality varied from one village to another. Of 

the 6 (six) villages in the research area, Wanurejo Village, Ngargogondo Village, Borobudur Village, 

and Bumiharjo Village had the water quality in accordance with the drinking water standard with 

Bumiharjo Village had the best water quality based on the water physical and chemical properties. In 

Candirejo Village, however, the residents’ well water was less suitable for drinking water consumption. 

According to the physical properties, water in the village had electrical conductivity of (EC) >1000 

Mhos/cm and total dissolved solid (TDS) >1000 mg/l, and the water felt brackish. In Kaliduren Village, 

the water was yellowish.  

Table 1. Physical Condition of Well Water 

Village TDS EC Temperature Taste Color Odor Water 

Quality 

Kaliduren 1,749 3547 24 Brackish Yellowish No Unsuitable  

Paliyan 1,522 2831 24 Brackish No No Unsuitable 

Tingal 139 331 25 No No No Suitable  

Ngentak 88 174 28 No No No Suitable 

Wagean 136 334 23 No No No Suitable 

Mendalan 215 495 28 No Yellowish No Unsuitable 

Ngaran 115 225 26 No No No Suitable 

Janan 124 261 26 No No No Suitable 

Sodongan 84 169 27 No No No Suitable 

Source: Research Data, 2018 

 

Based on the chemical properties, water in Candirejo Village had sodium content in the range of 353-

568 mg/l, which was beyond the threshold of 200 mg/l and strong acid content in the form of chloride 

ranged from 809.9 to 1639.5 mg/l. Water quality in Tanjungsari Village did not meet the quality standard 

since the water was yellowish in color. As for the physical properties, salt water in Borobudur plain was 

well water that had conductivity value > 1000 mhos/cm (Figure 1). 
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Figure 1. Map of the Distribution of Saltwater in Borobudur Plain 

 

Salt water content mostly found in Candirejo Village and Desa Ngargogondo and in Wanurejo 

Village in a small portion. In addition, well water in Candirejo Village was salt. In terms of the chemical 

properties, Candirejo Village was the only village where Cl (Chloride) content was in the range of 809.9-

1639.5 mg/l. According to [10] [11], the water was included in brackish water and brackish-salt water. 

Based on the groundwater depth (MAT) in Borobudur plain, groundwater flow pattern in the area 

was flowed from the north, at Bumiharjo Village, to the south in Candirejo Village and west in 

Ngargogondo Village (Figure 3). Based on the Kurlov method, water composition could be determined 

according to the value of each ion that had magnitude >25%. Following is the Kurlov’s classification in 

the research location. 
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Figure 2. Map of Groundwater Flow in the Borobudur Plain 

 

Table 3 indicated that Candirejo Village had water class of sodium chloride with cation concentration 

of 51% sodium of 40.04 meq/l and anion concentration of 82% chloride of 68.99 meq/l. Wanurejo 

Village had water class of calcium-sodium-bicarbonate with cation concentration of 39% calcium  of 

2.73 meq/lm, 30% sodium  of 2.13 meq/l and anion concentration of 80% bicarbonate  of 4.69 meq/l.  

 

Table 2. Water Composition in Candirejo Village 

Village Ion concentration (% meq/l) Type of Water 

K Na Ca Mg SO4 CO Cl HCO 

Candirejo 1,59 51,84 22,33 24,22 0,86 0 82,87 16,26 Sodium Chloride  

Wanurejo 6,26 30,61 39,25 23,86 10,67 0 9,13 80,18 Calcium Sodium 

Bicarbonate 

Borobudur 3,72 34,72 36,83 24,71 7,07 0 18,18 74,73 Calcium Sodium 

Bicarbonate  

Bumiharjo 3,26 31,35 43,04 22,34 8,18 0 8,3 83,51 Calcium Sodium 

Bicarbonate 

Ngargondo 3,04 29,92 44,92 22,11 4,05 0 12,53 83,41 Calcium Sodium 

Bicarbonate  

Tanjungsari 3,71 40,92 24,86 30,49 3,3 0 22,6 74,08 Magnesium Sodium 

Bicarbonate 

Source: Research Data, 2018 
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Borobudur Village had water class of calcium-sodium-bicarbonate with cation concentration of 36% 

calcium of 2.53 meq/l, 34% sodium of 2.39 meq/l and anion concentration of 74% bicarbonate of 4.4 

meq/l. Bumiharjo Village had water composition of calcium-sodium-bicarbonate with ion concentration 

of 43% calcium of 1.01 meq/l, 31% sodium of 0.73 meq/l, and 83% bicarbonate of 1.7 meq/l. 

Ngargogondo Village had water class of calcium-sodium-bicarbonate with ion concentration of 44% 

calcium of 1.89 meq/l, 29% sodium of 1.26 meq/l, and 83% bicarbonate of 3 meq/l. In addition, 

Tanjungsari Village had water class of magnesium-sodium-bicarbonate with ion concentration of 30% 

magnesium of 2.10 meq/l, 40% sodium of 2.82 meq/l, and 74% bicarbonate of 4.2 meq/l.  

Based on the piper diagram (Figure 4), there were two types of water quality in Borobudur plain. As 

indicated by water composition in Candirejo Village, groundwater was dominated by alkali and strong 

acids; thus, it included in Group IV in the form of sulfate water. It was due to the occurrence of chemical 

compound reduction with organic materials of swamp plants in the past, non-carbonate hardness of 

chloride content in the area was more than 80%. 

 

 
 

Figure 3. Piper Diagram [6], Source: Research, 2018 

 

Other 5 (five) villages, however, was dominated by weak acids. The water type in Wanurejo Village, 

Bumiharjo Village, and Ngargogondo Village was fossil water (connate water) of Group Va. Water in 

the areas was tasteless.  Fossil water occurs due to a hydro chemical process in the form of cation 

exchange and fossil mixing. The water was, generally, salt, brackish, and tasteless. Borobudur and 

Tanjungsari Villages had type of water of semi-bicarbonate water of group (II) and its groundwater 

composition was tasteless and it was suitable for human consumption. Ca (calcium) ion, however, had 

not dominated the groundwater chemical composition in this group. It indicated that the groundwater 

was not completely stable. 

4.  Conclusion 

Of 6 (six) villages in Borobudur plain, Candirejo Village had water quality that was not in accordance 

with the quality standard based on the physical as well as chemical aspects with sodium content of 353-

568 mg/l and strong acid of chloride in the range of 809.9-1639.5 mg/l. Physically, DHL in Candirejo 

was ranged from 1.612 to 3.546 Mhos/cm and TDS of 1522-1749 mg/l. The best water quality was in 

Bumiharjo Village based on both in physical and chemical aspects. 

According to the groundwater physical properties, it could be observed that salt water in Borobudur 

plain was well water that had conductivity value >1000 mhos/cm and it mostly found in Candirejo and 
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Ngargogondo Villages and in a small portion in Wanurejo Village. As indicated by the groundwater 

flow pattern in the research location it could be assumed that salt water was only found in residents’ 

wells in Candirejo Village and Ngargogondo Village, whereas in Wanurejo Village the salt water was 

found in a small portion. It was due to that almost all groundwater flow pattern headed to Candirejo 

Village and Ngargogondo Village.  

The causes of salt water in Borobudur plain were identified based on the piper diagram. The diagram 

pointed out that there were two types of water quality in Borobudur plain. The first type was groundwater 

dominated by alkali and strong acids with chemical compound of NaCl from sulfate water of group (IV) 

that was salty and found in Candirejo Village. The second type was ground water dominated by earth 

alkali and weak acids of semi-bicarbonate water of group (II) in Tanjungsari Village and Borobudur 

Village, and fossil water (connate water) of group (Va) in Wanurejo Village, Ngargogondo Village, and 

Bumiharjo Village. 
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