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Abstract. The paper airms to determine he condition of Parangwedang & hot spring source in Parangrritis
Bantul, Yogyakarta and provide a guidance 1o develop Parmngwedang as oae of loarism destinations by
vontrodling geological fector. The study is limited 1o examining the physical condition m the form of color

turbidity, odor, temperamure and chemicad condition (pH), compositions of calciun (Ca), sodiun (Na), silica
{Si0n), magnesium (Mg), bicarbonaie (HOOh), sulisie (SO« and chloride (CT) and water source debits of
Parangwedang hot springs ss part of geohydrology research. The methadology wsed in the paper is divaded
into three steps. Firstly, the methodology was based on orieamtion and sarvey location. Then, i examined
mapping the hot water temperuture dstribution. Lastly, it was implementing laborstory analvsls of rocks
und wuter. As a result, the paper portrays that there are potestial water of hot of spring which meets the
standards a8 cleun waler and the hest copucity can be utiieed o support s gealogoal tourssm =

Parangwedang, Bantul, Yogyakarts, Indanesin

1 Introduction

Natursl resources mre being popular among tourism
industry, for example in Bantul, Yogyakarta, which
offers scveral beaches such as Parangtntss, Samas,
Baron, Kukup, Krakal and Glagah Beach. Those places
are well known for their eye catching view of the nature
that portrayed in the area. Geothermal phenomenon is
one example of notural resources that has amractivencss
in tourism industry. This condition ks commaonly known
us geotourism

Geotourism as o natural attraction is being promoted
plongside with the beautiful landscape of the beach, [t
uscs geothcrmal fluid consisted of water, steam, and
fumarcles that are carried oot of the surface in the
tourism sctivitics. The fluid that appears on the surface
is commonly used for bathing swimming-pools of hot
water, and medical therapy. The development of
geotourism can be an added value that increases local
revenue and the welfare of the population.

Geotourism is mmplemented in Parangtritis arca in
Bantul, Yogyakama Parangtritis is located in + 30 km in
south of central of Yogynkarta. The location ks a coastal
tourist spot of Indian Ocean, Based on the geographical

position, Parangtritis is located in front of the path of

active subduction zone of southem Java, mamely the
collision between the Indan Ocean and Austmalian plate
under the Euragian Plate. It leads to tertiary volcanic
pathways that can lead to the emergence

In addition, there is & hot water spring arca in
Parangtritis area, namely Parangwedang. The average
fluid temperature in Parangwedang is st an average <50

*Corresponding suthor: pubpsiarvwe s yaboe, soen

C and #t can be used for baths and hot tubs. Reviewing
from its utifization, hot flwd dismbutions in
Porangwedang arc not fully wtilizod. [t scems that
Parmngwedang needs huge expesure of its potential
attraction in terms of geotourism.

Nevertheless, it is not an casy task o promote
Parangwedang with its geotourism concept as tourism
attraction bécause up 10 recent condition it has not been
popular et mmong tourist vissors although local
government of Bantul has been manmged tournsm in
Parangtritis arca pretty well. As an illustration, Depok
beach which offers & common atraction sach as culinary
is more popular than Parangwedang which offers limited
atwraction such as hot water spring ares. [ts visitors that
come intensely can be counted few people Their
purposes are experiencing bathing, relying on tounst
overflow from Parangtritis, doing o skin  disease
treatment by soaking in hot water which contams sulfur,
until coming for spntual purposes. This circumstances
ocourred m Parangwodang were mttracted the rescarchers
to conduet this research.

In relevance, the rescarch aims 1o portray geotourism
condition and opportumity that can be enhanced in
Parangwodang and suggest a guidance on how to
develop Parngwedang for tourism amtmction, especially
by controlling the geological ctor. This geological
rescarch focuses on knowing physical condition in
the form of color, turbidity, odor, temperature and
chemical condition (pH), compositions of calcium (Ca),
sodium (Na), silica (S#n), magnesium (Mg),
bicarbonate (HCOn), sulfate (504) and chloride (C1) and
water source debits of Parangwedang hot springs as part

© The Authors, pablished by EDP Sciences. This s # vpen scvems stcle distnibuled under the terrms of the Crrative Commuons Astribetion
License 4.0 (hup. ‘creativecommons. orglic mses by'd 0)
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Abstract. The paper aims to determine the condition of Persngwedang s hot spring source in Panngritis,
Banotel, Yogyekarts and provide a guidance to develop Parangwedang a8 one of tourmm destnations by
comrolling geological factor. The stady is limited w examming the physical condition in the form of color,
nrbidity, odor, tempersture and chemical condition (pH), compositions of calcium (Ca), sodium (Na), silica
(S501), magnesium (Mg), bicurbonate (HCOn), sulfine (SOu) snd chioride (C1) and water source debits of
Parungwedang hot springs as part of geohydrology research. The methodology used in the paper is divided
imto three wteps. Firstly, the methodology was based om arientsation and survey Jocution, Then, it examined
mapping the hot water tempersture distribution. Lastly, it was implementing isborutory analysis of rocks
and water. As & result, the paper portrays that there sre potential water of bot of spring which meets the
siandards us clesn water and the hest capacity can be unlized 10 support us geologicn! touarism

Parungwedany, Bantul, Yogyakasta, Indonesin
1 Introduction C and it can be used for baths and hot tubs. Reviewing
from its wtilization, hot fluid distibutions in
Natural resources are being popular among tourism Parangwedang arc not fully utilized. It scems that
industry, for in Bantul, Yogyakarta, which Parangwedang needs huge exposure of its potential
offers severul mﬁm as Pamngritis, Samas, aftraction i terms of geotourism.
Baron, Kukup, Krakal Cilagah Beach, Those places Nevertheless promote
are well known for their eye catching view of the asture w&&w«:w:m
that portrayed in the arca. Geothermal phenomenon is  nion because up to recent condition it has not been
in tourism industry. This condition is commonly known government of Bantul has been managed tourism in
8 goctowriam. Paningtritis arca pretty well. As an illustration, Depok
Geotourism s & natural attraction is being promoted beach which offers o common attraction such as culinary
alongside with the beautiful landscape of the beach. It is more popular than Parangwedang which offers limited
uscs geothermal fluid consisted of water, stcam, and attraction such as hot water spring area. Its visitors that
fumaroles that are carvied ow of the surfice in the come imtensely can be counted few people. Their
tourism activitles. The fluid that appears on the surface purposes are cxperiencing bathing, relying on tourist
is commonly used for bathing, swimming-pools of hot overflow  from doing a skin discase
water, and medical therapy. The development of treatment by sosking in hot water which contains sulfur,
geotourism can be an added value that increases local until coming for purposes. This circumstances
revenue and the welfare of the populstion. m&z—mmmmm
Geotourism is implemented in Parangtritis area in to conduct this research. ;
Bantul, Y is located in + 30 km in In relevance, the research aims to partray geotourism
south of central of Yogyakarts. The location is a constal ~ condition and opportunity that can be enhanced in
tourist spot of Indian Ocean. Based on the Parangwedang and suggest a guidance on how to
position, Parangtritis is located in front of the path of  develop Parangwedang for tourism attraction, cspecially
active subduction zone of southem Java, namely the by cootrolling the geological . This geological
collision between the Indian Ocean and Australion plate ~ rosearch focuses on knowing the physical condition in
under the Eurasian Plate It leads to tertiary volcanic  the form of color, rurbidity, odor, temperature and
In addition, there is & bot water spring area in  Sodium  (Na), silica (Si0:), magnesium  (Mg)
fluid temperature in Parangwedang is at an average <50 water source debits of Parnngwedang hot springs as pan
mathor: suhsscaryouyuhoo com
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of geohydrology research. This research refers o science
and technology development.

2 Geological review

itis is located oo the map shocts

47m.u' I=c, sheet 47/XLII-c and sheet 47 / XL1II-b, with
2 map 1:25000 scale. Administratively it is located
between 8” South Latitude and | 10” East Longitude. The
M{Hhhhwmmm
(sec fig.1).
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i

Fig.2. Stutigruphy Sowthern Mountains { Suyoeo, 1992)

= l

There are several places surrounded Parangiritis
arca. In the north is bounded by the Opak river and Oyo
river, the southemn part is bounded by the Indian Ocean,
the castern part is bounded by Scwu Karst mountains and

(preparation) was used 1o obtain information related to
the study. Secondary data were needed in the form of a
topographical map, a map in such o world, analysis and

jon, geological maps regional concerned arcas,

The findings were analyzed in the laboratory.
Stage 3, the analysis in the laboratory was testing to

Mountain was largely composed of Miocene limestone,
which had mdergone & process of dissolution form karst
topography, such as reefs hills, limestone caves in which
rivers flow underground Meanwhile, there are three

subzones in the Southern Mountain, namcly Northan
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kalkarenit included in Wonosari Formation aged & E == & =

(Wartono-Rahardjo ct al, 1977), The position of the rock ~ 118-3- Sampling Hot Water Spring in Parangwedang

luyers is generally between NSO°E- N70°E with 4°.28"  Based on physical amalysis, chemical and  limited

clevation to the south. Clastic sedimentary carbonate microbiological performed on water samples analysis, it

t was found located on the western and can be argued on the snalysis of physical resolts,

castern of rescarch arcas with the karst hills appearance, chemical and micro-biological limited to Parangwedang
Sediment surface is deposition of alluvium which  hot spring (sample s

forming crescent type the tis cosst until  hardness which has an amount of dissolved substances
Depok According o ldral, ot al (2008), the  (TDS)about 1.283 mg), Color 2 PiCo, 0.002 mg/
pattern of the geological structure in Pasangrios nitrite, 8 MPN/100 ml MPN Coliform and 5 MPN/100
is mostly structured by the symptoms associated with grams fecal coli MPN). See at table 1

tectanic that had ever happened in the Java Trench and From the table, it portrays several such
the formation of mountam systems in the south of Java, as the concentration of & MAP dissolved
Structures in Parngtritis ares is normal fault (Bantul, compound | and 3 in are m

1 ; -
units is among Cl = 7291.06; Na = 2470.59; Ca =
98; Si0: = 62.25; Mg = 11.62; N« = 5.1; B =
F = 2, while AL Fe and As are undetected. Then
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Table 1. Result and Sample Analysis
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limited physical, it refers that chemical and
microbiological analysis to the findings above which are
the hardness of CaCO» at 3,385 mg/l has been exceeded
from quality standards which is formed by Ministry of
Health Decree No. 416/MenkesPer/1X/1990 which is
supposed 1o be equal to 500 mg/l.

In addition, the result of the dissolved substance
amount (TDS) of 1,283 mg/l is guite high, and has
exceeded the guality standard by The Minister of Health
No, 416/Menkes/Per/1X/1990 that has to be equal to 500
mg/l. Meanwhile in microbiological amatysis, researcher
foand that MPN Coliform and MPN Fecal Coli were
under quality standard. Concluding from all above, the
data were found that Pomngwedang hot spring already
met the standards as clean water, so0 it can be used for
hot spring.

The literature review which examines the results of
mwmmwuw

which is smaller than 125° C. This condition presents
uhmanﬂymhmﬂhnum

Moreover, the analysis of the trisngle diagram Cl-
S$0s-HCO based on literature review about the type of
hot water which mentioned the type of chlorde or O
(Nwhnllm |m;uhlmmumd

permeability
eruption). The phenomenon emerged by the condition of

Parangwedang hot spring which is formed by
Parangkusumo across fault.

The further discussion in this research is that the
reserves quantity of groundwster in the research ares is
large enough to warnnt the formation of a natural steam
and hot water, Perbaps, it is occurred because of
meteoric water which can infiltrate through the karst
topography of the area as well as upland areas Oyo river
and Pecl river, then it is tumed form the groundwater
reservoir rocks of andesite breocias, and also because of
Parsngwedang that can be useful as disinfectant and skin
bleaching. Consequently, Parangwedang has  high
probability to offer hot water spring with good quality in
Parungwedang to be used as geotourism.

Nevertheless, current condition of Parangwedang
hot spring as mentioned before has 10 be developed 10
support the idea of making Parmngwedang as profitable
geotourism. If the location does not well mamtain, the
potential means nothing than only natural phenomenon,

people f
promotion and facility. It can be started from improving
the extent of cleanliness, public needs in the arca,
comfortable access to reach the arca, conductng vanous
activities, or even by building a well designed interior
and decoration in the location. The government

nhudldndqulndmnﬁndhoﬂlu support

this idea, the rescarchers also suggest that further
rescarch will also useful to examine decply in supporting
the proof that Pamngwedang has the potential as
geotourism. The future research may explore in the ficld
of hot springs discharge rescarch, implementation of
engineering technology, or cconomical and management
development in this case.

5 Conclusion

Below are the conclusions after rescarchers conducting
the research:

First, the rocks in the Parangtritis area are structured by
Tﬂnrmﬂu&mmww&m

Quaternary aged.

rocks that are controlled by the northwest-southeast
Paranghkusumo trending fiult. The existence of this fault
is also supporied by magnetic anomalous, gravity,
resistivity and head-on.

Second, geothermal expression in Parangtritis arca
such as hot springs, which appears in Parnngwedang |
and 3, cach with a tamperature of 40°C and 44°C with a
normal pHl. Pamngwedang hot spring has chloride type
duc to contamination with sea water, while it is below
the surfice temperature and estimated about 115°C.

Third, the main structure of this area is trending 1o
nonhwest-southeast which opens towards the south,
where is an area of hydrothermal alteration characterized
by the presence of mincral chlorite and senicite. Source




MATEC Web of Conferences 101, 04019 (2017)
SICEST 2016

DOI: 10,1051 /mateccon 7201710104019

rocks are not exposed on the surface and it is estimated
as residual magma rock duc to subduction zone in South

Last, according to the analysis of geological, the limited
physical, chemical and microbiological analysis,
Parangwedang in Parangiritis area, has a potential of
groundwater as a source of hot water spring and it needs
to be overlooked by local government and local people,
or even sponsor, while further rescarch in this field is
dmliﬂlvﬂnlkwmﬂeihnﬁshﬁﬁ

¢ Economical and management
rescarch (DCF, real option, marketing, ctc)
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