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gBSTRACT

Ciround water is ane of natural rezources thar serves to suppaort lifte and development
aetivitics. Until now. groandwater is still the main souree © meet the waier needs lor the
population, both for diaking water. heuseholds. 1mgation waler and indusinal water. so that
groundwater 18 a natural wealth ‘hat [ulills the livelihood of many people. Efforts for the
effectiveress and efficiency cf groundwarer use need to he done continuously and
cont:nucusly. especially to meer hasic daily needs, followed by the use of groundwarer Tor
other purposes. such as agriculzure. environmental sanitation. industry, tourism cte.

The exist:ng “non-groundwater basin™ zone in Guaungkidul Resency. especially in
Gedangsari sub-district is controlled by a tfracture system that can be divided into two
sysrems, suck as fraciures as runnel or tract ar fracture as a trapped warer or in other words
us # groundwater aquifer. The method applied in (lus rescasch 18 geological and
widrogeological loading. Hydrogealegical mapping includes the rescarch ol dug wells.
borcholes, springs. supporied by geaelectnic incasuremenis ol the Sounding Schlunberger
and Dipole-Dipole methods.

Distribution of groundwater hased on dug wells, springs, and geoelectric dara was
found in the valley where the valleys found more geological structures and complexes. Bused
on geoclectric measurements, the aquifer system is controlled by a geological structure as a
secondary porosity (fracture) in which groundwater trapped, which is configured with surrace
geological data as a fault zone and a water-saturzted layer of rock and weathering zones.
Geometry of groundweater aquifers horizantally spread over the valleys of the E-W
Baturagung Mountains with aquifer depths et [0-200 meters

Keywords: erourndwarer. geological siructure. groundwater basin,

1. INTRODUCTION

Groundwater is cre of natural resources that serves to suppert tife and development
activities. Until now, ground water in the Gununghxlul area 15 sall the main source (o meel
the raw wuter demand [or the population. whether for drinking water. hauseholds, irrigation
water and induszrial wazer. so that ground water is a natural wealth that falfills the livelihood
of many people. The impornant role of ground water, when aver-explored exceeds the
available potential. would have a acgative impact on the quantity and quality of the
sroundwalter itsell ard the enviroamert,
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Groundw ater basins are naturally constrained by hydraulic borders controlled by local
geological and avdrogeological conditions The northern Guinungkidul area is classilicd as
“non-groundwater basin™ (CSDM, 2008) controlledd by volzanic clastic product which have
been solid ane unfavorable as aguifer with primary porosity. Therelorc. it is necessary (o
have a structural study as a sceondary prosity discourse ta detenmine the boundaries of
groundwater zone that can be used in the region as a supporting tool for the region end the
comunriity in the framework ot groundwater managemen:.

To that end. the autaors conducted rvesearch related o the geometry ot the aquiler
bzsed on the geological stracture symmetry conlivured with geological and hydrogenlogical
mapping data and geoelectric survey to techmceally cetermine Lhe boundaries of the
groundwaler zone n the northern Guingkidul region, ¢ither horizontally ur vertically by
determining detailed hivdiogeological configuration af the groundwater zane.

2. RESEARCIIMETHODS

The research method used is mapping ol surface geology both geomorphological
observation. gea ogical structure and stratigraphy: as well as hydrogeological mapping in the
form of measurement of dug wells, springs and geoclectiic surveys of Schlumberger and
Dipole-Dipoice sounding methods. Groundwarer level mapping through measuremert of dug
wells and springs as a basis for making groundwater maps and groundwater flow maps. While
the surface geology data used as a reference as the basics of growdwater zone deterniination
are correlated with the geoelectric survey results. Groundwaler with different hydraulic
conductivity values can be atfected by evolving geological struciures characterized by the
discovery of dug wells with groundwater clevations close to topography. While springs
appearing on geologicel structuzes can indicate that the geological structure &ets as a channcl
where groundwater tlows onto the surface.

Geological and hydrugeological mapping conducted by Gedergsar: Sub-district and
surrounding arcas were found 9 geological structure observation stations, 76 measurement
points of dug well, || measurement points of springs. correlated with 9 poiny ol Sourdmg
Schiumberger. 3 lines ol Dipole-Dipole. and | welibore point in tac groundwzatzr maps and
geolagical structures (Fig. 1).

3. RESULTS

Geolagy of research arcus based on stratigraphic state and geological structure shows
the leyvering of rock in gereral has a relative slope to the south. with the dominant fithology
ol clastic vo'canic rock. Systematic fractures arc heavily controlled by the fault as a form of
secnndmaporosity. he fauwll distribution car be grouped o 3 general dircetion patterns
such as N-S.XE-SW and NW-SE. The NE-8W and NW-SE dircction 1s the patlern that
conirols the aqunfer's spread of the research arca. Among these laults is an important fault
because it conlrols (he geomorpho’agy of the fault vaileys. the emergence of springs and is
the controller af'u groundwater geometry systemn (aquifer system). While the N-S pattern 18
a fault pattern perpendicular to the direction of the morphology of hamoclin hills thar act as
groundwater channels out as run-oft.
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Hydrogeoiegical mapping includes the mapping of wells, springs and supporred by
geaelectric mapping Scounding Schlumberger and Dipale-D:pole methods. Distribution of
dug wells are mostiv i the vallevs apd lowlands. while the springs are on a slope bend
between the morphology of the hilis und vulleys. Bused on the mapping, (he grouadwater
patiern can be known to the central purt of the valley Gedungsari prec:sely in Hargomulyo.
The duect:on of this flow s the indicator tial the kalls @re an allixed area. while the valley
of "Baturagung depression” is a discharge area with Juwerand Ngalang rivers as the channel
of greundwater flow collected in this "Baturaguang depression” becomes run-off,

Based on geoclectric measurcmnents, it is shown that the aguifer system is controlled
by 1he geological structure as the sccondary porosity of groundwater trappad. indicaled by
low resistivity valuz. The result of the geoclectric measurement of the Sounding
Schlumbcerger method. resistivity shows the stratigraphic distribution of botl water-saturazed
and non-saturated (Fig. 2). Bused on the measurement point indicated the saturated zone has
a resistivily value ranging rom 2-32 phmuan. and the unsaturated zone between 44-55 ohm.m.
While the geomet-ical measurements of the Dipole-I¥ipale method show rthe resistivity
anoma.y ndicared as the tau:t zone and rock bedding (g, 2). On ihe lines ot Dipole-Dipole
shows an anomalous partern tilred 1o the north as a faule and anamalous patterns tilted to the
south as lavers of rock. The aquiler distribution of this parh is contrebed by @ fault structure
indicarad by a resistivity value <35 ohm.am, while the groundwater aquifer bascinent is
indicarced by a resistivity value> 33 ohmun.

Geological measuremsents, the hydrogeology is configurad into several block
ciagrams andd eross-sections resulting in vertical dispersion orientation. then reophysical data
as interpretazion contrellers and basic drawings of configuratien and hydrostratigraphic
cross-sections (Fig. 3 and Fig, 4).

4. CONCLUSION

Rescarcl indicates that the geological structure of the study area controls hoth verzical
and horizental exploitation as well as the abundance of groundwater in the (iedzngsari
aquifer geamerry, Gunungkidul.

The geomorphelogical vbservations show the celative distribution of a relatively E-
\V elongated fault valve which is flanked by homaclin hills in the direction of the stocky and
cesarean distzibution as a faull zone and lractuze with high wensity lorming as s sceondary
poros:ly 1 the aguiler o the study area. Systemalic ractures are controlled by the formation
of faults that are grouped o three general directions. Geometry of groundwater aquiler is
harizantally related to the distribution pattern of geologic structure of NE-SW and NW-SE
direction including Verkah. Ilargomulyo and Mertehu,

Hydrogeolopical mapping shows dug wells spread over the valleys and lows, while
the springs are on a slope bend between the morphology of the hills and valleys. A vertical
geometry based on geoelectne measurements shows that the aquiter is at a depth hetween 2-
200) meters, inlicatei by a resistivity value ranging from 2-32 ohm.m.
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Figure 1. Map of geological structures and groundwater table. dispersion of gecoclectric
survey soints of the Sounding Schlumberger and Dipole-Dipale methods and the calibration
of taults geological structures hased on field data (outline) and estimated faults (dashed lines)
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Figure 2, Reschs of Geoeleetric Survey Measurement in Hargomuiyo,
Sounding Scl:lumberger method {lefl) and Dipole-Dipole method (right)
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Figure 3. Block diagram of rocks units on research arca hased on geological surface
mapping and pcoclectric resistivity profile

Figure 4. Dctail e:oss sectzon of rocks units and aquifer en research area based on g=ological
surface mapping and geoelectric resistvity profile
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