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ABSTRACT: The Gunungsewu karst area is not only known for its unique landscape but also its recurring
drought events. To meet the water supply, the local population utilizes several water potentials, namely doline
pond, spring, and underground river. This study was designed to analyze the hydrogeological conditions of
Mbangsri Cave, following its accidental discovery by the community at the end of 2018. The hydrogeological
analysis was conducted by geological surveys, which consisted of rocks collection and structural
measurements, cave mapping, and recharge area delineation based on remote sensing images acquired by
unmanned aerial vehicles. The results showed that Mbangsri Cave, in the hydrogeological perspective, had low
water resources potential. It is believed to be the result of (1) relatively small catchment area, (2) a fault in the
southern part of Mbangsri Cave, creating a small groundwater basin, and (3) the thin epikarst layer, limiting

the water storage.

Keywords: Karst, Cave, Hydrogeology, Epikarst, Gunungsewu Karst Area

@ @ @ I'his work is licensed under the Creative Commons Attribution-ShareAlike 4.0
BY 35A International License

1. INTRODUCTION

Karst is widely known as a landscape
frequently encountering droughts due to its unique
hydrological conditions. Conduit development as
the result of the dissolution process allows surface
water to flow rapidly into the underground river
system and triggers dry conditions on the surface [1,
2, 3]. It often hampers the nearby community from
accessing clean water [4].

As discovered by Lehman in 1936,
Gunungsewu has a distinctive landscape and is
thereby one of the most famous karst areas in
Indonesia. Also, some experts affirm that it is
peculiarly composed of “stream bread”-shaped hills
or kegelkarst. However, Gunungsewu is also
popular because of its highly frequent drought
events in dry seasons [5] even though it receives
averagely high precipitation [6].

In late 2018, news from several Indonesian
mass media (Figure 1) reported that the residents of
Blado Sub-village, Giritirto Village, Purwosari
District, Gunungkidul Regency discovered a cave
full of water (Mbangsri Cave) (Figure 2). This sub-
village is a cluster of houses that were displaced
away from an escarpment after the 2006

earthquake. Unfortunately, the displacement
location does not provide sufficient water resources
as it only has access to springs with low discharge.
Therefore, this discovery is expected to facilitate
the provision of local clean water in the future. This
study was designed to analyze the hydrogeological
system of Mbangsri Cave. It is thought to be an
essential reference for future water resource
utilization and management in the region [7].

2. METHODS

The research data comprised details on regional
geology and the catchment or recharge area of
Mbangsri Cave. Detailed geological mapping was
carried out through field surveys, including rock
sampling, geological structure measurement, and
conduit observation. The recharge area was
identified by cave and ponor survey and detailed
topographic mapping using unmanned aerial
vehicles (UAVs). A conduit mapping was
performed using the Grade 5A Standard of the
British Cave Research Association (BCRA). Also,
the hydrological condition was gauged by
measuring the discharge of the underground river in
Mbangsri Cave.
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Figure 2. Map of Mbangsri Cave in the Gunungsewu Karst Area
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3. RESULTS AND DISCUSSION

The Gunungsewu karst area is divided into
several  hydrogeological  subsystems  with
distinctive features [8]. Mbangsri Cave is located
in the Panggang hydrogeological subsystem in the
westernmost part of the Gunungsewu karst area
[9]. Many springs with generally small discharge
are distributed in the northern, western, and
southern parts of the subsystem. The groundwater
flows to the north, west, and south [10]. Typically,
springs flowing to the north (like in the case of
Mbangsri Cave) release small discharge that drops
in dry seasons [11, 12].

Delineation on remote sensing images captured
by UAV (Figure 3) showed that the catchment area
of Mbangsri Cave was approximately 18.40 ha. It
also presented the shape of a closed basin or doline.
In this catchment area, Mbangsri Cave functions as
a ponor or drainage conduit for rainwater.

The measurement in a sump, i.e., a passage that
is submerged, revealed that there was no water
flowing inside Mbangsri Cave. This finding
demonstrates that the sump is a static pool. Also,
the absence of water flow represents low water
resource potentials in the cave.

The cave mapping categorized Mbangsri Cave
as a single conduit (Figure 4). Geologically

speaking, it began to develop in a fault with the
dominant flow process. This formation is apparent
from the mouth of the cave that is shaped like a
funnel with a sharp bottom toward the water table
[13, 14, 15]. The total length of the cave passage is
677.08 m. The mapping process did not find other
branches, meaning that, hydrologically, the cave
does not receive water recharge from other caves.
The water resource in Mbangsri Cave is a static
pool that flows shortly after the rain on the surface.
The maximum vertical distance to the surface of
the karst area is merely 26 m, indicating that the
water storage above it is composed of a thin layer.
This condition leads to a small diffuse flow from
the epikarst zone [16, 17].

Figure 5 illustrates the geological conditions of
Mbangsri Cave reconstructed by modifying the
results in Nurjanah and Setianto (2016)[18]. It
shows that the conduit development of Mbangsri
Cave is situated at the point of contact between
packstone and wackestone. The presence of
Poyahan Fault causes the water to flow northward
and prevents the cave from receiving water
recharge from a wider area. It further validates the
finding that Mbangsri Cave is solely located in the
epikarst zone and, therefore, has small diffuse
flow, as reflected from the stagnant underground
river.

Mbangsri Cave

Figure 3. Delineated Boundary of the Surface Catchment Area of Mbangsri Cave
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These findings are in line with Rahmawati
(2008) [19], Ramadhan (2019) [20], and Naufal
(2019) [21] that specifically study the development
stage of the karst area in the Panggang subsystem
from Guntur Spring (2 km west of the research
site). This spring has similar characteristics to
those of Mbangsri Cave in that it is located in the
same hydrogeological subsystem, groundwater
flow direction, and formation, i.e., at the point of
contact between packstone and wackestone [12,

Lelilon]
1

18]. These studies claim that diffuse flow rapidly
decreases after the rainy season. The spring water
even barely flows during the dry season due to the
small discharge [22, 23]. Ramdhani (2014) [23],
Bahtiar (2015) [24], Adji et al. (2016, 2017) [25,
26] also report a similar result from the analysis of
Petoyan Spring (1 km south of Mbangsri Cave).
Aside from the narrow catchment area, small
discharge is attributable to the thin epikarst layer.
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Figure 4. Map of Mbangsri Cave
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4. CONCLUSIONS

Based on the hydrogeological analysis,
Mbangsri Cave has considerably low water
resource potential. The causative factors include
(1) narrow catchment area, (2) the presence of a
fault in the south of the cave, blocking
groundwater recharge from other regions, and (3)
thin epikarst layer that contributes to the small
diffuse flow. The water available in this cave is
merely a static pool without any underground river
flow.
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