
CHAPTER 1
INTRODUCTION
1.1 Background
Indonesia is a part of ring of fire, consisting of almost 128 volcanoes. In other way, 13 – 17% of world’s volcanoes are located in Indonesia. Such large number of volcanoes makes Indonesia one of important country to solve volcanoes problems. Subduction zone lies across the country forming volcanic belt, most of it are strato volcano. Hundreds of volcanoes produce volcanic deposit which covers 33,000 km2 or one sixth of Indonesia’s land (Dept. of Mining and Energy, 1979). 
However, the monsoon climate of Indonesia divides the year in a clear dry with very low precipitation and wet period with very high precipitation. Although the Indonesian islands receive abundant precipitation (2 - 4m/yr), it is not well distributed both spatially and temporally (Deny Juanda Puradimaja, 2006). For example the Java island shows large spatial differences of rainfall between the coastal areas (<250 mm/yr) and volcanic areas (>2500 mm/yr). With such high precipitation, volcanic deposit plays important role as productive aquifer, as shown by the emergence of spring belt with enormous discharge and excellent quality. The aquifer comes as pore space system as well as fracture system. For an example on Mt. Ciremai, there are 13 springs among hundreds with variable discharge, from 80 l/sec (litre/seconds) up to 1000 l/sec.

Large number of volcanoes in Indonesia should be a research material and inspiration in terms of macro and/or spesific research in the field of volcanic disaster, volcanic resources, etc. However, not much research has been down on the water systems upslope of the Indonesian volcanoes. But there exists an utmost need to develop methodologies and tools to assess water availability and water quality in these upslope regions.
1.2 Description of The Research Area
Mt. Ciremai is a solitaire strato volcano with elevation of 3072 masl, situated 20 km south of Cirebon, Kuningan Regency, West Java Province, Indonesia (Figure 1.1). It lies at 6° 53’ 30” latitude and 108° 24’ 00” longitude. Its diameter from the peak to the foot slope is about 10 km. Mt. Ciremai is a strato volcano, composed of lava and pyroclastic material at the top and body part; and laharic breccias at the foot slope. The body of Mt. Ciremai is divided in to 2 administrative area, Majalengka Regency and Kuningan Regency: 
1. from the top to west slope is under Majalengka Regency Administration  
2. from the top to east slope is under Kuningan Regency Administration   
The diameter of this volcano, from the peak to the foot slope is about 10 km. Historically, Ciremai has recorded 5 eruptions in 1698, 1772, 1775, 1805, and 1937, with 3 -112 years Interval. Those eruptions produced 22 volcanic deposits, consist of: 11 lava flows, 9 pyroclastic materials, and 2 laharic breccias (Situmorang, 1995).
[image: image1.emf]
Figure 1.1 Study Location at Mt. Ciremai. East slope with larger number of groundwater springs have been chosen. Those springs emerge at certain belt.

The area has average precipitation of 3028 with the range between 1507 to 4746 mm per year, based on 1991-2005 data (see [image: image2.emf]0
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Figure 1.2
). The abundant precipitation is positively will reflect to the water balance equation in form of river water and groundwater.
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Figure 1.2 Precipitation graph during 1991 to 2005
This report is structured as follows. We first will describe the physiography and geology of the research area in Chapter 2. The methodology is described in detailed Chapter 3. The next section (Chapter 4) gives the results of the spring analyses, both the quantity and quality. The results will be discussed in section 5. We summarize this paper in Section 6.
1.2 Problem Statement
Water scarcity, especially for agriculture is a well-known aspect of Java hydrology. The abundant irrigation systems in the dry coastal areas are there the reflection of. The increased water demands, however, currently lead to water shortage, also in the water richer up slope volcanic areas. However, the water resources are not managed yet in this respect. In case of groundwater spring at Ciremai, water from spring still manage to water paddy fields up to 4 months of dry period. Therefore, the protection and conservation of groundwater spring become important (Deny Juanda Puradimaja, 2006). The main problem in this research is the hydrogeological model of strato – volcano based on physical and chemical properties of groundwater with 3 main questions:
1. The input – output system of groundwater flow in volcanic deposit aquifer system.
2. The physical and chemical properties of groundwater in volcanic deposit aquifer system.
3. The control of geological parameters to spring emergences.
1.3 Objectives
The objectives of this study is to understand the hydrogeology of a strato volcano by using physical and chemical properties as tracer on groundwater flow system 
1.4 Methodology
This research is started with existing data analyses, consists of: topographical map, geological maps, hydrogeological maps, and other previous studies (Figure 1.3). The next step is field observations on groundwater springs. The observations consist of groundwater spring plotting (x, y, z coordinates), geological observation of groundwater spring surroundings, measurement on physical and chemical properties. Groundwater spring data are spatially analyzed to understand the relationship between volcanic geomorphology and hydrology. This information could be used for assessing the spatial patterns of local groundwater systems on volcanic slopes.
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Figure 1.3 Complete roadmap of the research
Stage 1: Data acquisition 
1. Solid aspects: 
Field identification on geological conditions on selected spring, permeability test with shallow drillings and geophysical method to measure soil thickness at selected spring sites. Analysis on input – output system of groundwater
2. Fluid aspects:
Physical properties of groundwater: spring discharge, temperature, electro-conductivity (EC), Total Dissolved Solids (TDS), acidity (pH), redox potential (Eh). Chemical properties of groundwater consists of major elements: calcium (Ca2+), sodium (Na+), magnesium (Mg2+), potassium (K+), bicarbonate  (HCO3-), chloride (Cl-), sulfate (SO42-).
3. Climate aspects: temperature and precipitation
Analysis on pattern and distribution of precipitation data and temperature from 6 stations.
Stage 2 Analysis and Interpretation 
The analysis and interpretation is assisted by Principal Component Analysis and Cluster Analysis) on 20 parameters (or less depending on the field data):
1. Physical properties of groundwater 


6 variables
2. Chemical properties of groundwater 


9 variables
3. Soil permeability 




1 variable
4. Elevation





1 variable
5. Lithology 





1 variable
6. Climate 





2 variables
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