
 

 
 

171 

GAMA RAIN FILTER INSTALLATION TO MEET THE NEEDS FOR 

CLEAN WATER AND IMPROVE THE QUALITY AND QUANTITY OF 

GROUNDWATER IN BANJARARUM VILLAGE,  

KULON PROGO REGENCY, YOGYAKARTA 

 

1. Dr.-Ing. Ir. Agus Maryono (Chairperson) 

2. Dr. Sc. Tech. Adhy Kurniawan, S.T. 

3. Ir. Agus Prasetya, M.Eng.Sc., Ph.D. 

 

Abstrack 

The issue of clean water shortages in the city of Yogyakarta and other cities in Indonesia is getting 

more serious. Groundwater level lowering and decreasing groundwater quality in the city of Yogyakarta are 

getting increasingly intensive (BLH, 2015). These generally result from increased runoff, reduced rainfall 

infiltration, and rampant illegal activities in an effort to make domestic wastewater absorbed into the ground. 

The issues of water shortages and groundwater level lowering also occur in Banjararum Village, Kalibawang 

Sub-district, the location in which community service was undertaken. In contrast to the existing problems, the 

enormous potential of rainwater in Indonesia that can actually be utilized, can provide a solution for 

overcoming the problem of water availability and improving its quality. The magnitude of such potential and the 

character of high rainfall existing in the service points, which were in Banjararum Village, based on data from 

BPS (2007 and 2015) have similarities, i.e. the season run from January to April and from November to 

December, while the rainy season tended to run from May to October. The data indicate the potential to catch 

rainwater during the rainy season in order that supplies for the dry season can be fulfilled gradually. So far the 

residents of Kalibawang Sub-district use water from the tributary of the River Progo for consumption and daily 

activities. In addition to this method, some of them also built drilled wells on their own around their houses with 

an average depth ranging from 20 to 25 meters per point, which of course cost them much money. The long dry 

season also forces the community of Banjararum Village to buy water because of groundwater level lowering 

and insufficient water availability. 

The rainwater harvesting technology (GAMA Rain Filter, Maryono, 2015) is one of the methods that can 

be used in the adoption of appropriate technology to assist in meeting clean water needs of the residents of 

Banjararum Village, Kalibawang Sub-district. In addition, the groundwater level lowering in the dug wells of 

the village residents can be overcome by injecting the remaining rainwater that has been caught. Besides 

restoring the groundwater level to the normal point, the injection of rainwater can also improve the quality of 

dug well water. Thus, it is expected that residents will no longer experience problems meeting their water needs 

and do not have to be worried about health problems any longer when using the water they have for 

consumption. In this activity, there were 2 out of 5 points. A point was located in the house of a resident who was 

also a village official and the other is at Muhammadiyah Vocational High School. The locations chosen to carry 

out this activity are also compatible with SDG programs, especially point No. 6, which is to be able to manage 

and conserve water in the area. 

 

Keywords: Rainwater Harvesting Technology, Injection, SDGs 

 

 INTRODUCTION 

1.1 Background 

Rapid development has an impact on groundwater level lowering due to uncontrolled 

use. This poses problems to the surrounding community in their daily lives. Indonesia as a 

country with high rainfall, with potential rainfall of 2,000–4,000 mm/year, has large water 
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reserves to raise the existing groundwater level. As a result, it is imperative to adopt a 

rainwater harvesting method. This method has been adopted by ancestors and those people in 

the past in almost all Indonesian regions. To improve the quality of rainwater to be caught and 

used as water reserves other than groundwater, appropriate research was undertaken on 

GAMA Rain-Filter, which functions to filter fine dust and rough dust on the roof of a house. 

This tool has been installed in various regions in Indonesia with different environmental 

conditions. In addition, rainwater injected into the community wells can reduce the Fe and 

Calcium content in groundwater in those areas. 

The community of Kulon Progo Regency, precisely in Banjararum Village, have 

problems regarding water quality. Quality of the water in the area has a high Fe content. This 

causes the community to develop health problems that are actually not serious if they can be 

treated immediately. However, if consumption of water containing a high Fe content 

continues for a long period, this may pose a serious threat to public health. Therefore, it is 

imperative to conduct installation of and and disseminate information about how to use the 

tool GAMA Rain Filter in order to reduce the high Fe content using rainwater caught in a 

container. In addition, the community can also build new rainwater containers or use their 

wells equipped with such a tool in order to improve the quality and quantity of groundwater. 

In the future, it is expected that the community of the region will no longer experience water 

shortages and can use rainwater during the rainy season and groundwater from wells with a 

low Fe content for consumption. Community Service that is also intended for implementing 

the tool developed using the appropriate technology GAMA Rain Filter was carried out by: 

1. Establishing the Standard Operating Procedure (SOP) for the making and application of 

GAMA Rain-Filter, and 

2. Introducing the device by having it installed in accordance with the SOP to facilitate 

improvement in the future by the community. 

The program to implement GAMA Rain Filter equipped with wells or infiltration 

wells was planned to be undertaken in Kulon Progo Regency with research site in Banjararum 

Village, Kalibawang Sub-district. The following are the quality assurance steps taken in this 

community service program: 

1. disseminating information about the activity to the community, 

2. monitoring implementation of the activity, 

3. filtering feedback, and 

4. evaluating the outcome of the activity.   
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1.2 Objectives of the Activity 

The objectives of the Community Service program through the Installation of 

GAMA Rain Filter (the Device to Catch and Filter Rainwater Integrated into 

Community Wells) in order to Meet the Needs for Clean Water, Raise the 

Groundwater Level, and Improve Groundwater Quality are:  

1. To reintroduce the concept of Rainwater Harvesting to the community in order to 

meet the needs for raw water and maintain groundwater availability in the 

community. 

2. To apply the method of Rainwater Harvesting using the device GAMA Rain Filter 

to make it easier to collect and filter fine dust and coarse dust on the roof thus 

maintaining quality of the rainwater caught. 

 

1.3 Significance of the Activity 

The significance and impact of the Community Service program through the 

Installation of GAMA Rain Filter (the Device to Catch and Filter Rainwater 

Integrated into Community Wells) in order to Meet the Needs for Clean Water, 

Raise the Groundwater Level, and Improve Groundwater Quality are: 

1. to raise public awareness to carry out rainwater treatment and use to fulfil water 

needs, 

2. to improve water quality and quantities in order that it can be fit for human 

consumption, and 

3. to broaden the actors and target users of GAMA Rain Filter in the research site. 

 

METHOD OF IMPLEMENTATION 

The utilization and planning of an integrated rainwater harvesting installation system 

in Banjararum Village, Kalibawang Sub-district, Kulon Progo will provide a solution to the 

issue of clean water resources for the community. The steps to carry out the activity are 

presented in the following chart: 
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Figure 3.1. Rainwater Harvesting Device Installation Plan Flowchart  

 

HYDROLOGICAL ANALYSIS 

The rain data used in this activity are monthly rainfall data for 5 years starting from 2012 to 

2016 using data from Kalibawang Rain Station. The data obtained were comprised of data on 

the height of rain (h) expressed in mm/month. 

Start 

Preparing Data Collection 

through: 

1. Field survey 

2. Library research 

 

Necessary Data: 

1. Hydrological data 

2. Data on locations 

3. Data on necessary tools and materials 

4. Data on water use 

Technical Analysis 

1. Analyzing hydrological data 

2. Analyzing planned locations for installation 

3. Analyzing necessary tools and materials 

 

Non-Technical Analysis 

Analyzing daily water needs and 
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Dissemination of information to the community of Banjararum Village 

Conclusions and Recommendations  

Finish 



 

 
 

175 

ANALYSIS OF RAINWATER COLLECTING POND 

Rainwater collecting ponds refer to ponds that function as a place or container used to 

store rainwater. The rainwater collected comes from the roof of buildings such as simple 

houses, school buildings, and several other places. These collecting ponds have several forms 

such as concrete-casted ponds (i.e. simple ponds traditionally used by the village community) 

and water tanks as what urban communities commonly use. To determine the need for 

rainwater collecting ponds in this activity, the following formulas were used (Suyono and 

Takeda, 1999 modified by Maryono, 2016) 

            

where, 

Q = water-inflow discharge (m
3
/second) 

α   = runoff coefficient 

I   = rain intensity (mm/hour) 

A  = area of the building roof (m
2
) 

 

The relationship between the intensity (I), duration (t), and height (d) of rain is 

expressed in the following equation: 

         
 

 
         

  

The average intensity I can be formulated as follows: 

   
 

 
 

where, 

I  = average intensity (mm/hour) 

d   = height of rain (mm) 

t   = duration of rain (second) 

For rainwater collecting ponds, the average intensity was used. If there are no rain data 

on an hourly basis, the average monthly rain height can be used. 

                  

The relationship between the discharge, rainwater volume, and rain duration can be 

expressed using the following equation. 

   
 

 
 

 

(3.1) 

(3.2) 

(3.3) 

(3.4) 

(3.5) 
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The relationship between the discharge, rainwater speed, and section area of the gutter 

is formulated as follows. 

         

Based on Equations (3.5) and (3.6) the rational formula to calculate the volume of 

rainwater that can be harvested can be formulated as follows: 

 

 
                                   

where 

   
 

 
     

   
 

 
         

 

Then, the following formula can be derived therefrom. 

        

becomes 

                    

where, 

V =  volume of rainwater caught in the rainwater collecting pond (m
3
) 

α   =  runoff coefficient 

β  =  rain distribution coefficient 

v  =  water speed (m/second) 

I   =  rain intensity (mm/hour) 

t  =  rain duration (hour), where the unit of measurement can also be converted into 

second 

A =  section area of the gutter (m
2
) 

 

The use of rainwater catchment ponds on a simple house scale can be built on the ground or 

underground. The use of this installation or planning model depends on the condition of the 

house inhabited. The following are images illustrating simple rainwater collecting ponds built 

on the ground and underground on a simple house scale. 

(3.6) 

(3.7) 

(3.8) 
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Figure 3.2 Catchment Ponds (1) on the ground and  

(2) underground (Source: Stormsaver 2017) 

 

WATER QUALITY ANALYSIS 

This activity will also test rainwater and well water samples from the agreed points to 

determine the contents contained therein. Afterwards, the excess rainwater that has been 

collected will be added to the existing wells in order to examine the treatment or changes that 

occur after the injection of rainwater. So far the Fe content in the wells of the community of 

Banjararum Village is high. This will be tested for any changes after the injection of 

rainwater. 

 

ROAD MAP OF THE ACTIVITY 

The following is the road map of the activity to be undertaken in Banjararum Village, 

Kalibawang Sub-district. 
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3. RESULTS AND DISCUSSION 

3.1 FIELD SURVEY 

On 13 February  2018 a field survey was conducted to find out the potential points to 

be used as research facilities. This survey was carried out by college students assisted by local 

village officials. There were a total of 5 points obtained as shown in the map below. 

 

Figure 4.1 A Map of Well Locations in Banjararum Village, Kalibawang Sub-district 

 

The well locations chosen based on the survey are comprised of 4 houses of the local 

residents and 1 school building with different roof areas. Based on the survey results, 

rainwater harvesters (PAH) equipped with GAMA Rain Filter will be installed in 2 well 

locations that will serve as a model for the surrounding environment. The documentation for 

results of the survei that has been carried out is presented in the following table. 

 

 

 

 

Well Location Description: 

Point 1: Purwanto’s House 

Address: Kagongan 

 

 

Point 2: Muhammadiyah 

Vocational High School of 

Kalibawang 

Address: Sayangan 

 

 

Point 3: Kabidi’s House 

Address: Degan 1 

 

Point 4: P. Samin’s House 

Address: Kedondong 2 

 

Point 5: Suharyanto’s House 

Address: Kemesu 
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Table 4.1 Well Locations in Banjararum Village, Kalibawang Sub-district 

Point Owner Name Address Coordinate Documentation Information 

1 Purwanto Kagongan 
S 07

0
43.078’ 

E 110
0
13.371’ 

 

 
(Front View) 

 
(Well Location) 

2 

Principal of 

Muhammadiyah 

Vocational High 

School 

Sayangan 
S 07

0
42.997’ 

E 110
0
13.524’ 

 

 
(Front View) 

 
(Well Location) 
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(Cont.) 

Point Owner Name Address Coordinate 
Documentation 

Information 

3 Kabidi Degan 1 
S 07

0
43.095’ 

E 110
0
13.491’ 

 

 
(Well Location) 

4 P’ Samin Kedondong 2 
S 07

0
44.075’ 

E 110
0
12.879’ 

 

 
(Front View) 

 
(Well Location) 
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(Cont.) 

Point Owner Name Address Coordinate Documentation Information 

5 Suharyanto Kemesu 
S 07

0
43.611’ 

E 110
0
12.583’ 

 
(Front View) 

 
(Well Location) 

  

4.1. HYDROLOGICAL ANALYSIS OF KALIBAWANG STATION 

To plan rainwater collecting ponds requires data on rainfall as the source of water to be 

used. In this activity, monthly rainfall data (mm) for 5 years, i.e. from 2012 to 2016, 

were used. The source of data used was the data recorded at Kalibawang Rain Station. 

The following are the rainfall data for 5 years in Kalibawang Sub-district. 

 

Table 4.2 Data on the Monthly Rain Height (mm) of Kalibawang Station in 2012–2016 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

2016 328 230 587 277 289 289 212 68 361 352,5 547,9 263 
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2015 261 258 634 387 38 0 0 0 0 0 436 496 

2014 331 346 259 312 145 105 80 0 0 0 227 516 

2013 563 344 203 385 211 100 128 0 0 173 240 427 

2012 365 365 308 62 128 0 0 0 0 98 508 551 

Mean 369.6 308.6 398.2 284.6 162.2 98.8 84 13.6 72.2 124.7 391.78 450.6 

Source: Kulon Progo in Figures 

 

The table above shows the characteristics of monthly rain height in Kalibawang Sub-

district. In Indonesia the rainy season commonly lasts from October to May while the dry 

season lasts from June to September and this happens all over Indonesia. The highest monthly 

rain height took place in March 2015, i.e. by 634 mm, while the lowest monthly rain height 

took place between June to October 2015 and June to September 2012, i.e. by 0 mm. These 

data will be used as references to design rainwater catchment ponds to be mounted to the 

predetermined well locations. The following is a graph illustrating the average rain height 

from 2012 to 2016 to determine rain characteristics in Kalibawang Sub-district. 

 

 

Figure 4.2 The Graph Illustrating the Height of Rain (mm) in Kalibawang Sub-district in 2012–2016 

 

3.2  ANALYSIS OF RAINWATER CATCHMENT PONDS  

To determine the amount of rainwater caught to be used, the following formula is used 

to determine the amount of rainwater availability. 

                    

where, 

V =  volume of rainwater caught in the rainwater collecting pond (m
3
) 

α   =  runoff coefficient 
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β  =  rain distribution coefficient 

v  =  water speed (m/second) 

I   =  rain intensity (mm/hour) 

t   =  rain duration (hour), where the unit of measurement can also be converted 

into second 

A =  section area of the gutter (m
2
) 

 

Rainwater availability in the predetermined points is presented in the following table. 

 

Table 4.3 Rainwater Availability (m
3
) in Point 1 

No. Month 
Rain Height 

(mm) per week 
A (m

2
) Α β 

Rainwater 

Availability (m
3
) per 

week 

1 January 92.4 30 0.9 1 2.49 

2 Februrary 77.15 30 0.9 1 2.08 

3 March 99.55 30 0.9 1 2.69 

4 April 71.15 30 0.9 1 1.92 

5 May 40.55 30 0.9 1 1.09 

6 June 24.7 30 0.9 1 0.67 

7 July 21 30 0.9 1 0.57 

8 August 3.4 30 0.9 1 0.09 

9 September 18.05 30 0.9 1 0.49 

10 October 31.17 30 0.9 1 0.84 

11 November 97.94 30 0.9 1 2.64 

12 December 112.65 30 0.9 1 3.04 

Total Availability for 1 Year (m
3
) 18.62 

 

Table 4.4 Rainwater Availability (m
3
) in Point 2 

No. Month 
Rain Height 

(mm) per week 
A (m

2
) Α β 

Rainwater 

Availability (m
3
) per 

week 

1 January 92.4 31.5 0.9 1 2.62 

2 Februrary 77.15 31.5 0.9 1 2.19 
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3 March 99.55 31.5 0.9 1 2.82 

4 April 71.15 31.5 0.9 1 2.02 

5 May 40.55 31.5 0.9 1 1.15 

6 June 24.7 31.5 0.9 1 0.70 

7 July 21 31.5 0.9 1 0.60 

8 August 3.4 31.5 0.9 1 0.10 

9 September 18.05 31.5 0.9 1 0.51 

10 October 31.17 31.5 0.9 1 0.88 

11 November 97.94 31.5 0.9 1 2.78 

12 December 112.65 31.5 0.9 1 3.19 

Total Availability for 1 Year (m
3
) 19.55 

 

3.3  Plans 

After the primary data and the secondaru data have been processed, the next step was 

to draw the plans to make it easier for the installation of rainwater harvesting devices in 2 

locations that have been predetermined (enclosed). The following are sample plans of one of 

the locations under construction. 

 

Figure 4.3 The Existing Plan of Mr. Purwanto’s House 

 

WELL 
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Figure 4.4 The Plan of Mr. Purwanto’s House  

 

 

Figure 4.5 Detailed Section Drawing of Mr. Purwanto’s House 
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Figure 4.6 The Existing Plan of Muhammadiyah Vocational High School  

 

Figure 4.7 The Plan of Muhammadiyah Vocational High School 
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Figure 4.8. Detailed Section Drawing of Muhammadiyah Vocational High School 

 

4.2. Analysis of the Quantity and Quality of Well Water  

To determine what materials contained in rainwater and well water in 

Kalibawang Sub-district, the rainwater and well water samples from 2 predetermined 

locations have been taken and are currently undergoing a test for any materials 

contained therein at the Center for Disease Control and Environmental Health 

Engineering (BBTKLPP) of Yogyakarta. The waiting period for the test was ± 1 month 

starting from 30 May 2018 until 30 June 2018 (enclosed). The following are results of 

the test undertaken at BBTKLPP Yogyakarta. 

 

Table 4.5 Testing Results for the Quality of Well Water and Rainwater from Mr. Purwanto’s House 

No. Parameter 
Unit of 

Measurement 

Testing Result 

Method of Testing Well 

Water 

Rainwater 

1 Detergent mg/L 0.0152 0.0118 SNI 06-6989.51-

2005 

2 Iron mg/L < 0.0162 < 0.016 SNI 6989.4-2009 

3 pH - 5.8 7.7 SNI 06-6989.11-

2004 

4 TDS mg/L 100 146 In-House Methods 
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Table 4.6 Testing Results for the Quality of Well Water and Rainwater from Muhammadiyah 

Vocational High School 

No. Parameter 
Unit of 

Measurement 

Testing Result Method of Testing 

Well 

Water 

Well 

Water 

1 Detergent mg/L 0.0248 0.0175 SNI 06-6989.51-

2005 

2 Iron mg/L < 0.0162 < 0.0162 SNI 6989.4-2009 

3 pH - 5.2 5.2 SNI 06-6989.11-

2004 

4 TDS mg/L 103 99 In-House Methods 

 

Based on the data above, results suggest that in both locations, the quality of rainwater 

is better than that of the well water. But, in order to get valid results, it is necessary to 

conduct a further test to be compared with results of the first test that has been 

undertaken.  

The activity of pouring or injecting rainwater into the residents’ wells was carried out in 

the rainy season. At the time the community service program was undertaken, rain 

which was one of the materials to be tested to determine changes in the height of the 

water level and water quality of residents’ dug wells never fell. As a result, the results 

obtained remain be based on secondary data and data on the test performed at the 

beginning of the program. 

  

4.3. Determination of Points and Processes for GAMA Rain Filter Installation  

After conducting observation on installation location, roof area, and device maintenance 

as well as dissemination of information about the function of the device to the 

surrounding community, locations for the test were determined as follows. 

 

Table 4.7. Locations for Testing Wells Based on Observation Results 

Point Owner Name Address Coordinate Documentation Information 

1 Purwanto Kagongan 
S 07

0
43.078’ 

E 110
0
13.371’ 
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(Front View) 

 
(Well Location) 

2 

Muhammadiyah 

Vocational High 

School of 

Kalibawang 

Sayangan 
S 07

0
42.997’ 

E 110
0
13.524’ 

 

 
(Front View) 

 
(Well Location) 

 

After obtaining 2 locations above, the next step was to have the rainwater harvesting 

device installed coupled with GAMA Rain Filter. This was intended to ensure that the 

rainwater harvesting process runs optimally in accordance with the program to be 

carried out. This rainwater harvesting installation was assembled on 27–30 June 2018, 

which took 2–3 days for each location.  

The process involved participation of the residents of Banjararum Village. It is expected 

that their participation could be one of the ways to share the knowledge implemented. 

Thus, in the future, those residents taking part in the installation of the rainwater 
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harvesting device can duplicate it on another point in the area of Banjararum Village. 

The following is the process of installing the rainwater harvesting device. 

 

Table 4.8. Rainwater Harvesting Device Installation Process 

Point Owner Name Coordinate Description 

1 Purwanto 
S 07

0
43.078’ 

E 110
0
13.371’ 

 

 
(0%) 

 

 
(50%) 

 

Cont. 

Point Owner Name Coordinate Description 

1 Purwanto 
S 07

0
43.078’ 

E 110
0
13.371’ 

 

 
(100%) 
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2 

Muhammadiya

h Vocational 

High School of 

Kalibawang 

S 07
0
42.997’ 

E 110
0
13.524’ 

 

 

 
(0%) 

 

 
(50%) 

 

 

Cont. 

Point Owner Name Coordinate Description 

2 

Muhammadiya

h Vocational 

High School of 

Kalibawang 

S 07
0
42.997’ 

E 110
0
13.524’ 
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(100%) 

 

 

3.4 The Activity of Disseminating Information to the Community of Banjararum Village 

On 26 September 2018 at the Hall of Banjararum Village, Kalibawang Sub-

district, Kulon Progo Regency, information was disseminated about the use of the 

rainwater harvesting installation to improve the quantity and quality of groundwater. 

This activity started from 08.30 to 12.00, which was opened by the Chief of Banjararum 

Village Mr. Warudi. It was then followed by an explanation from the awardee of the 

Appropriate Technology grant about the importance of using rainwater to help meet the 

needs for raw water every day and helping conserve groundwater in the region. Thus, 

the height of the groundwater level in the region will not undergo lowering and have 

good quality. In this event, there were various elements who attended such as village 

officials, hamlet administrators, students all over the village, the youth organization 

Karang Taruna, and so on. There were a total of 42 participants attending that day as 

proven by the presence list shown in the following figure. 

In the course of the explanation on the importance of rainwater use for daily 

water availability for the community and to maintain the height and quality of 

groundwater in Banjararum Village, the grant awardee then continue by explaning how 

to use the rainwater harvesting installation using the patent-worthy Gama Rain Filter 

2016 that has been installed in several predetermined points. The explanation-providing 

activity was also coupled with a two-way question and answer session led directly by 

the speaker. The residents seemed very enthusiastic about the explanation from the 

speaker. Banjararum Village, at the time dissemination of information was held, was 

experiencing drought making the village community have to take water from the River 
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Progo and the River Tinalah. With this dissemination of information, it is expected that 

the community gain new insights into the importance of the treatment of rainwater 

falling in their own region. Moreover, the speaker also gave a sample proposal to 

request assistance in the form of installation of a rainwater harvesting device they can 

submit to various institutions, either government and private ones. In the future when 

this appropriate grant program ends, it is expected that the community can 

independently submit a proposal to request assistance in a sustainable manner. The 

following is the description of situations during the dissemination of information at the 

Hall of Banjararum Village, Kalibawang Sub-district, Kulon Progo Regency. 

 

   

 

Figure. 4.10. Dissemination of Information to the Community of Banjararum Village 

 

4. PLAN FOR THE NEXT STAGE 

The plan for the next stage to be carried out is to undertake measurement on a regular 

basis of the level of underground water that has been injected using the rainwater harvesting 

technology. This is intended to determine characteristics of changes in the height of the 

groundwater level in 2 predetermined points. Moreover, a test will also be carried out on a 

regular basis to determine changes in the quality of well water into which rainwater has been 

injected. In addition to the above technical activitis, another activity that will also be 

undertaken is establishment of the rainwater treatment community at hamlet level. This 
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community will serve as a forum for sharing knowledge of how to carry out rainwater 

treatment and technology being developed. The existence of this community is expected to 

promote public awareness of the importance of the treatment of a source of abundant water, 

which is rainwater. Once the rainwater treatment community at hamlet level has been 

established, the next activity is to provide assistance for the community to prepare and write a 

proposal to request assistance from government agencies or private institutions as to the 

procurement of the rainwater harvesting technology. It is expected that Banjararum Village in 

the next 1 to 2 years will have sufficient water availability despite a prolonged dry season. 

 

5. CONCLUSIONS AND SUGGESTIONS 

5.1. Conclusions  

The use of the rainwater harvesting technology GAMA Rain Filter combined with the 

injection method constitutes one of the improvements in the existing rainwater harvesting 

technology. The use and treatment of rainwater undertaken by the community in Banjararum 

Village with pilot implementation in 2 points of implementation facilitate the introduction of a 

good rainwater treatment campaign. In addition to education on the rainwater treatment 

system, the community also learn the process on how to harvest rainwater where the excess 

can be injected into wells in order to maintain the height of the groundwater level at the same 

level despite dry season. Moreover, the quality of groundwater at that point will also improve 

gradually as good rainwater quality affects the quality of dug wells of the community. 

 

6.2. Suggestions 

Public enthusiasm about the rainwater harvesting technology can be developed into a 

regular program to be implemented in Banjararum Village, Kalibawang Sub-district set out in 

the form of a village work program in order to be implemented in 26 hamlets with water 

availability problems. It is expected that by installing such technology at school, students will 

learn and think about how to better improve it in order that it can be implemented at their 

respective house. Hence, the improvement of the rainwater harvesting technology in 

Banjararum Village can be disseminated quickly and help solve the issue of drought. 
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