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Abstract 

Development of ecosystem helath index was based on the fact that up to now there is 

no single number that represents the quality of the ecosystem in Indonesia that was not 

consists of merely three parameters, i.e. water, air and land cover, but also should 

accomodate other components such as biodiversity index IKH), public health (IKM), 

as well as environmental health (IKL) since all of them are also important indicator for 

ecosystem health. Therefore, this research aimed to compile and to map health state of 

aquatic ecosystem, terrestrial ecosystem as well as built ecosystem in Indonesia for the 

last three years. Besides, the research aim was also to formulate a quantitative approach 

of ecosystem health assessment that could be a national guideline for environmental 

management in Indonesia. The last aim of the reseach was to develop a single number 

representing the ecosystem health by using a quantitative approach, covering aquatic 

ecosystem, terrestrial ecosystem and built environment. The research is designed to be 

carried out within three (3) years where the basic data will be extracted from documents 

of State of the Environmental Report (SoER or SLH) compiled by municipal, provincial 

and national levels in selected areas during the last three years. The data is also 

completed by direct field measurements in selected cathment areas in Java Island, 

covering the health status of aquatic, terrestrial and built environment. Laboratory 

analysis was conducted in Bogor Agricultural University and in Research Centre for 

Tropical Biology (SEAMEO BIOTROP), Bogor, Indonesia. The quantitative approach 

of ecosystem health assessment has been conducted by converting measurement result 

of six parameters of ecosystem (IPU, IPA, ITH, IKH, IKM and IKL) into an index, i.e. 

a single number without unit. Each of those parameters was weighed by similar 

weighing factor, ≅16.7%, so that the total of the weighing factor is 100%. Preliminary 

result obtained from the first year research campaign indiated that ecosystem health 

index of the selected areas is in between 62.1-72.3, where score of each municipality is 

as follows, 62.1 (Sleman Regency), 68.9 (Madiun Regency), 70.3 (Kulonprogo 

Regency), 72.3 (Malang and Bantul Regencies), whreas for urban areas is 71.6 (Malang 

Municipality), 75.0 (Yogyakarta Municipality), 75.1 (Bogor Municipality ) dan 75.1 

(Malang Municipality).  
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1. Introduction 

1.1. Background 

a. The assessment of ecosystem health in Indonesia is currently being conducted in different 

ways among ecologists and environmental scientists. This is closely related to the existing 

conditions where no single guidance can be used as a national reference which is based 

on a collective agreement. 

b. An alternative assessment of ecosystem health is to use the Environmental Quality Index 

(IKLH, Indeks Kualitas Lingkungan Hidup). This IKLH is adopted from several sources 

including the Environmental Performance Index (EPI) developed by a study centre at 

Yale University (http://epi.yale.edu/), the Yale Centre for Environmental Law and Policy 

along with Columbia University (Centre for International Earth Science Information 

Network) in collaboration with the World Economic Forum and the Joint Research Centre 

of the European Commission.  

c. Quantitative assessment of the quality of the environment in Indonesia can be based on 

the existing guidance, i.e. the Ministry of Environment and Forestry report in form of 

Indonesian Environmental Quality Index (IKLH) published in yearly basis. In this report 

the quality of the environment is indicated by three (3) criteria, namely air quality, water 

quality and forest cover. 

d. Air quality is expressed in the form of Air Pollution Index (IPU). The air quality 

parameters included in the calculations are merely two (2), i.e. SO2 and NO2, although 

the national ambient air quality parameters have nine (9) parameters. These two 

parameters are part of the ambient air quality parameters stipulated in Govermental 

Regulation (PP, Peraturan Pemerintah) No. 41 of 1999 pertaining on Air Pollution 

Control. In PP 41/1999 air quality parameters include SO2, CO, NO2, O3, Pb, dustfall, 

TSP (Total Suspended Particulate), PM2.5 and PM10 (Particulate Matter), and 

hydrocarbons (HC). 

e. Water quality is expressed in a form namely Water Pollution Index (IPA, Indeks 

Pencemaran Air). The water quality parameters calculated in IPA to obtain IKLH cover 

merely three (3) of 47 parameters, i.e. TSS (total suspended solid), DO (dissolved 

oxygen), and COD (chemical oxygen demand). As a comparison, the water quality 

parameters in Governmental Regulation No. 82 of 2001 pertaining on Water Quality 

Management and Water Pollution Control covers 47 parameters consisting of three (3) 
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physical parameters, 27 inorganic chemical parameters, two (2) microbiological 

parameters, two (2) radioactivity parameters and 13 organic chemical parameters. 

f. Forest cover is expressed as a Forest Cover Index (ITH, Indeks Tutupan Hutan) calculated 

based on the amount of primary forest area (LHP, Luas Hutan Primer) and secondary 

forest area (LHS, Luas Hutan Sekunder) defined by the Ministry of Forestry on the total 

area of the province (LWP). The area of primary forest (LHP) plus secondary forest area 

(LHS) is equal to the area of forest cover (LTH, Luas Tutupan Hutan). Primary forest is 

forest that has not been subjected to human disturbance or very little disturbance. 

Secondary forest is forest that grow through natural secondary successions on heavily 

disturbed forest land such as former mining, livestock, and settled agriculture. 

 

Lack of an Integrated Ecosystem Health Assessment 

The absence of an integrated and uniform ecosystem (environment) health assessment 

system and the importance of immediate research in order to prepare an environmental health 

index are briefly described in the following points: 

 An integrated ecosystem health assessment that covers all types of ecosystems is not 

currently available. Therefore, research on the preparation of an ecosystem quality 

assessment system or overall environmental quality needs to be done immediately. 

 If this is not promptly done, then the impact of development activities on changes in 

environmental quality will not proportionally be predicted nationally. In addition, the 

overall health status of the ecosystem cannot be reported uniformly. 

 When this research is conducted, it will produce an index that describes the health of 

ecosystems (environments) generally applicable in Indonesia covering all types of the 

existing ecosystems. Ecosystem health status can be calculated and recorded quickly 

since it is processed with electronic spreadsheets. 

 

1.2. Objectives 

The objectives of this research are: 

a. Compiling and mapping the health of aquatic ecosystems, terrestrial ecosystems and 

artificial ecosystems in selected areas of Indonesia. 

b. Formulating a quantitative approach to an ecosystem health assessment system that can 

form the basis for national environmental policy making. 
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c. Develop a single index that represents the health of an ecosystem that includes aquatic, 

terrestrial, and artificial ecosystems using a quantitative approach. 

 

1.3. Expected Outputs 

The expected outputs after completing this research are: 

a. The first output is the compilation of an ecosystem health index that includes aquatic, 

terrestrial and artificial ecosystems that can be applied in Indonesia. 

b. Publication in international scientific journals (once per year). 

c. A guidebook and software (electronic spreadsheet) of ecosystem health assessments with 

quantitative approaches to be sent to ministries related to ecosystem management 

(Ministry of Environment and Forestry, Ministry of Marine Affairs and Fisheries). 

d. An outcome after the index developed is that the authority will have an ecosystem health 

assessment system by implementing the index nationally and uniformly. In addition, 

environmental authorities in Indonesia can use this index as the basis for environmental 

law enforcement policy and environmental protection and management. 
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2. Benefit and Importance of Research  

This research is a type of basic and applied research at the same time, where baseline 

research includes the formulation of a quantitative approach system in assessing the health 

of an ecosystem, whereas applied research lies in the implementation part of the ecosystem 

health index in order to assess environmental conditions. Therefore, the benefits and 

importance of the results to be gained from the implementation of this research are as 

follows: 

a. Once the ecosystem health index is established, the environmental management authority, 

the Ministry of Environment and Forestry (KLHK) and the Ministry of Marine Affairs 

and Fisheries or other authorities will have an integrated quantitative environmental 

quality assessment system between terrestrial, aquatic, as well as artificial ecosystems. 

b. In the process of ecosystem health assessment or environmental quality assessment, the 

assessor (authority) and the assessed party (district / municipality or other authority) will 

have the same grip or standard or reference and method in justifying the health of the 

ecosystem they manage for the same reference . 

c. The ecosystem health index to be constructed in this research is a single index that 

integrates aquatic, terrestrial and artificial ecosystems in an integrated and easy to operate 

manner because it is built using programmed electronic spreadsheets. With this system, 

the ecosystem health index will be presented in a straightforward, single-figure, easy-to-

understand way. 

d. The use of electronic worksheets will be very useful and superior in aspects: 

 The speed of data processing. 

 Accuracy of assessment analysis.  

 Ease of data storage analysis results.  

 Presentation of assessment results.  

 Delivery of assessment results to related parties. 
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3. Methodology 

3.1. Research Components 

The components required in the implementation of the research are presented in Table 1. 

Components consist of research materials, equipment required, both equipment in the form 

of physical devices and software. 

Table 1. Research components 

No. Components Description 

1. Study 

Materials 

 Journal that has been published related to the condition/ health 

state of ecosystem in Indonesia. 

 Regulation on ecosystem management in Indonesia. 

 National, provincial and district/city environmental status 

reports (SLHs) for the last 5 years for selected regions. 

 Ecosystem health data (aquatic, terrestrial and artificial) 

2. Equipment Data processing software (Excel) and a set of computers. 

 

3.2. Research Roadmap 

This study is planned to be conducted within three (3) years. The research roadmap is 

presented in two forms, namely in Table 2 and Figure 1. Table 3 contains activities 

undertaken on an annual basis, expected results and expected risks that may occur during the 

course of the study. 

Figure 1 explains  the roadmap that this series of research will last for three (3) years and 

may be continued again in the next two (2) years if the results of this study need to be further 

explored by the government or required as an important raw material in the preparation of 

more detailed guidelines. More detailed guidelines could cover the entire ecosystem type 

and unique ecosystems in Indonesia. 
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Table 2. Research Roadmaps 

Project Development of Ecosystem Health Index in Indonesia 

Final 

objectives  

An ecosystem health index is established and implemented in Indonesia 

by 2020 

Year 2018 2019 2020 

Activity  Identification of 

ecosystem health 

parameters  

 Validate the location 

of terrestrial 

ecosystems Health  

 Analysis of 

terrestrial ecosystems  

 Preparation of 

scientific journals 

 Validate the 

location of aquatic 

ecosystems 

 Health analysis of 

aquatic ecosystems 

 Preparation of 

scientific journals 

 Validation of 

artificial ecosystem 

location 

 Health analysis of 

aquatic ecosystems 

 Preparation of 

scientific journals 

Milestones  The parameters of 

terrestrial ecosystem 

health are identified 

 The index of 

terrestrial ecosystem 

index is composed. 

 The parameters of 

aquatic ecosystem 

health are 

identified 

 The index of 

aquatic ecosystem 

index is composed 

 The parameters of 

artificial ecosystem 

health are identified 

 The index of 

artificial ecosystem 

index is composed 

Deliverables   Assessment 

guidelines for 

terrestrial ecosystem 

health 

 First year 

publication. 

 Assessment 

guidelines for 

aquatic  ecosystem 

health 

 Second year 

publication 

 Assessment 

guidelines for 

artificial ecosystem 

health 

 Third year 

publication. 

Risk  Limited data 

available in relevant 

institution 

 Limited data 

available in 

relevant institution 

 Limited data 

available in 

relevant institution.  
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Figure 1. The Indonesian environmental quality index research roadmap 

 

3.3. Preparation Method of Ecosystem Health Index  

The study of ecosystem health index (IHE) will be done by following the flow chart 

presented in Figure 2, while the fish bone diagram is presented in Figure 3. In this diagram, 

important items of components, methods, instruments and personnel of the research team 

and their human resources. 
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Figure 2. Research flowchart started from compiling status data 

 

Towards the end of the research period, if the ecosystem health index has been formed 

temporarily, it will be tested to determine whether the index compiled is fit with conditions 

in Indonesia. If the test results indicate that the index is not suitable, then improvement must 

be done in the stage of developing index. This stage is done until the complete index 

(complete) for three (3) types of ecosystem. 
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Figure 3. Research activity fish bone diagram 

 

The ecosystem health index will be calculated gradually based on the type of ecosystem 

(Figure 4), which includes: 

a. Aquatic Ecosystem Health Index, which consists of ecosystem health indexes for 

freshwater, marine, sea grass, estuary, and coastal. 

b. Terrestrial Ecosystem Health Index which consists of health index for natural forest, 

savannah, grassland, riparian, and subsurface microbial ecosystem. 

c. Built Ecosystem Health Index consisting of urban, rural, crop estate, rice field and 

plantation forest. 
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Figure 4. Coverage of ecosystem health index calculations 

 

3.4. Assessment of Built Ecosystem and Terrestrial Ecosystem Health Index 

Built ecosystem and terrestrial ecosystem health index can be calculated by using the 

approach of environmental health index (IKLH). The calculation of environmental health 

index based on three types of indexes that simply showed at Table 3. 

 

Table 3. Environmental health index components 

No Components of 

IKLH 

Parameters Quality 

(%) 

Notes 

1 Air pollution 

index (IPU) 

 SO2 

 NO2 

30 9 parameters in PP 

41/1999 

2 Water pollution 

index (IPA) 

 TSS 

 DO 

 COD 

30 47 parameters of water 

quality (PP 82/2001) 

3 Forest coverage 

index (ITH) 

 Area of primary 

forest; secondary 

forest; and forest. 

40 Given the biggest quality 

because it only consist of 

one parameter (Ref. 

KLHK) 
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The equation that used to calculate IPU, IPA, ITH is given below: 

IPU NO2 calculated by using this equation (IKLH 2013): 

Air index of IKLH = 100 − [
50

0,9
] × (𝐸𝑈 − 0,1) 

Notes: 

IEU : air pollution index  model EU (Europe) 

If the index of NO2 and SO2 parameters have been received, then the air pollution index 

(IPU) can be calculated as the average score between these two equations: 

𝐼𝑃𝑈 =  
𝐼𝑃𝑈 𝑁𝑂2 + 𝐼𝑃𝑈 𝑆𝑂2

2
 

Notes: 

IPU = air pollution index [-] 

IPU NO2 = air pollution index of NO2 parameter [-] 

IPU SO2 = air pollution index of SO2 parameter [-] 

IPA or water pollution index can be calculated by using the notation of PI (pollution index) 

as declined on the second attachment of the Decretal of Environmental and Forestry Minister 

115/2003 about The Guidance of determining the water quality status. 

Based on that calculation principle, it will be calculated by measuring the concentration of 

water quality parameters, then comparing with the concentration on standards (L) according 

to its use as written on Government Law 82/2001 about Water Quality Management and 

Water Pollution Control. Based on the data that collected and the calculation that measured, 

the result is the score of pollution index (PI). The equation that will be used is given below: 

𝑃𝐼𝑗 = √
(𝐶𝑖/𝐿𝑖𝑗)𝑀

2 + (𝐶𝑖/𝐿𝑖𝑗)𝑅

2

2
 

PIj = water pollution index (pollution index) for “j” 

Ci = concentration of water quality parameter “i” 

LIJ = concentration of water quality parameter “i” as written on the standard of water “j”. in 

this case is the water quality of class II 

(Ci/Lij)M = maximum score of (Ci/Lij) 

(Ci/Lij)R = average score of (Ci/Lij) 

Forest coverage (TH) is get by calculating the quotient between the total area of primary 

forest (LHP) and the area of secondary forest (LHS) based on The Decretal of Forestry 

Minister about the area of the province (LWP) as described below: 
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𝑇𝐻 =
𝐿𝐻𝑃 + 𝐿𝐻𝑆

𝐿𝑊𝑃
 

Forest coverage index (ITH) is calculated by using the equation below (IKLH 2014) : 

𝐼𝑇𝐻 = 100 − 84.3 − (𝑇𝐻 ∗ 100) ∗
50

54.3
 

Notes: 

TH = forest coverage 

LHP = the area of primary forest [Ha] 

LHS = the area of secondary forest [Ha] 

LWP = area of the province [Ha] 

ITH = index of forest coverage [-] 

84.3 = the area of forest coverage in Papua on 1982 as the ideal reference. 

If IPU, IPA, and ITH is done, then IKLH can be done by using an equation which composed 

by its 3 indexes and followed by the quality of its index that shown below: 

𝐼𝐾𝐿𝐻 = 𝐼𝑃𝑈 ∗ 30% + 𝐼𝑃𝐴 ∗ 30% + 𝐼𝑇𝐻 ∗ 40% 

IPU, IPA, and ITH is calculated on the province scale to get the IKLH of province. The way 

to get IKLH on national scale is used the equation that consider the total population of its 

province. The equation for calculating national IKLH is given below (KLHK 2015): 

𝐼𝐾𝐿𝐻 = ∑ 𝑝𝑟𝑜𝑣𝑖𝑛𝑐𝑒 𝐼𝐾𝐿𝐻𝑖  ×  
𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑟𝑜𝑣𝑖𝑛𝑐𝑒𝑖

𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝑛

𝑖=1

 

Notes: 

IKLH = national environmental quality index 

IKLH province = province environmental quality index 

n = the total of provinces. 

 

3.5. The Completion of the Assessment of Health Index 

Those assessments are just a little part of the environmental quality indicators because there 

are some important parameters in the environment that have to be included as the 

environmental quality indicators, which is biodiversity (flora and fauna), public health, and 

environment health. Those three parameters and their quantitative measures can be declined 

as shown below: 

 Flora and fauna is declined as biodiversity index (IKH) 

 Public health is declined as public health index (IKM) 
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 Environment health is declined as environmental health index (IKL) 

However, the problem to input or not those last three indicators are not stop here, which is 

need to consider the data availability and its data series in Indonesia. One of the classic and 

the fundamental problem about data aspect in Indonesia is the availability of the data series. 

The score of those three aspects or parameters can be got based on the data of each region 

in a form of State of the Environment Report (SLH or SoER). Those three indexes can be 

calculated manually by the supported data that available. Thus, those data series are available 

in each region or province. 

Quantitative assessment of flora and fauna aspect can be declined as biodiversity index such 

as Simpson Index, Margalef Index or Shannon Index (Canter 1996). As example, 

biodiversity index by Shannon is given below: 

𝐻 = ∑(𝑝𝑖 ∗

𝑆

𝑖=1

ln 𝑝𝑖) 

Notes : 

H = Shannon biodiversity index 

PI = the total individual of species “i” 

S = the total species of sample  

The correlation of those environmental quality and social welfare can be viewed from the 

last two aspects that have been mentioned, which is public health and environment health. 

On BPS catalogue with the title of Public Welfare Indicators on 2015 (BPS 2015) is 

mentioned that the health indicators are: 

 Life expectancy value 

 Infant mortality value 

 Morbidity value 

 Prevalence of infant with malnutrition 

 Other indicators that related with the access of health care facilities. 

The term of completing the environmental health index here is about public health aspect 

that consist of morbidity value, mortality value, and life expectancy age (UHH). Morbidity 

value (prevalence of illness) is the total cases of certain illness around ten thousand 

population. Mortality value consist of infant mortality, toddler mortality, and maternal 
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mortality. Life expectancy age (UHH) is the age estimation of a person who live in a certain 

area, it has been calculated usually in each region in Indonesia. 

Based on the Decretal of Health Minister 1202/Menkes/SK/VIII/2003 about Indicator of 

Healthy Indonesia 2010 and the Guidance of Establishing the Indicator of Healthy Province 

and Healthy Region, indicators of public health consist of mortality indicator, morbidity 

indicators, and nutritional status indicator. Those indicators are the standard for all of 

stakeholders to get the similarities of the standard. Environment health aspect consist of 

followed components: 

 Percentage of family that have clean water access 

 Percentage of health house 

 Percentage of family that have sanitation facilities. 

All of those aspects are the important aspects which is fundamental, therefore are important 

parameters in the assessment of environmental quality. If the assessment environmental 

quality is not involving these aspects then the emerging value can not indicate a 

representative character. Abandonment of these aspects will also provide a biased 

understanding of the real environmental quality. 

The involvement of these three aspects (flora and fauna, public health, and environmental 

health) will bring positive implications of the extension of assessment criteria of 

environmental quality compared to the last criteria of this assessment. One of the real 

positive implication and can be immediately seen is the attention of people and stakeholders 

that all of those aspects also become a measure of environmental quality. 

If the value of an aspect is low, then people will try to fix it. And vice versa, if the value 

which obtained from those aspects is relatively high, then people will strive continuing to 

maintain or even increasing it. 

The fundamental difference between the new version of the Environment Quality Index is 

in the new version of IKLH and the old version is presented in Figure 5. In the new version, 

all of the indicators in the old version are retained as important components of the assessment 

system. Additional components that are also fundamental are Biodiversity Index (IKH), 

Public Health Index (IKM), and Environmental Health Index (IKL). Each indicator is 

calculated by using the relevant parameters as presented in Table 4. 
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Figure 5. The differences scheme of old version Environmental Quality Index (IKLHold) and 

the new one (IKLHnew) 

 

Table 4. Additional indicators and measurement parameters of the new index  

IKLH Indicator Parameters 

Old 

version 

IPU (air pollution index) SO2 and NO2 

IPA (water pollution index) TSS, DO, COD 

ITH (forest coverage index) LHP, LHS, LKH 

New 

version 

IPU, IPA, ITH [idem] 

IKH (biodiversity index) Total individuals of one species, total 

species, total individuals, specific abundance 

of each species. 

IKM (public health index) Mortality (infant, toddler, maternal 

mortality), morbidity, and nutritional status. 

IKL (environmental health 

index) 

Percentage family that have sanitation 

facility, health house, access to clean water. 

 

Figure 5 shows that the new IKLH includes six indicators which is the three of them are 

indicators in IKLHlama. Thus, it is clear that the new IKLH not only involves three existing 

indicators, but also consider aspects (indicators) that are much wider than IKLHlama. 

 

3.6. Calculation of the Aquatic Ecosystem Health Index 

The SingScore biotic index will be used to evaluate and to determine the health level of 

aquatic ecosystems, especially rivers (Blakely et al., 2014). The index calculation is done by 

summing the tolerance value of each taxa in each observation station and then dividing it by 

the number of taxa that exist in that location. 
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Furthermore, the result will be multiplied by the number 20 so that the SingScore index value 

can be in the range between 0 and 200. The final value will be classified according to the 

following classification: 

 Bad (SingScore: <80) 

 Medium (SingScore: 80-99) 

 Good (SingScore: 100 -119), and 

 Very good (SingScore:> 120). 

In addition, several other indexes will also be calculated to compare, among others, Lincoln 

Quality Index (LQI), Family Biotic Index (FBI), and Stream Invertebrate Grade Number 

Average Level 2 (SIGNAL 2). 

 

3.7. Measurement of Soil Health  

Structure and function of organisms in the soil can be used as bioindicators to investigate 

the change of terrestrial ecosystem functions. Soil fauna forms an essential component of 

terrestrial ecosystems and provide many ecological services, such as litter decomposition 

and N-mineralization. The change of terrestrial function influenced the soil health. 

Measurement of population and diversity of soil microbes and fauna can be done to 

investigate the soil health.  

 

Soil Microbes 

Sampling 

Soil samples as much as ± one kg were collected from 5 randomized points at the soil depth 

of 0 – 20 cm. The five soil samples were mixed together to make the composite samples, 

then it was taken about one kg and put in a plastic bag and labeled. The soil samples were 

then stored in cool box and transported to the laboratory for further analyzed. Methods and 

medium that were used to determine soil microbes were presented in Table 5. 

Table 5. Methods and medium to determine soil microbes 

Microbe Parameter Methods Medium 

Microbe Total Plate Counting Nutrient Agar/Soil Extract Agar 

Plate Counting MPN Nitrogen-Free B 

Phosphate Solubilizing Microbes Plate Counting Pikovskaya 

Cellulolytic Microbes Plate Counting Carboxyl-Methyl/Cellulose (CMC) 
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Isolation 

Plate Counting and Most Probable Number (MPN) methods were conducted using dilution 

series. Dilution of soil samples was adjusted according the level of soil fertility. The serial 

dilutions of the soil samples were made from 10 g soil in 90 mL NaCl 0.85% solution and 

incubated for 2 hours in orbital shaker (10-1) and continued to serial dilution 10-5.  For the 

normal soil, soil samples were diluted up to 10-6 and 10-7 (total microbes), 10-4 and 10-5 (for 

Azospirillum), 10-3 and 10-4 (for Phosphate Solubilizing Microbes and Cellulolytic 

Microbes). 

 

Soil Fauna 

Sampling 

Samples were taken in 5 cm soil depth (20 cm x 15 cm) from five randomized points. 

Undisturbed soil samples were taken using soil corer with 20 cm diameter. Soil samples 

were then extracted using Berlese Funnel Extractor. The samples were placed in box and 

were kept during transportation from direct sun. 

 

Extraction 

The soil fauna was extracted in Berlese Heat Extractor. A Berlese is a device for collecting 

and extracting the active stage of small invertebrate animals from soil or litter. The soil 

sample was put into the box ( 20 cm x 15 cm) which had a 2.0 mm screen at the bottom 

holding the soil sample but letting the animals pass through, on top of the box was closed 

with clothes. About 10 cm above the bucket, a small lamp of 40 watt was placed as a source 

of heat. The temperature of Berlese was set from 30⁰ C to 50⁰ C gradually for 5 days. The 

animals within the soil samples were forced to move downward to avoid the heat. They then 

fell into a box containing alcohol 70% as a preservative. The soil fauna also was stored in 

vial 50 mL containing alcohol 70% and determined under a stereomicroscope (Figure 6). 
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Figure 6. Berlese heat extractor to collect soil fauna 

 

Grouping and Identification 

All samples were sorted and counted in the laboratory using a stereomicroscope. All animals 

were classified into taxonomic orders except for Coleoptera, Hymenoptera, Diplura (were 

classified into families). 

 

Calculation of Animals Abundance 

The number of individuals (abundance or density) of extracted animals was calculated 

according to Meyer (1996): 

IS/A = I.cm-2 

IS = mean number of individuals per sample 

A = surface area of the sampling box (cm2) was converted into m2 

I  = number of individuals 

 

Calculation of Soil Animal Diversity 

Diversity indices were calculated according to Shannon’s diversity index (Ludwig and 

Reynold 1988). The equation for Shannon function is: 

H’ = - ∑ [(
𝑛𝑖

𝑛
) ln (

𝑛𝑖

𝑛
)]

𝑠

𝑖=1
 

H’ = Shannon’s diversity index 

ni = number of individuals 

n = total number of individuals in the samples 
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4. Result and Discussion  

Application of The Assessment of Ecosystem Health Index 

The assessment of the ecosystem health index (EHI) that use the old method 

introduced since 2009 was a national ecosystem management performance index. This 

concept was a concept of environmental performance index (EPI) whose criteria include 

river water quality, air quality, and quality of land cover. EHI from 2009 to 2011 was refined 

by changing the reference points and calculation methods. A comparison or target for each 

indicator was a standard or applicable regulation based on the negotiation regulations issued 

by the government. In 2012 to 2014, EHI was enhanced by methodology development by 

weighting to produce a dynamic balance between green issues and brown issues. The green 

issue was all environmental management activities that were sourced from sustainable 

natural resource management, while the brown issues was an environmental management 

activity related to the control of pollution and environmental damage. 

The refinement of the methodology was again carried out in 2016 to 2017. The 

calculation of the water quality index used the water quality standard class I according to PP 

No. 82 of 2001 concerning Management of Water Quality and Control of Water Pollution 

and the calculation of the land coverage quality index considered aspects of conservation 

and rehabilitation of changes in land/forest coverage and spatial characteristics of the area 

(Ministry of Environment and Forestry 2017). The index of the quality of the environment 

in Indonesia was stated in the regional ecosystem status (RES), then in 2016 changed its 

name to the ecosystem health index (EHI). There were several differences related to 

ecosystem health index calculations using the old method and new methods, as used in the 

calculation of this study. In accordance with the 2015-2019 National Mid Term 

Development Plan (NMTDP), the policy on ecosystem quality management was directed at 

increasing EHI which reflects the conditions of water quality, air and land coverage. The 

difference in the method of calculating the ecosystem health index by using the new methods 

is illustrated in Table 6. 

Variations in the calculation of the index of the health of the ecosystem also various 

between countries, depending on the concentration of a country on the problems in the 

country. Malaysia itself applies environmental health assessment with the development and 

implementation of the national environmental health action plan (NEHAP) which aims to 

improve the quality of the environment and public health (Ministry of Health, Malaysia 

2013). Ecosystem health assessments are also implemented in Thailand, which is on the 
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2018 World Health Organization page and the Philippines listed on the Department of Health 

Philippines page in 2018. Different ecosystem health assessments are also applied in China 

in rural areas (Meng et al. 2018). A comparison of the assessment of the ecosystem health 

of each country is illustrated in Table 7. 

 

Table 6. The new calculation method of EHI 

No. EHI Parameters Weight Note 

1. 

The 

new 

version 

API SO2 

16.7% PP No. 41/1999 

NO2 

O3 

CO 

TSP 

WPI TSS 

16.7% PP No. 82/2001 DO 

COD 

FCI The area of forest coverage 16.7% UU No. 41/1999 

BI Total of flora and fauna species 16.7% Shannon-Wiener Index 

PHI Morbidity rate 

16.7% 

Ecosystem Health Index 

Mortality rate Infant mortality rate 2012 

Nutrition status Indonesian Health Profile 

2016 Life expectancy 

EnHI Percentage of clean water 

16.7% 

Ecosystem Health Index Percentage of basic sanitation 

facilities 

Percentage of healthy houses Indonesian Health Profile 

2016 

Source: Yuwono (2012) 

 

Table 7. The calculation metods of EHI in selected countries 

Indonesia Malaysia Thailand Filipina China 

Water 

quality 

Water quality Water and 

sanitation 

Water quality Rural 

resources 

Air quality Water, sanitation, and 

hygiene 

Waste management 

and chemicals and 

hazardous 

substances 

Solid waste Rural 

environment 

Land 

coverage 

quality 

Solid waste and toxic 

and hazardous materials 

Climate change and 

health impact 

Toxic hazardous 

substances 

Rural society 

 Toxic chemicals and 

hazardous substances 

Chemical safety 

and air pollution 

Labourer health Rural 

economy 
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Indonesia Malaysia Thailand Filipina China 

 Climate change, ozone 

depletion, and 

ecosystem change 

 Environmental 

sanitation 

 

 Sustainable planning, 

preparation, and 

response to 

environmental health 

emergency 

   

 Assessment of health 

impact 

   

Sources: Ministry of Environment and Forestry (2017); Ministry of Health, Malaysia (2013); WHO (2018); 

DOH (2018); Meng et al. (2018) 

The Score of Parameters of Rural Ecosystem Health Index (REHI) 

According to Tansley in Gignoux et al. (2011), ecosystems are not objects, but ways to see 

nature where physical and biological are the main intellectual tools. Rural ecosystems can 

be defined in two views, the first view defines as natural areas (natural and agricultural land), 

not including buildings or often called green areas, and the second view defines as non-urban 

areas or often called rural areas. Therefore, an ecosystem health index (EHI) is needed which 

can express ecosystem conditions quantitatively. EHI which so far only uses three 

calculation parameters (air quality, water quality, forest/vegetation coverage) and are not 

detailed for certain ecosystems. One that can be applied is EHI for rural areas. Based on the 

data obtained, it is calculated that the new REHI with new parameters that shows the scores 

listed in Figure 7. 

 

 

Figure 7. The calculation of REHI 
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1. Air Pollution Index (API) 

Industrial development made air pollution a serious problem and challenge. These problems 

could be solved by evaluating air quality by surveying several aspects directly, such as 

temperature, humidity, and others stated in the air pollution index (API). Based on the data 

that has been processed, the highest air pollution index was in Malang Regency at 96.3 and 

the lowest in Bantul Regency was 75.1. The cause of the low score could be caused by data 

that did not found in the new calculation parameters, so that the validity needed to be tested 

because the calculation of NO2 and SO2 in the calculation of API with the old method did 

not represent air quality in an area. On the one hand, these districts are D and E climates 

(Schmidt-Fergusson climate category) in Java. Significant changes in score could also be 

caused by the frequency of monitoring air quality with very different location and time 

conditions. 

 

2. Water Pollution Index (WPI) 

Water pollution index are usually used to assess water quality for different purposes and to 

communicate that information to others (Sadiq et al. 2010). The water pollution index 

presents one number that explains the overall water quality at a particular location and time 

based on several water quality parameters (Yogendra and Puttaiah 2008). Water pollution 

index used in the calculation is the quality of river water because not all regions have water 

bodies in the form of sea. The calculation in 2016 showed the highest score in Bantul 

Regency at 70.0 and the lowest in Kulonprogo Regency with a score of 46.0. This could be 

caused by the limited area of water bodies in Kulonprogo Regency. Kulonprogo Regency 

has the lowest score because the location of Kulonprogo Regency is in a lower area, so it has 

entered the river downstream. 

 

3. Forest Coverage Index (FCI) 

Forest coverage or vegetation is the appearance of the physical material of the earth's surface. 

Accurate information is one of the determining factors in improving the performance of 

ecosystem models, hydrology and atmosphere (Sampurno and Thoriq 2016). This type of 

cover, changes in what happens, where it occurs, and how much change occurs between 

certain intervals can be identified and analyzed (Mengistu and Salami 2007, Prayogo 2007, 

Nugroho and Prayogo 2008, Uzoukwu 2010). 
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The biggest score of FCI was shown by Malang Regency, amounting to 53.7 with forest 

coverage area of 1082.3 km2 to an area of 3534.86 km2. This differed significantly from 

other districts which showed that forest coverage was related to the Schmidt-Fergusson 

climate, where climate area D had greater forest coverage than climate area E. The Schmidt-

Fergusson climate classification system used a comparison score (Q) between averages the 

number of dry months (Md) and the average number of wet months (Mw) in one year 

(Tjasyono and Bayong 2006). Dry months occur if in one month the amount of rainfall is 

less than 60 mm, while the wet month occurs if in one month it has more than 100 mm of 

rainfall. This was because tropical forests cool the climate through evaporative cooling and 

CO2 absorption (Sanderson et al. 2012). 

 

4. Biodiversity Index (BI) 

Biodiversity index were shown by the many types of flora and fauna species from each 

region. The calculation of BI uses the Shannon-Wiener Index which identified 

heterogeneities of species. BI in the Shannon-Wiener Index was stated through H' where the 

higher the H index score, the higher the species diversity, ecosystem productivity, pressure 

on ecosystems and ecosystem stability (Ismani et al. 2015). In this study, the index 

calculation in Malang Regency with 54 species showed a greater H' score compared to 

Sleman Regency, whereas there were 109 species in Sleman Regency, this was due to the 

numerator score in the Shannon-Wiener index comparison in Malang Regency which tended 

to be bigger. Scores in the other three districts used an average of national BI because there 

were no data on biodiversity included. 

 

5. Public Health Index (PHI) 

The public health index consists of four parameters, which are morbidity, mortality, life 

expectancy, and nutritional status. The morbidity rate showed the number of cases that exist 

and could be handled in the area with data in 2016. Furthermore, the mortality rate was 

obtained based on the infant mortality rate per 1000 live births in 2012 projected in 2016 

from each province where the district was located. Parameters of life expectancy (LE) can 

be interpreted as the average years of life that will still be lived by someone who has reached 

age x, in a given year, in the prevailing mortality situation in the community (Central Bureau 

of Statistics 2018). The last parameter used was the nutritional status of infants aged 0-59 

months with the calculation of W/A, H/A, and W/H from each province in 2016. The 
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nutritional status of Bantul, Kulonprogo, and Sleman districts used data from DI Yogyakarta 

Province, while Malang Regency and Madiun Regency used data from East Java Province. 

The results of the calculation of the 4 parameters were illustrated in the Table 8. 

 

Table 8. The calculation results of PHI parameters in 2016 

Components Malang Madiun Bantul Kulonprogo Sleman 

Morbidity 38.9 43.3 18.0 4.7 40.4 

Mortality 3.0 3.0 2.5 2.5 2.5 

Life expectancy 71 71 75 75 75 

Nutritional status (0-59 months) 79.9 79.9 82.6 82.6 82.6 

 

6. Environmental Health Index (EnHI) 

Environmental health is an aspect of public health that is related to the way of life, 

chemicals, and pressures that surround human beings that affect their health and well-being 

including others around them that play a role in determining environmental quality (Purdon 

1971). The environmental health index consists of three parameters, which are the 

percentage of access to clean water, the percentage of healthy houses, and the percentage of 

sanitation facilities. All three parameters were compared with the number of heads of 

households/households from the area used as the object of research. 

Access to clean water or quality/decent drinking water is protected drinking water, 

including tap water (taps), public taps, public hydrants, water terminals, rainwater storage, 

protected springs, and protected wells. The water does not include bottled water, water from 

mobile vendors, water sold through tanks, well water, and unprotected springs (Central 

Bureau of Statistics 2018). A healthy home is a building for shelter and rest and as a means 

of fostering a family that fosters a healthy life physically, mentally and socially, so that all 

family members can work productively (Wibisono and Huda 2014). According to the 

Ministry of Health of The Republic of Indonesia (2012), healthy houses are houses that meet 

the minimum criteria, which are access to drinking water, access to healthy latrines, floors, 

ventilation and lighting. Basic sanitation is the sanitation needed to provide a healthy 

environment that meets health requirements that focus on monitoring various environmental 

factors that affect the degree of human health (Azwar 1995). Calculation of clean water 

sanitation based on accumulation of privately owned, shared and public latrines. The results 

of the calculation of the 3 parameters were illustrated in Table 9. 
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Table 9. The calculation result of EnHI parametres in 2016 

Components Malang Madiun Bantul Kulonprogo Sleman 

Access to clean water (%) 99.8 94.9 99.3 92.3 62.1 

Healthy houses (%) 96.0 96.0 98.4 98.4 98.4 

Sanitation facilities (%) 85.6 84.9 97.4 99.9 99.6 

 

Cumulatively, the highest EnHI score was obtained by Bantul Regency and the lowest was 

in Sleman Regency because in Sleman access to clean water was only obtained for 36,6007 

households from 589171 existing households. The other population used access from bottled 

water or other sources. A condition that was different from other districts. 

 

The Relationship between REHI Score Parameters 

The relationship between the parameters of REHI score were illustrated in the graph as a 

reference between parameters expressed with the score of R2. The relationship was based on 

the grouping of green issues and the brown issues. The green issue is that all environmental 

management activities that are sourced from sustainable management of natural resources 

and the brown issues is environmental management activities related to the control of 

pollution and environmental damage (Ministry of Health and Forestry 2017). The first score 

determined is the relationship between air pollution index and water pollution index as 

shown in Figure 8. 

 

 

Figure 8. The relationship between API and WPI 
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The relationship between API and WPI scores in the five sample districts showed a negative 

correlation, where the higher the API score, the lower the WPI score with R2 by 0.3082. This 

score did not show a big number, so it could be seen that the relationship between the two 

scores was less related to each other. Another relationship is the relationship between API 

and PHI in the Figure 9. 

 

 

Figure 9. The relationship between API and PHI 

 

Figure 9 shows in the five sample districts it has a negative correlation, where the lower the 

API score, the higher the PHI score with the very small R2, which is 0.0007. This score 

showed that there was no connection between API and rural PHI. Another relationship is the 

relationship between WPI and PHI as shown in Figure 10. 

 

 

Figure 10. The relationship between WPI and PHI 

 

Figure 10 shows in the five sample districts the negative correlation was found, where the 

lower the WPI score, the higher PHI score would be, with a very small R2, which is 0.0131. 
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This score indicated that there was no connection between the WPI and PHI in rural areas. 

Another relationship is the relationship between EnHI and PHI in Figure 11. 

 

 

Figure 11. The relationship between EnHI and PHI 

 

Figure 11 shows in the five sample districts it has a positive correlation, where the higher 

the EnHI score, the higher PHI score with R2 which is 0.4553. This score indicated the 

relationship between PHI and EnHI in rural areas was low. The thing that affected the low 

relationship between parameters in the REHI calculation was the availability of data 

included in the formulation did not represent real data in the field and differences in the 

measurement/testing parameters of each area. 
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5. Conclusions 

Based on the purpose of this study, it can be concluded that: 

1. The quantitative approach to the rural ecosystem health assessment system was stated 

in REHI which was calculated with six parameters, i.e. air pollution index (API), water 

pollution index (WPI), forest coverage index (FCI), biodiversity index (BI), public 

health index (PHI), and environmental health index (EnHI) and expressed by the 

equation: 

𝑅𝐸𝐻𝐼 =  (𝐴𝑃𝐼 +  𝑊𝑃𝐼 +  𝐹𝐶𝐼 +  𝐵𝐼 +  𝑃𝐻𝐼 +  𝐸𝑛𝐻𝐼) / 6 

2. The results of the analysis of the rural ecosystems health index in Java Island stated that 

in Madiun Regency and Malang Regency with the D climate the REHI scores were 72.3 

and 68.9, in Kulonprogo, Sleman and Bantul Regencies which were the temperate 

regions of E, the REHI scores were 72.3, 70.3, and 62.1. The average score of rural 

ecosystem health based on REHI was 69.2 and exceeded the national EHI average in 

2016 of 65.73. 
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7. Appendices 
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Lampiran 1 Data parameter utama IKLH empat kota di Pulau Jawa 
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Lampiran 2 Data parameter pelengkap IKLH empat kota di Pulau Jawa 
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Lampiran 3 Contoh perhitungan indeks kesehatan lingkungan hidup (IKLH) di Kabupaten Sleman pada tahun 2016 

1. Indeks pencemaran udara 

Lokasi 

Parameter Baku mutu Indeks 

Rata-rata Indeks Nilai IPU 

SO2 NO2 CO O3 TSP SO2 NO2 CO O3 TSP SO2 NO2 CO O3 TSP 

Simpang 4 Condongcatur 19.1 21.6 9280 14.1 222 

365 150 10000 235 230 0.1 0.2 1.2 0.1 1.1 0.5 76.6 

Simpang 4 Pasar Godean 22.6 24.4 9280 18.1 215.1 

Simpang 4 Denggung 22.7 25.2 16240 16.9 205 

Depan RSUD Sleman 22.3 19.1 8120 16 155.9 

Depan Kantor Bupati 22.1 37.6 6960 15.9 224.8 

Simpang 3 Pasar Tempel 22.4 36.9 17400 18 377 

Simpang 3 UIN 16.5 24.6 10940 15.2 22.7 

Depan Ambarukmo 14.5 19.2 9280 16.9 94.9 

Simpang 3 Ringroad Maguwoharjo 29.8 25.1 4640 19 671.1 

Simpang 4 Ringroad UPN 16.7 24.1 16420 20.4 248 

Simpang 3 Pasar Pakem 17.7 25.5 8120 16.9 298.2 

Simpang 3 Pasar Prambanan 28.1 27.1 5800 21.3 369.1 

Terminal Tlogoputri 14.4 18.1 3480 14.8 167.1 

Depan Kantor Kades Girikerto 15.9 22.6 9280 16.7 199.2 

Simpang 3 Balerante 14.4 25.7 9280 14.5 168.9 

Simpang 4  Demakijo 22.8 21.4 8120 16.8 140.4 

Simpang 4 Jombol 22.1 24.9 24360 15.9 249.5 

Simpang 3 Ngasem 15 19.1 18560 16.1 129.5 

Simpang 3 Pulowatu 14.4 19.4 16240 14.9 472.7 
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Lampiran 3 Contoh perhitungan indeks kesehatan lingkungan hidup (IKLH) di Kabupaten Sleman pada tahun 2016 (lanjutan) 

Lokasi 

Parameter Baku mutu Indeks 

Rata-rata indeks IPU 

SO2 NO2 CO O3 TSP SO2 NO2 CO O3 TSP SO2 NO2 CO O3 TSP 

Jakal 16.2 18 16920 14.9 223.1 

365 150 10000 235 230 0.1 0.2 1.2 0.1 1.1 0.5 76.6 

Simpang 4 Kentungan 18.1 22.2 17120 14.4 229.1 

Simpang 3 Bronggang 17.5 23.5 13920 13.7 311.1 

Depan Kades Umbulharjo 16.3 20.4 6960 14.4 297.1 

Simpang 3 Pasar Gamping 22 20.2 18560 16 369.9 

Simpang 4 Barek 22 20.4 18560 16 297 

RSUP Dr. Sardjito 22.6 22.3 9280 18.1 369.9 

 
2. Indeks pencemaran air 

Nama sungai TSS DO COD TSS DO COD TSS DO COD TSS DO COD (Ci/Lij)R (Ci/Lij)M (Ci/Lij)R2 (Ci/Lij)M2 Pij Status Mutu Air 

Opak a 

33.00 

4.00 11.90 

50 4 3 

1.52 1.00 0.25 1.90 1.00 -1.99 0.30 1.90 0.09 3.62 1.36 ringan 

b 7.90 15.90 1.52 0.51 0.19 1.90 -0.48 -2.62 -0.40 1.90 0.16 3.62 1.37 ringan 

c 5.70 12.10 1.52 0.70 0.25 1.90 0.23 -2.03 0.03 1.90 0.00 3.62 1.35 ringan 

d 6.30 13.00 1.52 0.63 0.23 1.90 0.01 -2.18 -0.09 1.90 0.01 3.62 1.35 ringan 

e 6.30 11.20 1.52 0.63 0.27 1.90 0.01 -1.86 0.02 1.90 0.00 3.62 1.35 ringan 

f 6.60 17.10 1.52 0.61 0.18 1.90 -0.09 -2.78 -0.32 1.90 0.10 3.62 1.36 ringan 

Tepus a 

30.00 

5.90 10.00 1.67 0.40 0.30 2.11 -0.99 -1.61 -0.16 2.11 0.03 4.45 1.50 ringan 

b 5.80 14.70 1.67 0.69 0.20 2.11 0.19 -2.45 -0.05 2.11 0.00 4.45 1.49 ringan 

c 4.40 10.60 1.67 0.91 0.28 2.11 0.79 -1.74 0.39 2.11 0.15 4.45 1.52 ringan 

d 3.30 9.10 1.67 1.21 0.33 2.11 1.42 -1.41 0.71 2.11 0.50 4.45 1.57 ringan 

e 4.60 17.60 1.67 0.87 0.17 2.11 0.70 -2.84 -0.01 2.11 0.00 4.45 1.49 ringan 
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Lampiran 3 Contoh perhitungan indeks kesehatan lingkungan hidup (IKLH) di Kabupaten Sleman pada tahun 2016 (lanjutan) 

Nama sungai TSS DO COD TSS DO COD TSS DO COD TSS DO COD (Ci/Lij)R (Ci/Lij)M (Ci/Lij)R2 (Ci/Lij)M2 Pij Status Mutu Air 

Kuning a 

29.00 

7.70 12.50 

50 4 3 

1.72 0.52 0.24 2.18 -0.42 -2.10 -0.11 2.18 0.01 4.76 1.55 ringan 

b 7.70 15.40 1.72 0.52 0.19 2.18 -0.42 -2.55 -0.26 2.18 0.07 4.76 1.55 ringan 

c 5.00 11.30 1.72 0.80 0.27 2.18 0.52 -1.88 0.27 2.18 0.07 4.76 1.56 ringan 

d 4.80 11.80 1.72 0.83 0.25 2.18 0.60 -1.97 0.27 2.18 0.07 4.76 1.56 ringan 

e 4.40 12.10 1.72 0.91 0.25 2.18 0.79 -2.03 0.32 2.18 0.10 4.76 1.56 ringan 

Blotan a 

36.50 

7.70 11.40 1.37 0.52 0.26 1.68 -0.42 -1.90 -0.21 1.68 0.05 2.83 1.20 ringan 

b 7.50 20.00 1.37 0.53 0.15 1.68 -0.37 -3.12 -0.60 1.68 0.36 2.83 1.26 ringan 

c 5.30 10.60 1.37 0.75 0.28 1.68 0.39 -1.74 0.11 1.68 0.01 2.83 1.19 ringan 

d 4.80 21.70 1.37 0.83 0.14 1.68 0.60 -3.30 -0.34 1.68 0.11 2.83 1.21 ringan 

e 3.90 13.50 1.37 1.03 0.22 1.68 1.05 -2.27 0.16 1.68 0.02 2.83 1.20 ringan 

f 5.10 18.00 1.37 0.78 0.17 1.68 0.47 -2.89 -0.24 1.68 0.06 2.83 1.20 ringan 

Progo a 

48.00 

7.60 12.50 1.04 0.53 0.24 1.09 -0.39 -2.10 -0.47 1.09 0.22 1.19 0.84 memenuhi 

b 7.40 11.50 1.04 0.54 0.26 1.09 -0.34 -1.92 -0.39 1.09 0.15 1.19 0.82 memenuhi 

c 7.20 10.60 1.04 0.56 0.28 1.09 -0.28 -1.74 -0.31 1.09 0.10 1.19 0.80 memenuhi 

Kruwet a 

34.00 

7.00 10.70 1.47 0.57 0.28 1.84 -0.22 -1.76 -0.05 1.84 0.00 3.38 1.30 ringan 

b 3.90 13.90 1.47 1.03 0.22 1.84 1.05 -2.33 0.19 1.84 0.04 3.38 1.31 ringan 

c 5.50 16.40 1.47 0.73 0.18 1.84 0.31 -2.69 -0.18 1.84 0.03 3.38 1.31 ringan 

d 7.00 12.20 1.47 0.57 0.25 1.84 -0.22 -2.05 -0.14 1.84 0.02 3.38 1.30 ringan 

e 5.30 14.00 1.47 0.75 0.21 1.84 0.39 -2.35 -0.04 1.84 0.00 3.38 1.30 ringan 

Winongo a 

27.00 

7.00 23.70 1.85 0.57 0.13 2.34 -0.22 -3.49 -0.46 2.34 0.21 5.47 1.68 ringan 

b 4.40 12.40 1.85 0.91 0.24 2.34 0.79 -2.08 0.35 2.34 0.12 5.47 1.67 ringan 

c 7.00 19.50 1.85 0.57 0.15 2.34 -0.22 -3.06 -0.31 2.34 0.10 5.47 1.67 ringan 

d 6.40 18.00 1.85 0.63 0.17 2.34 -0.02 -2.89 -0.19 2.34 0.04 5.47 1.66 ringan 
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Lampiran 3 Contoh perhitungan indeks kesehatan lingkungan hidup (IKLH) di Kabupaten Sleman pada tahun 2016 (lanjutan) 

Nama sungai TSS DO COD TSS DO COD TSS DO COD TSS DO COD (Ci/Lij)R (Ci/Lij)M (Ci/Lij)R2 (Ci/Lij)M2 Pij Status Mutu Air 

e 
27.00 

6.80 19.30 

50 4 3 

1.85 0.59 0.16 2.34 -0.15 -3.04 -0.29 2.34 0.08 5.47 1.67 ringan 

f 7.20 17.20 1.85 0.56 0.17 2.34 -0.28 -2.79 -0.24 2.34 0.06 5.47 1.66 ringan 

Code a 

25.50 

7.00 14.00 1.96 0.57 0.21 2.46 -0.22 -2.35 -0.03 2.46 0.00 6.06 1.74 ringan 

b 7.40 14.20 1.96 0.54 0.21 2.46 -0.34 -2.38 -0.08 2.46 0.01 6.06 1.74 ringan 

c 7.70 15.30 1.96 0.52 0.20 2.46 -0.42 -2.54 -0.17 2.46 0.03 6.06 1.74 ringan 

d 7.70 14.70 1.96 0.52 0.20 2.46 -0.42 -2.45 -0.14 2.46 0.02 6.06 1.74 ringan 

e 6.40 15.40 1.96 0.63 0.19 2.46 -0.02 -2.55 -0.04 2.46 0.00 6.06 1.74 ringan 

f 6.80 17.40 1.96 0.59 0.17 2.46 -0.15 -2.82 -0.17 2.46 0.03 6.06 1.75 ringan 

Gadjahwong a 

23.00 

6.80 13.90 2.17 0.59 0.22 2.69 -0.15 -2.33 0.07 2.69 0.00 7.22 1.90 ringan 

b 7.40 11.10 2.17 0.54 0.27 2.69 -0.34 -1.84 0.17 2.69 0.03 7.22 1.90 ringan 

c 7.50 14.90 2.17 0.53 0.20 2.69 -0.37 -2.48 -0.05 2.69 0.00 7.22 1.90 ringan 

d 5.00 12.50 2.17 0.80 0.24 2.69 0.52 -2.10 0.37 2.69 0.14 7.22 1.92 ringan 

e 6.60 14.60 2.17 0.61 0.21 2.69 -0.09 -2.44 0.05 2.69 0.00 7.22 1.90 ringan 

f 4.80 11.90 2.17 0.83 0.25 2.69 0.60 -1.99 0.43 2.69 0.19 7.22 1.92 ringan 

Konteng a 

37.00 

4.80 20.40 1.35 0.83 0.15 1.65 0.60 -3.16 -0.30 1.65 0.09 2.74 1.19 ringan 

b 6.40 12.10 1.35 0.63 0.25 1.65 -0.02 -2.03 -0.13 1.65 0.02 2.74 1.17 ringan 

c 6.80 10.70 1.35 0.59 0.28 1.65 -0.15 -1.76 -0.09 1.65 0.01 2.74 1.17 ringan 

d 5.30 21.00 1.35 0.75 0.14 1.65 0.39 -3.23 -0.39 1.65 0.16 2.74 1.20 ringan 

e 6.60 19.40 1.35 0.61 0.15 1.65 -0.09 -3.05 -0.50 1.65 0.25 2.74 1.22 ringan 

f 6.30 22.30 1.35 0.63 0.13 1.65 0.01 -3.36 -0.56 1.65 0.32 2.74 1.24 ringan 

Bedog a 

29.00 

7.20 15.50 1.72 0.56 0.19 2.18 -0.28 -2.57 -0.22 2.18 0.05 4.76 1.55 ringan 

b 7.40 13.20 1.72 0.54 0.23 2.18 -0.34 -2.22 -0.12 2.18 0.02 4.76 1.55 ringan 

c 7.70 13.10 1.72 0.52 0.23 2.18 -0.42 -2.20 -0.15 2.18 0.02 4.76 1.55 ringan 
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Lampiran 3 Contoh perhitungan indeks kesehatan lingkungan hidup (IKLH) di Kabupaten Sleman pada tahun 2016 (lanjutan) 

Nama sungai TSS DO COD TSS DO COD TSS DO COD TSS DO COD (Ci/Lij)R (Ci/Lij)M (Ci/Lij)R2 (Ci/Lij)M2 Pij Status Mutu Air 

d 

29.00 

7.40 12.50 

50 4 3 

1.72 0.54 0.24 2.18 -0.34 -2.10 -0.08 2.18 0.01 4.76 1.54 ringan 

e 6.80 10.10 1.72 0.59 0.30 2.18 -0.15 -1.64 0.13 2.18 0.02 4.76 1.55 ringan 

f 6.40 11.20 1.72 0.63 0.27 2.18 -0.02 -1.86 0.10 2.18 0.01 4.76 1.55 ringan 

 

Perhitungan akumulasi indeks pencemaran air (IPA) di Kabupaten Sleman pada tahun 2016 

Status Jumlah Persen Koefisien Nilai 

Memenuhi 3 5% 70 3.50 

Ringan 57 95% 50 47.50 

Sedang 0 0% 30 0.00 

Berat 0 0% 10 0.00 

Jumlah 60    

IPA    51.00 

 
3. Indeks tutupan hutan 

Wilayah Luas Wilayah (km2) Luas Tutupan Hutan (km2) Hutan/Luas Wilayah Indeks Tutupan Hutan 

Kab. Sleman 574.82 28.0415 0.048783097 26.87 

 
4. Indeks keanekaragaman hayati 

Golongan Jenis Spesies Jumlah Spesies (asumsi 1) Pi Indeks Shannon 

Hewan menyusui 11 11 0.100917 -0.23145 

Burung 93 93 0.853211 -0.13545 

Reptil 1 1 0.009174 -0.04304 

Ikan 3 3 0.027523 -0.09888 
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Lampiran 3 Contoh perhitungan indeks kesehatan lingkungan hidup (IKLH) di Kabupaten Sleman pada tahun 2016 (lanjutan) 

Golongan Jenis Spesies Jumlah Spesies (asumsi 1) Pi Indeks Shannon 

Keong 0 0 0 0 

Serangga 0 0 0 0 

Tumbuh-tumbuhan 1 1 0.009174 -0.04304 

Jumlah 109 109 1 0.551858 

IKH     52.10913 

 
5. Indeks kesehatan masyarakat 

Nama penyakit Jumlah Jumlah Penduduk Perbandingan angka kesakitan Angka kematian Umur harapan hidup Status gizi 

Nasofaringitis akut 86350.0 

1079210.0 0.4 25.0 74.7 82.6 

Hipertensi primer 83412.0 

Penyakit pulpa 58504.0 

Gangguan lain pada jaringan otot 35905.0 

Dispepsia 35622.0 

Diabetes mellitus 33987.0 

Infeksi akut lain pd pernafasan atas 24880.0 

Nyeri kepala 23498.0 

Demam tidak diketahui sebabnya 33192.0 

Faringitis akut 20620.0 

 59.6 97.5 74.7 82.6 

IKM 78.6 
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Lampiran 3 Contoh perhitungan indeks kesehatan lingkungan hidup (IKLH) di Kabupaten Sleman pada tahun 2016 (lanjutan) 
6. Indeks kesehatan lingkungan 

Persentase air bersih Persentase sarana sanitasi dasar Persentase rumah sehat 

Sumur 343734 Bersama 17143  

Ledeng 20969 Sendiri 300978 98.4 

Sungai 0 Umum 0  

Hujan 1304 Tidak ada 1309  

Lainnya 223164    

Total 589171 Total 319430  

 62.12  99.59 98.42 

IKL 86.71 
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Lampiran 4 Dokumentasi penelitian 

 

 

  

Visit to TPA Talangagung, Malang Malang Regency: example view 

Malang Regency Visit to Batu Municipality 

Water sample collection Transfer station in Malang Regency 



 

45 

 

 

Lampiran 5 Foto-foto organisme makroinvertebrata benthik 

 
 

 

 

 

 

 
Tetragnatha sp. Larva Copelatus sp. Stenelmis sp. 
 

 

 

 

 

 
Larva Stenelmis sp. Larva Dineutus sp. Scirtes sp. 

 

 

 

 

 

 
Bibiocephala sp. Bezzia sp. Simulium sp. 

 

 

 

 

 

 
Gerris sp. Elophila sp. Climacia sp. 
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Lampiran 5 Foto-foto organisme makroinvertebrata benthik (lanjutan) 
 

 

 

  

 

 
Nemoura sp. Agapetus sp. Hydropsyche sp. 

 

 

 

 

 

 
Ochrotrichia sp. Oecetis sp. Phryganea sp. 

 

 

  

Pupa Hydropsychidae   

 

 




