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Abstract- During rainy season, people are often experiencing the effects of flood and spatial puddles of water which disturb 
their activities and inflict both moral and financial loss. Those experiences often result in a desperate urge to be free from 
flood and spatial puddles of water. Little do they know, that by doing so, it will lead to a drought in the future, because water 
from the flood and spatial puddles will not be absorbed deeper into the ground. People will also face a rapid land subsidence 
as a result of it. Urban eco-drainage is not only functioned to drain the surface water runoff, but also to manage the surface 
water runoff in order to minimize problems caused by spatial puddles of water, flood, and drought, as well as to be useful for 
environmental sustainability. Guidelines and researches on urban drainage performance evaluation have been written and 
conducted several times, but no guideline or handbook is yet to be written on how to evaluate an urban drainage system in an 
area, in terms of whether that drainage system is suitable with concept of eco-drainage system. The early stage on this 
research is focused on building a research question, which is to determine key factors that can be used to evaluate and 
measure an urban drainage system to meet the requirements of an urban eco-drainage concept. Based on the available 
researches and handbooks on evaluation of urban drainage system, a review was conducted to get all factors and indicators 
which are allegedly able to be used to measure suitability of urban drainage system with a concept of urban eco-drainage 
system. The key factors that allegedly can describe whether an urban drainage in an area has been built in accordance with 
ecological concept, are: (1) technical management, and (2) non-technical management. Technical management consists of 
five key factors, such as (1)infiltration system, (2) drainage channel system, (3) complementary building systems, (4) storage 
system and (5) water pump system. Non-technical management consists of two key factors, such as (1) government 
participation and (2) community role. There are alsoseveral aspects that need to be considered in non-technical management, 
such as institutional, regulation, financial, socio-cultural, and environmental. 
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I. INTRODUCTION 
 
Almost every year, Indonesian people, mostly who 
live in big cities, are always experiencing the same 
problem during rainy season. Flood and spatial 
puddles of water have created more problems and 
have given them countless financial and moral loss. 
Illness which appears as a result of the natural 
disaster, has become another serious problem for 
them to handle. Dry season is no better due to many 
other problems that we have to deal with, like drought 
and water shortage. These problems need to be 
handled immediately. Another serious environmental 
problem that we face now besides global warming is 
the fact that there are many urban drainage designs 
which are no longer in accordance with their areas 
condition.  Many of the allocation of land lots have 
been changed from percolation basin area into 
impervious surface areas. It leads to an increasing 
surface water runoff level and decreases the amount 
of water infiltrated into the ground in rainy seasons, 
as well as groundwater reserves in dry seasons. Thus, 
drainage design is based on philosophy that water 
must be quickly streamed down to downstream areas 
and the public assumption of having lesser amount of 
spatial puddles of water is considered inappropriate 
with many areas’ current condition. Moreover, with 
the increasingly imbalance treatment onwater usage 
towards water availability, drainage design with 
philosophy of no puddles and in accordance with 
water conservation principle is heavily needed 

(Muttaqin, 2007). From that point of view, the writer 
thinks that sustainable drainage system is more 
suitable to implement at the moment. The basic 
concept of sustainable urban drainage system itself is 
to increase the effectiveness of the water usage, 
minimize losses, as well as to repair and conserve the 
environment (Suripin, 2004). For that purpose, 
comprehensive and integrative efforts are required in 
the entire process, both structural and nonstructural in 
nature. Besides having imbalance water treatment, 
there is also drainage water pollution caused by liquid 
and solid waste (garbage) which is heavy enough so 
that the drainage treatment must to be done in 
integrated and environmentally sound way or eco-
drain (Ministry of Public Works, 2012). 
By developing urban eco-drainage system, it is 
expected that the frequency of problems arise like 
puddles, flood, and drought can be reduced. As a first 
step, identification can be done to urban drainage 
system of an area to see whether it is in accordance 
with eco-drainage concept. If that urban drainage 
system has not been in accordance with ecological 
principles, then the next step is to develop urban 
drainage system in related area into an urban eco-
drainage system. Under current condition where 
government finances is very limited, an action can 
still be taken by making a priority scale of urban eco-
drainage development.     
In identifying an area’s drainage system, a guideline 
is needed to assess its suitability with the concept of 
urban eco-drainage system.  
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Given the fact that there are large numbers of 
indicators needed to be assessed, the need for 
comprehensive and easy-to-understand guidelines for 
assessing urban eco-drainage is essential for the 
Evaluators in order to have the same perception 
towards the criteria of assessment to reduce the 
subjectivity element in the assessment. Thus the 
development of the descriptions on the assessment of 
each influential indicator becomes a very important 
part in implementing urban eco-drainage assessment. 
Concept of urban eco-drainageis currently spreading 
into household scale, communal scale, and region 
scale (Ministry of Public Works, 2012). Due to a lack 
of detailed identification of urban eco-drainage 
concept, in terms of indicators which can illustrate 
the value of the implementation of an urban eco-
drainage system in an area, the research question that 
is proposed will be about which indicators can 
illustrate an urban eco-drainage system in an area ? 
 
II. METHODOLOGY 
 
Research method which has been done in this first 
stage is to (1) have literature reviews related to 
previous researches and guidelines on performance 
evaluation of existing urban drainage systems, as well 
as a standardize the urban eco-drainage concept in 
order to have factors that allegedly can describe an 
urban-scale drainage areas in accordance with 
ecological concept;(2) tabulate all factors 
whichallegedly can describe an urban-scale drainage 
area from viewpoints of previous researchers; and (3) 
bring up strong-allegedly key factors which can 
describe an urban-scale drainage area by finding 
outtheir frequency of usage by previous researchers. 
In the Handbook of Eco-Drainage (Ministry of Public 
Works, 2012), the implementation of eco-drainage 
can be conducted in two ways, i.e. (1) structural 
action as a solution through constructing drainage 
facilities, and (2) non-structural action as activities 
other than constructing waterworks.    
Structural actionincludes the condition and function 
of urban drainage and complementary building 
facilities, as well as the infrastructure. As for non-
structural action, it includes institutional conditions, 
management, finance, law, as well as the role of the 
people and private institution. Both of those actions 
are further divided into three schemes, such as 
prevention, response, and recovery on a communal 
houses scale, and an area/region scale. Based on the 
explanation above, the next components assessed in 
this study are (1) the technical management which 
becomes the analogy of the structural actions and (2) 
non-technical management which becomes the 
analogy of the non-structural actions.  
According to the Handbook of Urban Drainage 
System (Ministry of Public Works, 2012), urban eco-
drainage system is an urban drainage network which 
consists of main drain, secondary drain, tertiary drain, 
infiltration building, storage building, and 

complementary facilities which are all connected 
systematically. As for examples of complementary 
facilities are sewers, drop structures, siphon, street 
inlets, gutter, meeting building, pump and floodgate.  
Priority activities should be directed to manage 
surface runoff by developing its facilities to hold rain 
water (Suripin 2004). According to their functions, 
rain water retained facilities can be classified into two 
types, i.e. (1) storage type, and (2) infiltration type. 
Storage type includes retarding basin, outdoor 
regulation pond, parks, school grounds, open land, 
parking lots, land between the block of houses, and 
other open spaces. While infiltration type includes 
trenches or infiltration channels, infiltration basins, 
reservoirs, and absorption pavements. The procedures 
for planning outdoor detention basin, retention ponds 
and reservoirs are found in the Handbook of Urban 
Drainage System (Ministry of Public Works, 2012). 
The formula to calculate various infiltration buildings 
was developed by Ministry of Public Works in a 
regulation section about standardized building 
constructions (SK SNI) in 1990, and literatures by 
Sunyoto (1988), Kusnadi (2011), and Kamir R Brata 
(2008).    
Sub Directorate EPMP on Directorate of Planning 
and Programming on Water Resources (2005) had 
made a performance evaluation guideline for 
irrigation channel network with criteria on (1) how 
large is the fulfillment capacity on loading channels 
towards the plans, (2) how large is the deposition of 
sediment that can still be handled towards the 
capacity of the channel plan, and (3) how big is the 
damage that can still be tolerated towards the 
channel. These criteria can be put analogous for the 
drainage channels system, absorption or infiltration 
system, complementary building system, reservoir 
system, and pump system. Andayani and friends 
(2011) stated that selecting proper method to handle 
sediment, vegetation, and garbage is a significant 
factor in determining the quality of urban drainage 
service level. Budiartho (2008) also stated that the 
assessment criteria which can be used to assess a 
region/site recommended in DAS/DPS, are (1) 
condition of water quality variables, (2) the waste and 
waters sediment variables, (3) condition of drainage 
channel and rivers variables, (4) condition of drainage 
and infrastructure variables, and (5) variables on 
central and local government commitment and the 
role of the public as well as private.  In this research, 
those factors are included as indicators which need to 
be assessed in the evaluation of eco-drainage.  
In her research, Irma Suryanti (2013) assessed the 
performance of the city's drainage network system in 
Semarapura in Klungkung Regency based on 
indicators related to the three aspects, such as (1) 
technical indicator, (2) maintenance operation 
indicator, and (3) management indicator. Also in 
Apriliana’s research (Apriliana and colleagues, 
2015), she assessed drainage network in sub-district 
Gandekan in Jebres, Surakarta. The assessment was 
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based on the physical condition of infrastructure, and 
both institutional and community participation. 
Muttaqin (2007) researched several factors : (1) 
Community role in Regular Maintenance of Drainage 
Infrastructure, (2) community role in planning 
infiltration well (SRAH), (3) community 
understanding in sustainable eco-drainage functioned. 
Pasaribu (2007) stated that several factors as follows 
are needed : (1) Determination on Priority Scale in 
Implementation, Development, and Rehabilitation on 
Drainage Infrastructure , (2) Establish coordination 
channel among stakeholders, (3) Socialization of 
legal regulation/regional regulation, Policies, and 
community sanctions.  Syahrial (2007) stated that 
Involvement of Indigenous Institutions in 
socialization is should be take into account. 
The assessment components themselves included 
both physical and non-physical aspects, as it was 
written in the Local Government Performance 
Assessment Guidein the Public Works area (PKPD-
PU in 2008). Non-physical aspect assessed include 
regulatory/institutional indicator, development 
management, efforts done by local government 
(PEMDA), and the role of both public (PSM) and 
private sectors. Physical aspect assessed include 
indicator of physical infrastructure data, function of 
drainage system infrastructure, and infrastructure’s 
operation and maintenance condition. The assessment 
method had taken into account the weight of each 
indicator assessed and scaled according to the scale of 
assessment. Descriptions of assessment scale is 
detailed enough, but not yet to cover all aspects 
needed for conducting urban eco-drainage 
performance assessment,especially when those 
aspects are associated with the regional scaled of eco-
drainage concept which was previously proposed by 
the Directorate General of Human Settlements(Cipta 
Karya) of the Ministry of Public Works, as it is 
explained in Environmentally sound Drainage Guide 
(2012). 
In 2012, the Director General of Human Settlements 
of the Ministry of Public Works had enacted the 
guideline procedures for monitoring and evaluating of 
the urban drainage management, which are expected 
to be a main reference for stakeholders in urban 
drainage field of expertise throughout 
Indonesia.Indicators which are assessed in this 
guideline consist of channels’ physical condition, 
water puddles, legal regulations related to drainage 
infrastructures, workforces to handle the Operation & 
Maintenance program, the role of the community, and 
the commitment of the regions themselves. 
Assessment criteria has already been determined, but 
have yet to cover all aspects of urban eco-drainage 
performance assessment, especially when it is 
associated with region-scaled urban eco-drainage 
concept which was submitted by the Director General 
of Human Settlements of the Ministry of Public 
Works (2012). This assessment is still qualitative in 
nature and the existing assessment descriptions are 

not detailed enough. Moreover, there has been no 
evidence or study related to assessment objectivity. 
So it is necessary to conduct further research, that the 
assessment descriptions used are not influenced by 
Surveyors’ subjectivity. 
 

Table 1 The Key Factors / Key Indicators are Assessed in 
Urban Eco-Drainage System 
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III. RESULTS AND DISCUSSION 
 
From reviewing various previous researches and 
guidelines which have been issued by the Ministry of 
Public Works as seen in table 1, factors and indicators 
which are often discussed in those literatures are 
components that are set up as key factors and key 
indicators used in evaluating urban eco-drainage 
system.  
Those components are mainly divided into two, i.e. 
(1) technical management, and (2) non-technical 
management. Each of those components consists of 
several key factors. Key factors for technical 
management are (1)infiltration system, (2) drainage 
channel system, (3) complementary building systems, 
(4) storage system, and (5) water pump system. As 
for non-technical management, the key factors are(1) 
government participation and (2) community role. 
There are several aspects that need to be considered 
in non-technical management, such as institutional, 
legal, financial, socio-cultural, and environmental. 
Moreover, each of key factors consists of several 
indicators, as it is described in previous section.  
The result is used as questionnaire materials which is 
spread to government officials and ministries that are 
related to urban drainage management, industrial 
society, public people, professional organizations, 
non-governmental organizations, and universities in 
Indonesia. In this initial research, it is used index 
value to identify which indicators and factors are 
important to evaluate whether or not urban drainage 
in some area has been in accordance with ecological 
concept.   The research using 4 catagories with range 
24.75%, namely (1) Not Important/NI (0% - 24.75%), 
(2) Less Important/LI (24.76% - 49.50%), (3) 
Important/I (49.51% - 74.25%), (4) Very 
Important/VI (74.26% - 100%).  The result of 
research which is based on 33 respondent shows that 
all indicators and factors are important in evaluating 
whether or not urban drainage in some area has been 
in accordance with ecological concept. See table 2. 

Table 2. Index Value 
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CONCLUSION 
 
From literature review results and index value, the 
writer found that there are two key factors and seven 
key indicators which are enabled to use to evaluate 
whether urban drainage in an area has been properly 
designed and managed in accordance with 
environmental perspective. The key factors are (1) 
technical management, and (2) non-technical 
management. The key indicators are (1) infiltration 
system, (2) drainage channel system, (3) 
complementary building systems, (4) storage system, 
and (5) water pump system, (6) the role of 
government, and (7) community participation. 
To give better result, researcher will continue the 
research by spreading more questionnaires to get 
more respondent and try using another analysis 
method. 
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