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Summary

The high-density urban settlement, according 
to Susanti (2009),  is one condition that hap-

pens in the world’s cities, especially in Indone-
sia, when rapid urbanization causes demand for 
housing to increase near the working places and 
urban facilities. Burhanudin (2010) adds that a 
limited amount of land will cause the population 
to be concentrated in one area, which eventually 
gives rise to the high-density urban settlement.
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High-density settlement is prone to flooding due to the lack of absorption areas and the use of conventional drainage systems with 
small dimensions. This problem needs a new approach; one of the best solutions that could be offered is the Sustainable Urban 
Drainage System (SUDS). There are three types of SUDS that are suitable for high-density urban settlement, namely rain gardens, 
rainwater tanks, and permeable pavements.

Usually, this kind of settlement is packed with 
small housing in a very short, even no distance 
with one another as well as a very narrow street 
enough for only one car or even one motorcycle 
called a gang. Nurhikmah et al. (2016) state that 
some high-density urban settlement criteria con-
sist of a big population and lack of green open 
spaces as they had been turned into houses.

Furthermore, Nurhikmah et al. (2016) also stated 
that problem which often faced by the high-den-
sity urban settlement is excessive surface water 
runoff during the rainy season potentially turned 
into flooding due to the lack of infiltration areas 
and the use of conventional drainage system with 
small dimensions channel in which would be in-
adequate to accommodate surface water runoff. 
One of the sustainable solutions that could be of-
fered is the Sustainable Urban Drainage System 
(SUDS).

SUDS become important to be implemented in 
dense urban settlements to reduce the risk of 
flooding through the installation of absorption 
areas and additional channel capacity, which 
then could also help recharge groundwater sup-
plies and capture rainwater for reuse purposes.

Examples of SUDS types grouped by its function 
are (1) Infiltration such as Infiltration trench-
es, Filterstrips, Pervious Pavement/ Permeable 
Surface (2) Retention such as Rainwater Har-

The principle of SUDS, as stated in The SUDS 
Manual (2015), is a management train consist-
ing of a number of components and a sequence 
of techniques. Among the components and tech-
niques are: (1) source control that is managing 
runoff through decreasing the volume of water 
entering the drainage/river; (2) pre-treatment 
that is removing pollutants from surface water 
prior to discharge to watercourses; (3) retention 
system that delays the discharge of surface wa-
ter to watercourses by providing storage; and 
(4) infiltration that allows water to soak into the 
ground.

Sustainable Urban Drainage System (SUDS) is 
part of Nature-based Solution (NbS) with other 
similar terminology such as Green Infrastruc-
ture (GI), Low Impact Development (LID), Best 
Management Practices (BMPs), Water Sensi-

tive Urban Design (WSUD), Stormwater Control 
Measures (SCMs), and Integrated Urban Wa-
ter Management (IUWM). SUDS is defined as a 
stormwater management system based on natu-
ral processes to reduce flood and pollution risk 
through infiltration and retention at source/lo-
cally to enhance the environment. (Hoang & Fen-
ner, 2015; Jato-Espino et al., 2016; Woods-Bal-
lard et al., 2015; Rathnayke & Srishantha, 2017; 
La Rosa &  Pappalardo, 2020; Archer et al., 2020)
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A rain garden is a small garden with porous soil 
and some plants that serves as a rainwater catch-
ment area. This small garden could be imple-
mented in almost all kinds of land use, such as 
in parks, squares, road dividers, and sidewalks 
(public space), as well as in residential, commer-
cial, and public facilities (private space). Rain gar-
dens are generally constructed on the downside 
of a slope of a property with not more than 12% 
slope. The size could vary depending on the site’s 
area, starting with 9m2. The plants that tend to 
do well in rain gardens are native vegetation that 
can tolerate wet and dry conditions. Rain gar-
dens are suitable for high-density settlements 
because the size and budget could be customized 
to the area’s availability and the community’s af-
fordability, even the community can make this 
rain garden on their own. It is also easy to use and 
maintain since the runoff water will naturally in-
filtrate through the garden, and the community 
only needs to keep the plants (Nurhikmah et al., 
2016).

Figure 1. Rain Garden
Source: familyhandyman.com

Then, permeable pavement is porous surfac-
es in which water could easily pass and absorb. 
Permeable pavement consists of many types 
and patterns. It is suitable to be implemented in 
almost all kinds of land use, especially squares, 
sidewalks, and parking lots (public space) as well 
as residential, commercial, and public facilities 
(private space). Permeable pavement works best 
in flat or slightly slope areas in which the mini-
mum slope is 0,5%, and the maximum slope is 5%. 
Permeable pavements are suitable for high-den-
sity settlement since usually there are lots of 
concrete being used, so instead of concrete that 
could hardly be infiltrated by runoff water, it may 
be better if the community start to use perme-
able pavements (Nurhikmah et al., 2016).

Figure 2. Underground Rainwater Tank
Source: verdant.id

Meanwhile, a rainwater tank is a water tank to col-
lect rainwater that falls from the roof of a build-
ing. It could be implemented in all kinds of land 
use, and there are not many rules as minimum or 
maximum slope, size, and so on since it is a tank 

vesting, Flo-Well, Ponds, Wetlands and (3) Infil-
tration-Retention such as Rain Garden, Bioret-
ention, Swales, Soakaways. Some types of SUDS 
that might be suitable for high-density urban set-
tlement seen from the size, affordability and ease 
of use are rain gardens,  rainwater tanks, and per-
meable pavements.

installed under a building’s roof either above or 
below the ground. It is suitable for high-density 
urban settlements, especially because it could 
be planted below the ground (Nurhikmah et al., 
2016).

Figure 3. Permeable Pavements
Source: cityofdubuque.org
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Financially, SUDS mentioned above are very af-
fordable for the community through collective 
payment; even one of them, which is a rain garden, 
could be self-made by the community itself. For 
SUDS infrastructure to last long and sustainably, 
community cooperation would also be needed 
in the long term for operation and maintenance. 
So, it might be best to use a bottom-up approach 
to develop the SUDS project in high-density ur-
ban development. The community’s involvement 
from the very beginning to determine which 
types of SUDS are suitable for their environment 
and the exact location that could be installed 
with SUDS would eventually foster the sense of 
ownership that can better guarantee the will to 
do the operation and maintenance.
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