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Abstract: Medan Belawan, especially Sicanang Village, is a coastal area
suitable for ponds. To replace pond water, the existing water must be drained
first, so it's important to assess the land's drainage capability when selecting
pond locations. This study aims to predict drainage ability by measuring the
drainage depth (D) in pond channels at five observation stations. Using field
surveys and both primary and secondary data, the study compares the results
with criteria for aquaculture ponds. The findings show that Stations | (D = 55
cm), 11 (D =46 cm), IV (D =51 cm), and V (D = 39 cm) fall under Class 2 (D
30-60 cm), indicating they can be used for ponds since they can drain water by
gravity, though not completely dry. Station Ill (D = 26 cm), classified as Class 3
(D < 30 cm), is unsuitable for ponds due to poor drainage and is better used as
conservation land.

Suitability, Field Survey.

Introduction

Medan City has an area of approximately 265.10 km?
and is the capital of North Sumatra Province, which is
one of the provinces in Indonesia that has coastal and
marine areas. The Medan city area is divided into 21
sub-districts and 151 urban villages (1). Medan
Belawan is one of the sub-districts which is a coastal
area. Aquaculture production consists of 20,000 ha of
aquaculture ponds, 100,000 ha of marineculture,
81,372.84 ha of freshwater aquaculture, and 155,797
ha of public waters. The coastal area of North Sumatra
has a coastal length of 1300 km consisting of 545 km
of east coast, 375 km of west coast and Nias Islands,
and new islands along 350 km (2). Aquaculture
activities in coastal areas can increase the number of
jobs for the community and earn foreign exchange (3).
Land use for ponds in Medan Belawan sub-district is
concentrated in Sicanang Village (4).

Currently, there are three ways to manage ponds:
intensive, semi-intensive and traditional systems (5).
Intensive pond management is widely practiced and
has the characteristics of the pond area between
0.2-0.5 ha/plot (6). Intensive aquaculture relies on
artificial feed, which can negatively impact water
quality (7). The leftover feed accumulates at the
bottom of the pond, potentially degrading water quality

and necessitating regular water changes to maintain
its quality. To replace pond water, the existing water
must be drained first. Therefore, when selecting a pond
location, it is essential to consider the land's capacity
to discharge water. Evaluating land suitability for
aquaculture is essential for making informed decisions
about land use based on its suitability (8). This
evaluation is crucial because land varies in physical,
social, economic, and geographic properties, and not
all land is the same.

Ability of land to discharge water can be predicted
by measuring the drainage depth in the pond drainage
channel (9). This measurement can also indicate
whether the land is prone to flooding. Drainage depth
is determined by measuring the depth of water below
ground level in the soil drainage channel, from the
ground surface to the water level. The commonly
occurring drainage depth (mode) during sluice gate
operations at the nearest drainage channel is recorded.
If there is no suitable drainage channel, an earthen
channel measuring 1x1x1 m3 can be dug on the
surveyed land. After 2-3 h, the water depth from the
ground surface to the water surface in the channel is
measured (10). Therefore, research on drainage depth
is necessary to predict the land's ability to discharge
water by measuring drainage depth in the pond
drainage channel.

Aquatic Life Sciences

Page 18


https://crossmark.crossref.org/dialog/?doi=10.58920/aqlis0101253&domain=pdf&date_stamp=2024-06-28
mailto:noorsheha@fpik.unmul.ac.id
https://doi.org/10.58920/aqlis0101253
http://creativecommons.org/licenses/by/4.0/

Noorsheha, N. et al. (2024)

etflin.com/aqlis

Methodology or Experimental

Section

Materials

The tools used in this research include a GPS for taking
coordinate points, a meter for measuring drainage
depth, a shovel for digging holes, a pen for recording
data, a camera for documentation, and a clock for
recording time.

Research Method

The research method involved conducting a field
survey at the research location to collect necessary
data and measure the drainage depth, predicting the
land's ability to dispose of water in the pond drainage
channel. The data sources for this study include:
1. Primary data was collected directly by researchers
from the field. 2. Secondary data was obtained from
existing sources such as books, journals, or the
internet.

After that, those data were analyzed by comparing
with the drainability class criteria required for
aquaculture ponds. An overview of the characteristics
of land drainage was provided by the analysis results,
followed by suggestions to be applied in the hope of
increasing pond output. This study was located in the
XX neighborhood of Sicanang Village, Medan Belawan
Subdistrict, which had been divided into 5 stations.
Furthermore, it is displayed on a digital map that can
be seen in Figure 1 below.

Description of Observation Stations
There are five observation stations, namely:

Station |

The coordinates of station | were at 3°44'96" latitude
north and 98°38'68"” longitude east, with an elevation
of 10 m (near the water channel).

Station Il

The coordinates of station Il were 3°45'05” latitude
north and 98°38'68"” longitude east, with an elevation
of 7 m (at the base of the whirlpool near the river).

Station Il

The coordinates of station Il were 3°45'06” latitude
north and 98°38'57"” longitude east, with an elevation
of 16 m (near the pond).

Station IV

The coordinates of station IV were 3°45'00” latitude
north and 98°38'60” longitude east, with an elevation
of 9 m (among mangrove vegetation).

Station V

The coordinates of station V were 3°44'97" latitude
north and 98°38'57” longitude east, with an elevation
of 4 m (close to the whirlpool / water source).
Research Procedure

The procedures conducted in this study were as
follows: Five measurement locations were selected to
determine the drainage depth (D), chosen using
purposive sampling based on the surrounding
environment characteristics of the ponds. Coordinates
were recorded at these locations using GPS to note
geographical position and elevation. Subsequently,
holes measuring 1 x 1 x 1 m3 were excavated at each
location. After waiting for 1 to 2 h, the depth of water
from the ground surface to the water table was
recorded. This data collection process was repeated
uniformly across all locations.

98°3730" 98°38100"

9873830"

Study Location

Il o 0.6 Kilometers|
——————

(L

Legend:

.Study Sites

% Mangrove Forest

Dryland Farming

3°44'30"

Mixed
dryland Farming

98°37'30" 98°38'00"

98°38'30"

Source: Digitasi Bakosurtanal 2011

Figure 1. Map of the research location.
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Data Processing

Observational data obtained from field results were
compared with the standard criteria for drainability
class for pond land listed in Table 2 below:

Table 1. Land drainability classes (8).

Class | Criteria
1 D>60cm

Description

The land can discharge water by
gravity through existing drainage
channels quickly and dryly.

2 D30-60 [The land can discharge water by
cm gravity through drainage channels,
but not completely dry.

3 D <30 cm |The land cannot discharge water
through the drainage channels by

gravity and must be pumped.

In order to have a general idea of the
characteristics of the pond land’s drainage depth in the
research region. Subsequently, recommendations are
provided for enhancement in cases where some
aspects is lower of expectations, with the goal of
raising pond land output following implementation.

Result and Discussion

Measurement Results
The results obtained from measurements taken at each
station on the research site are shown in Table 3.

Table 2. Measurement results of drainage depth at
each station.

No|Station [Drainage Depth [Time

1 [Station 1|55 cm 11:18 WIB
2 |Station 246 cm 11:21 WIB
3 |Station 3|26 cm 13:53 WIB
4 |Station 4|51 cm 13:47 WIB
5 |Station 5|39 cm 13:56 WIB

The results indicate that the drainability class is 2
(D 30 - 60 cm), meaning the land can drain water by
gravity through soil channels but not completely dry
(11). For complete drainage, a perimeter ditch
(kemalir) can be constructed on the land to collect
remaining water (12). A drainability class of 3 (D < 30
cm) means the land cannot drain water by gravity
through soil channels and requires pumping.

Land classified as drainability class 3 (D < 30 cm)
should not be utilized for ponds because it is prone to
flooding during high tides and rainy season, unless
reclaimed with a polder system and equipped with a
pump house for water discharge (13). According to
Herawati (2020) in her study, tidal marshlands are
categorized into four hydrotopography types: A, B, C,
and D, with Types A and B being more saturated (14).
Hydrotopography types A and B experience flooding 4

to 5 times during each tidal period. Type A is flooded
both in the rainy and dry seasons, whereas Type B is
flooded exclusively during the rainy season (15). In
contrast, hydrotopography types C and D never
experience flooding. Therefore, lands classified as
drainability class 3 (D < 30 cm) that are not reclaimed
with a polder system or pumps should be designated
for conservation or green-belt purposes.

The quality of pond water is influenced by the
quality of its source water, which varies based on
location, hydrological conditions, and season
(16). Pond water quality is affected by natural factors
and human activities near or in the pond, not just the
source water. While the source (e.g., groundwater,
surface water) and the surrounding rock and soil
influence some characteristics, most serious problems
stem from land use and human activities near or in the
pond (17).

Conclusion

Stations I, II, 1V, and V are suitable for pond use
because they can drain water by gravity through
drainage channels, although not completely dry.
Station Il cannot be used for ponding because it
cannot drain water through drainage channels; instead,
it is better suited for conservation purposes. To enable
drainage through the drainage channel, a perimeter
ditch (kemalir) can be constructed on the land to
accommodate remaining water. If land unsuitable for
ponding is not designated for conservation,
reclamation efforts can be considered using a swamp
drainage system.
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