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Abstract. The length of the Makassar Coast reaches = 35.52 km. In the northern coastal area of
Makassar City, the Tallo River Estuary and the south side of the Jeneberang River Estuary,
both estuaries can affect longshore sediment transport on the coast of Makassar City.The
purpose of this research was to determine the direction of longshore sediment transport on the
coast at the estuaries of the Jeneberang River and Tallo River caused by waves on the
Makassar Coast. The analysis carried out in this research is the analysis of wind direction, wind
speed, effective retrieval, wave forecasting, wave return analysis, breaking wave analysis and
longshore sediment transport analysis. The result of this research indicates that the longshore
sediments transport in the Tallo River Estuary is relatively heading north or away from the
coast of Makassar and longshore sediments transport in the Jeneberang River Estuary is
relatively heading north or heading to the coast of Makassar.

1. Introduction

Makassar City is one of the cities in Indonesia that has a coastline. The length of the coastal city of
Makassar reaches + 35.52 km.The coastal area of Makassar city provides productive natural resources
both as a source of food, mineral and energy mining, recreational media or tourism [1]. To the north of
the coastal area of Makassar City is the Tallo River Estuary and to the south there is the Jeneberang
River Estuary, these two estuaries can affect sediment transport along the coast of the Makassar City
coast. Triadmodjo [2] explained that there are several ways commonly used to predict sediment
transport along the coast, one of which is to use empirical equations based on the wave comﬂions of
the area being reviewed. The CERC equation [3] is one of the equation of t}‘nempirical sediment
transport along the coast. The CERC equation is used to calculate the amount of sediment transport
along the coast in conditions without structure [4].

2. Purpose of research 1
The purpose of this research was to determine the direction of sediment transport along the coast at the
estuary of the Jeneberang River and Tallo River caused by waves on the Makassar Coast.Sediment
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material near the coast will be driven by longshore current (Sorensen 2006). Thus resulting in
longshore drift. To calculate sediment transport along the coast, the following equation can be used.

K = 1.4 e(~25Ds0) (1
0, = K( - pyg )H,,Esm(z a) (2)
16 Kz(p, — p)(1 —n)

3. Research method

The method used in this research is descriptive qualitative, the results of the research and analysis are
described in a scientific paper in the form of narrative, then from the analysis that has been carried out,
a conclusion is drawn.The data used in this research are wind direction and velocity data from 2008 to
2018 as well as data on research locations sourced from ECMWF and satellite imagery (Google
Earth).Data analysis techniques used in this research is in the form of wind direction and velocity
analysis, effective fetch analysis, wave forecasting, breaking wave analysis and sediment transport
analysis.

The thinking flow of this research begins with the literature research or looking for problems that often
occur, then data collection in the form of wind direction and velocity and making a map of the
research location. After conducting data collection and data analysis, result and discussion are
obtained, then draws a conclusion accompanied by recommendations.

4. Result and discussion

In forecasting the wave used wind data sourced from ECMWF with a span of about 10 years from the
beginning of 2008 to the end of 2017. The location of wind data retrieval and examples of wind
velocity and direction data used in this research can be seen in Figure 1. and Table 1.

Figure 1. Location of wind data retrieval

Based on the results of wind data analysis, wind events at the research locations as shown in Table 1
were obtained.

Table 1. Percentage of wind events based ondirection

Direction Data  Percentage (%)
0 329 2.05
45 358 2.23
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Direction Data Percentage (%)

90 3466 21.56
135 5355 33.31
180 856 5.32
225 612 3.81
270 2381 14.81
315 2719 16.91
Jumlah 16076 100

Based on the table above, it can be seen that the highest amount of wind events in the research location
came from the southeast with a total data of 5355 data and a percentage of wind events around 33.31%
followed by east, west, northwest, south, southwest, northeast, and north . Meanwhile, wind rose at the

researchlocation can be seen in Figure 2.
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Figure 2.Wind rose in the reserach location

The map of measurement results and fetch calculations can be seen in Table 2.

Table 2. Effective fetch in the research location

No. Direction Effective Fetch (km)

1 North 179.64
2 South West 340.36
3 West 447.62
4 North West 419.05

Based on the results of the effective data analysis and fetch above. The height and period of deep sea

waves at the research location can be seen in Table 3.

Table 3. The height and period of deep oceanwaves are significant at the reserachlocation

Time ~ Wave Direction T (s) H (m)
2017-06-28 T12:00 270 29 583
2017-06-28 T18:00 270 2.84 579
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Time Wave Direction T (s) H (m)
2017-06-29 T00:00 270 277 574

Based on the results of wave data analysis, wind events were found in the research locations as shown
in Table 4.

Table 4. Percentage of wave occurrence based on direction

Direction Data  Percentage (%)

0 329 5.45
45 0 0
90 0 0
135 0 0
180 0 0
225 612 10.13
270 2381 3941
315 2719 45.01
Jumlah 6041 100

Based on the table above it can be seen that the highest number of wave occurrence data in the
research location comes from the northwest with 45.01 data and the percentage of wave occurance is
around 2719% followed by west, southwest and north. Meanwhile, there is no potential for waves
from the northeast, east, southeast and south because it is obstructed by the land area of the research

location. The wave rose at the research location can be seen in Figure 3.
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Figure 3. Wave rose in the research location

Table 5. Height and period of ocean waves with certain return times

North South
Retgm North West West West
Period

H T H T H T H T
0.40 2.01 131 458 1338 454 099 3.74
5 0.58 3.03 L.79 583 205 630 153 540
10 0.70 3.71 211 6.66 250 746 190 6.50
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Retgm North I\\j\?;}t] West %;:;}t]
Period ™yt H T H T H T
25 0.86 4.57 251 7.71 3.07 893 235 790
50 0.97 520 281 848 349 10.02 2.69 8.93
100 1.08 5.83 311 925 391 11.11 3.03 996
The determination of the height and depth of breaking waves can also be done by making

superposition graphs between wave heights that are affected by shoaling and refraction processes with
graphs of wave height affected by water depth. In this case, it is considered the height of the breaking
wave is proportional to the depth of the water, i.e. the breaking wave height is 0.78 from the depth of
the water.After analyzing the breaking waves the breaking waves at the reserach location can be seen

in Table 6.

Table 6. The height and depth of the wave rupture at the research location

Jeneberang

No Direction Tallo Es_tuary Estuary
Hb Db Hb Db
1 North 1.05 1.3 0.9 1.2
2 Northwest 33 4.3 32 4.3
3 West 3.6 4.6 -+ 5.2
4 Southwest - - 2 2.65

After analyzing the breaking waves, the ditntion of' sediment transport along the coast at the research

location using equation 1 and equation 2. The direction of sediment transport along the coast in the

research area can be seen in Table 7. and Table 8.

Table 7. Longshore sediment transport of Tallo river estuary

o Wave Cb ab Pl Qs )
Direction P Explanation
Percentage (m/d) (o) (Nm/d/m) (m’/hari)
North 5.45 04 357 41 2.45 -5.4 Toward South
Northwest 45.01 04 649 4 6.19 -111.65 Toward South
West 39.41 0.4 6.72 49 54.18 856.3 Toward North
739.3 Toward North

Table 8. Sediment transport along the coast of Jeneberang river estuary

o Wave Chb ab Pl Qs )
Direction . : Explanation
Percentage (m/d) (o) (Nm/d/m) (m?/hari)
North 5.5 04 34 620 1.5 3.2 Toward South
Northwest 450 04 6.5 17.0 234 4218 Toward South
West 394 04 7.1 280 59.5 941.0 Toward North
Southwest 10.1 04 51 730 7.2 29.1 Toward North
545.1 Toward North
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For more details, the direction of sediment transport along the coast in the Tallo River estuary and the
Jeneberang river estuary towards the Makassar coast can be seen in Figure 4.

Arah Sedimen Transport di Lokasl Penelitian Legenda
- ¥ Kota Makassar
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Figure 4. Longshore sediment transport directions in the Tallo riverestuaryand the Jeneberang
river estuary towards the Makassar coast

5. Conclusion and recommendation
Conclusion from the reserach of Analysis of Sediment Transport Tracing the Coast at the Estuaries of
Jenebsﬁng River and Tallo River Caused by Waves on the Coast of Makassar are:

a. Sediment transport along the coast in the Tallo River Estuary is relatively heading north or away
m the coast of Makassar.
b. Sediment transport along the coast in the Jeneberang River Estuary is relatively towards the
north or leads to the coast of Makassar.
For further research it is recommended to conduct numerical modeling and/or laboratory modeling as
a comparison material.
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