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Abstract—This paper will discuss about mapping the dispersioColonial Government in 1817. After Indonesia’s ipdadence,

pattern of the dredging material at Jakarta’'s pb8unda Kelapa. The
mapping is based on the TSS (Total Suspended 8aojutiethod for

fine sand particles and combined with the velooftthe sea current to
determine the extent of the dredged material dépakich is found at

1000 mg/l. With settling velocity of 1 mm/s, thexiraum extent from

the simulation is 4 kilometers offshore from thergupoint covered in
4 hours during high current, and about 1 kilomdtem the dump

point towards the shore during low current. Takini@ account the
direction of the current, the optimum window foedging the port and
dumping at the selected location is in Novembehgaar.

the channel is extended to 3250m to provide benttv® sail
boats arranged irsusun sirih (diagonally stacked) pattern.
Originally serves as major port for fishing shipading the fish
catch from Java Sea and became known as Pelabutsan P
Ikan (fish market port), currently with the increasactivity of
inter insular people and goods transportation, Jakarta
Governor’s Decree stated that Port of Sunda Kefapkonger
handles large scale fishery activities, but localal scale
fishing from Jakarta Bay is still allowed. Due toetlarge

Keywords—Dredging material, dispersion pattern, baytumber of Indonesian traditional boats at Pasam, lkawood

current, image processing, mapping, total suspeadedion

I. INTRODUCTION

and timber facility is also located there to handieding and
unloading of wood timber to and from Indonesia grelago.
With the development of the modern Tanjung Prio&®et for
handling cargo nearby, Sunda Kelapa focuses onistaur

I NDONESIA as a maritime country is very dependent on seggnsportation between Jakarta City &epulauan Seribisles

lanes of transportation for the growth if its ecomyo Ports
became the focus point in water transportation agtw
between major cities, but most are located on ar rieer delta
which is very prone to sedimentation. To prevedtrsentation
build up that can cause problem on ship traffi@amd around
the ports, periodical dredgdredging operation isedaled to
keep the depth at optimum condition. One of the siffiects of
dredging operation is that there are some suspemndeerial
carried away by water current around the dredgitey $hese
carried away materials will re-deposit on otheralien and in
turn could be potentially disrupting to local cotimh, like
fishing grounds, shrimp farming, and other actpsti
Therefore, this research is to map the potentiapatsion
pattern of the dredging material on areas that niaidy
affected by the dredging operation.

The Port of Sunda Kelapa is one of the seaporfakdrta
which is formerly Port of Pajajaran Kingdom on #stuary of
Ciliwung river. The port grows into Town of Jakaes known
today. The current port of Sunda Kelapa is buit &0 with a

and the port still serves traditional Indonesiamtboon inter
insular transportation with its proud and distimoritime
tradition.

Il. RESEARCHOVERVIEW

A. Hydrographic Overview

Jakarta Bay is a wide area covering from Cape Kanawo
the east, and Cape Pasir to the west. The wegtesrcantains
rocky islands that form Kepulauan Seribu whileghstern area
has no islands since the sea condition does ot &ir coral to
grow. The depth of the bay ranges between 10 to&@rs with
relatively flat seabed. Sea floor material consi$tauddy sand
from the shore up to 600 meters, while at furtbeant 600
meters the material is mostly sandy mud.

B. Current and Wind Pattern

The wind pattern over Jakarta Bay in the periodmfro
December to March is generally at 7 to 16 knotsmfro
northwest, which in West Season often forms cuninibns

800m-long channel [1] and extended to 1825m by ButGqyds with winds up to over 20 knots. Since therage depth
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of Jakarta Bay is less than 30 meters, it is caiegg as
shallow and even calm winds are sufficient to cahigh
surface wave. In December-March and May-November



The Journal of Instrumentation, Automation and Systems

periods, wave top heights ranges between 0,5 tet&rmwhile
season transition between April-May and NovembeceDaber
known as pancaroba marked by relatively calm sealition
with wave top of 0,5 meter or less[2].

Ill.  SEDIMENT DEPOSITANALYSIS METHOD

Identification of the dispersion pattern is based Total
Suspended Solution method, with the process showigure
3. The first process is to correct the pixel (radédric) value of

Figure 1 andFigure 2 shows the current pattern for Jakartdhe image so the represented value is object tafiee instead
Bay during June-November and December-May Periditts w Of Digital Number (DN) [3].

the dumping area is marked by the red circles.cBe®nt data

is by interpolating the OSCAR data and the bathyyristfrom
Gebco Global Bathymetry. The depth at the areatefést is
from 10 to 20 meters and average maximum curreotitg is
around 0,1 m/s.

Based on the monthly current pattern, it can ba sbat
from May to August, Jakarta Bay is in calm conditisith the
wind blows westward. The period around Septembédoir
is when the current switches direction toward thers during
wind transition. During November to May also markeih
calm current which is dominantly southward to theres.
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Figure 1 Jakarta Bay current flow June-November

A. TOA Reflectance Conversion
This process is to extract the raw TOA planetafigcgance
from the metadata.
ph=MQear + A, (1)

where pA' is planetary reflectanceMp is metadata
band-specific multiplicative rescaling factofy is metadata
band-specific additive rescaling factd.,is quantized and
calibrated standard product pixel values (Digitahiber).

JAKARTA BAY SEA CURRENT, DECEMBER-MAY PERIOD
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Figure 2 Jakarta Bay current flow December-M ay
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B. Sun angle-corrected TOA Reflectance will settle after carried away by the sea curremnt the
To compensate the varying amount for reflectedggndue  dumping location.
to the position of the sun above the local obsemairea, this  For the southern disposal point with local depth®n, the
process is to provide a more dependable value,hwhic settling time for the lightest suspended solid matéased in
! Py (1) yields the result of fGeconds, or 2 hours and 47 minutes.

= c05(Bsz) = sin(Bgg) (2) Therefore, the maximum predicted potential extesftshe

5z SE dispersion of dumped material with descend time teof
wherepl, 0sg and sz areTOA planetary reflectance, local sunthousand seconds yields the maximum distance o 100
elevation angle, local solar zenith andlg,(= 90° -0sg). during calm seas with current velocity of 0,1 m/s.

C. TSS (Total Suspended Solids) Algorithm

After image correction, the TSS composition is detd
through image sharpening [4]. This method is capadi
converting sun-corrected image value (reflectamaiance)
into TSS composition value.
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Figure 4 Simulated material dumping pattern
Sediment Pattern for May to August period

Figure 3 Process flow diagram

Identification of the dispersion pattern is based Total
Suspended Solution method. Based on data and iafmm
from the effect of lifted seabed mud [5], the cantcation of
suspended solids of Jakarta Bay is estimated & &@f)l for
the waters around the seaports, with settling viglo€ 1 mm/s,
the dispersion pattern of the resulting suspendédssdue to
dredging activity can be calculated as:

D(m)
vs(mm/s)

IV. DREDGEMATERIAL DISPERSIONANALYSIS \

1)

where { is the settling time for a specified depth (D) af
particle with specific descent (settling) velocifys). The
maximum possible extent of material dispersionakwated
from the following equation:

ts(s) =

Legend N

g (M) = Ve X t 2) iy A
where ¢ha is the maximum horizontal distance can be attained _Ljiﬁ e —
by a descending mud/sand particle carried by thecserent — A

(Vsd. This calculates the maximum distance a mud/ganiicle
Figure 5 Simulated material dumping pattern for November
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Figure 6 Simulated material dumping pattern
for December to March period

Figures 4 to 6 shows examples of the simulated dispersion
pattern at the proposed dumping area with maximume t
period of 4 hoursFigure 4 shows the pattern for May to
August generally westward for as long as 1 km, ingainyer
Island, a tourism locationkigure 5 for November, which
shows the pattern flows towards north-west to deapsa and
stronger currentFigure 6 shows the resulting pattern for
December to March period, which drifts back souttdva
potentially disturbing port areas and high traffanes.

V. CONCLUSION

This work presents a simulated prediction of deedg
material dumping dispersion pattern around the giesed
dumping location, and the effects it may potentiathuse on
the surrounding area. From the simulated resuk, blest
possibility to commence dredging and dumping iNavember
of each year. The next window for Sunda Kelapa gireqd
activity and the related dumping activity is in Nowber 2016.
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