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ABSTRACT 

This study was conducted to provide an information of Total Suspended Matter concentration and its monthly 
variability using dialy data of Terra/ Aqua MOD IS level 1 b with spatial resolution 250m imagery at Morotai 
Island, Northern Maluku. TSM is one of the water quality key parameter to support finding suitable area which 
is an important step for marine culture activity. 

Dialy Aqua/Terra MODIS level lb, 250m dataset was downloaded freely from Goddard Space Flight Cen­
ter, LAADS Web (http://ladsweb.nascom.nasa.gov/) and its contains information of calibrated radiance dan 
reflectance. TSM concentration derived using algorithm proposed by Trisakti et al, TSM (mg/I) = 72743 
(bl+b2)2

·3551, where bl is remote sensing reflectance band 1 and b2 is remote sensing reflectance band 2. 
Further process is daily TSM data composited to produce monthly data to define the variability. GIS applica­
tion technique based on apropriate environment condition for fish comodity are used to mapping suitable area 
concerning of TSM parameter. 

Suspended sediment concentrations derived from satellite data showed that the average range of 40-90 mg/I, 
with the highest suspended sediment concentration occurred in January and lowest in June 
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INTRODUCTION 

The potential of fisheries in the territorial waters 
of Indonesia both capture fisheries and aquaculture of 
course is very large since Indonesia archipelago is very 
extensive. At the moment the result of fishing activities 
began to be felt down, then began to be encouraged 
aquaculture activities. Determining the exact location 
of cultivation is one important factor for the success 
of aquaculture activities. Important water parameters 
that must be considered among others are topographic 
location, the physical parameters of water, chemical pa­
rameters and biological parameters. Topographic loca­
tion covers site selection based on the area protected 
from wind and big waves and the appropriate water 
depth. Physical parameters such as currents, tempera­
ture, turbidity. Biological factors such as, the number of 
organisms that grow in the region so as to reduce the 
cultivation of dissolved oxygen and also the number of 
harmful phytoplankton that can cause death, whereas 
chemical factors such as dissolved oxygen, pH, salinity. 
In addition to water parameters, other factors are influ­
ential enough to determine the location of cultivation 
is easy access to transportation (land, sea, air) to the 
place of doing the activity. 

Currently, the utilization of satellite remote sensing 
data has been reached in various fields, such as to aid 
mapping and spatial regions, to determine the density 

or extent of land cover, to estimate the location or the 
area fishing ground, to determine the distribution pat­
terns of SST, surface chlorophyll-a distribution pattern 
and so forth. From the several factors to consider in 
determining the location of such cultivation, one of the 
parameters that can be observed by using satellite re­
mote sensing data is the physical parameters of waters 
such as the sea surface temperature and turbidity. Uti­
lization of remote sensing satellite data of the satellite 
Terra I Aqua MODIS using infrared bands (bands 31 
and 32) can be used to detect sea surface temperature, 
while the band 1 ( wavelength 620-670 nm) and band 
2 (841-867 nm) can be used to detect concentration of 
total suspended matter (Miller & McKee, 2004; Kutser 
et al, 2007; Trisakti et all) which are intimately associ­
ated with water turbidity parameters. 

Analysis of the data used to determine a suitable site 
for marine aquaculture using Geographic Information 
System application has been used widely in the world 
such as for shellfish aquaculture in Baynes Sound, Can­
ada (Carswell et al, 2006), site selecton for mangrove 
oyster raft in Margarita Island, Venezuela (Buitrago et 
al, 2005 ), modeling of environmental parameters for 
marine aquaculture in Sinola State, Mexico (Aguilar­
Manjarez and Ross, 1995), site selection in the Canary 
Islands, Tenerife (Perez et al, 2002), suitable sites for 
Japanese scallops in Funka Bay, Hokkaido (Radiarta 
et al, 2008) and the site selection of marine culture in 
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the Gulf of Tomini (Utojo et al, 2007). 
The purpose of this activity is to determine the 

monthly variability TSM parameters and find a suit­
able site for marine aquaculture activities based on the 
parameters of TSM using GIS technique. 

RESEARCH METHODOLOGY 

The study was conducted in the territorial waters of 
Morotai Island District 128.1° - 128.79° E and 1.84° 

- 2.72° N (Figure 1), because the island of Morotai
will be developed into regional Minapolitan region in
east Indonesia, and of course to support this policy 
required the study of regional suitable for marine aqua­
culture.

Figure 1. Research Sites on Morotai Island County 

Flowchart of this study is shown in figure 2 below: 
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Figure 2. Research Flowchart of this study 

Satellite data used to calculate the suspended sedi­
ment concentration is the daily satellite data Terra / 
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Aqua MODIS band 1 and band 2 with a spatial resolu­
tion of 250 meters. Such data can be obtained free of 
charge via the website's Goddard Space Flight Center 
with http://ladsweb.nascom.nasa.gov/ data/ address. 

The distribution of suspended sediment concen­
trations obtained by using the algorithm generated by 
Trisakti et al. TSM (mg / 1) = 72743 (bl + b2)2 ·3551, 

where b 1 is remote sensing reflectance band 1 and 
b2 is remote sensing reflectance band 2. Daily data 
are then combined to produce monthly distribution 
of suspended sediment, so that known monthly vari­
ability associated with seasonal changes that occur in 
the study area. Determining the location of marine 
aquaculture in the area of Morotai Island District ob­
tained by making use of satellite remote sensing data, 
namely to know the surface temperature (SST) and 
the concentration of suspended load (TSM) and uti­
lize water depth data (bathymetry). Perez et al. ( 2002) 
states that the temperature and the suspended solid 
content is an important factor to determine a suitable 
site for aquaculture activities. 

To determine the location of the sesusai for ma­
rine aquaculture activities using spatial analysis and 
geographic information systems, it must refer to the 
criteria of environmental conditions suitable for life in 
the commodities to be cultivated. Such criteria will be 
used as a basis for assessing and weighting the results 
of spatial analysis in order to obtain the most suitable 
for aquaculture activities ( table 1 ). 

Table 1. TSM Compliance Criteria for Marine Aquaculture activi­
ties 

Parameter 
very suitable suitable less appropriate not suitable 

kriteria kriteria kriteria kriteria 
TSM 

(mg/I) 0-20 20-80 80 • 400 

Source : Sulma et al (2008), Utojo et al (2007) Modified 

RESULT AND DISCUSSION 

>400 

Data used for this study is the daily data in 2009. 
47 data used completely cloud-free or partially cloud­
free. Satellite image data already downloaded and 
then processed further to produce information on 
TSM. Monthly average concentration of suspended 
sediment distribution in the waters of Morotai Island 
District in 2009 can be seen in figure 3. 

Based on Figure 3 above, shows that the suspend­
ed sediment concentration tends to be higher in the 
western waters, when compared on the east or north, 
but the concentration is still in the range of maricul­
ture activities tolerantions. Figure 4 below shows the 
average monthly suspended sediment concentration 
based on satellite data, suspended sediment concen­
tration values ranging from below 90 mg/1 with the 
lowest occurred in June and the highest average occurs 
in January. 



Monthly Variability of Total Suspended Matter (TSM) Mapping Using Modis 25om to Support Marine Culture at Morotai Island, North Maluku [Komang /wan Suniada} 

September 2009 October 2009 November 2009 

Figure 3. Monthly Average Concentration Distribution TSM 
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Figure 4. Monthly Average Concentrations of TSM 2009 

Generally in Indonesia in December, January, Feb­
ruary is the rainy season and in July, July, August is the 

dry season (Figure 5). There are indications of high 
sediment in January and the low sediment in June 
was influenced by seasonal changes that occur. Higher 
rainfall would cause sediment to flow towards the sea . 
Similarly expressed by Budhiman et al (2004) which 
states that the effect of rainfall on the mainland will 
cause the flow of sediment through the river to the sea 
higher than when there is no rain. The high concentra­
tion of suspended sediment in the water usually caused 
by the flow of sediment from the river, or due to the 
influence of tides, currents and waves that cause the 
movement of sediment in the bottom waters 
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Dahuri (2003) states that some activities on land 
such as logging, clearing roads and the opening of ag­
ricultural land that is not accompanied by terraces can 
lead to increased content of sediment in runoff ( surface 
run-off). Sediment will enter the river and will lead to 
coastal and marine areas that may be the distance can 
be hundreds to thousands of kilometers from the head­
waters. Suspended sediment will be able to cause nega­
tive impacts on coastal and marine biota, such as biota 
that live in bottom waters (benthic), corals, seagrass 
and seaweed because it can interfere their respiratory 
system, it would also prevents penetration of sunlight 
and can interfere with the process photosynthesis. 

To determine suitability of marine aquaculture 
activities against TSM parameters, then the next pro­
cess is carried out re-classified based on predetermined 
criteria .. If the suspended sediment concentration be­
tween 0-20 mg/I means that the location is very suit­
able for marine aquaculture activities (green), if the 
suspended sediment concentration of 20-80 mg/I 
means appropriate to the location of culture (yellow 
color), if the concentration of its TSM between 80-400 
mg/I is less suitable for farming area (orange color) 
and when the suspended sediment concentration over 
400 mg/I means that the area is not suitable for marine 
aquaculture activities (red color). The result of the re­
classification of TSM parameters of every month can 
be seen in Figure 6. 

In general, based on the parameters of TSM, the ar­
eas suitable for aquaculture activities is very wide in the 
open sea area with a great distance from the mainland 
and the waters are quite deep. Bathymetry data need 
to be added as a limiting factor because of the depth 
of water is one important factor for the selection of a 
suitable site for marine aquaculture. In February and 
June are the months with the most minimum TSM 
distribution compared with other months. Months 
with a minimum TSM distribution is an appropriate 
time for marine aquaculture activities as they relate to 
water quality. This information is expected to be used 
as one consideration in selecting an appropriate time 
and also location for mariculture activities. 

CONCLUSSION 

From the previous description can be concluded 
that suspended sediment concentrations derived from 
satellite data showed that the average range of 40-90 
mg/I, with the highest suspended sediment concentra­
tion occurred in January and lowest in June. TSM distri­
bution mapping using satellite imagery data aqua I terra 
modis 250m can be used to support marine aquaculture 
activities, especially related to water quality. Monitoring 
and mapping the variability of monthly TSM can also 
be used as a reference for the appropriate tirning and 
selection of a suitable site for marine aquaculture. 
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