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ABSTRAK

Regional Ocean Modelling System atau Sistem Pemodelan Laut Regional (ROMS) telah digunakan untuk
bermacam keperluan, bermacam pemodelan kelautan. Model Biogeokimia yang dipasangkan dengan ROMS
terdiri dari tujuh pasang bagian persamaan yang berbeda-beda mencakup: nitrat, amonium, detritus kecil dan
besar, fitoplankton, zooplankton, dan karbon fitoplankton yang dinamis menjadi suatu rasio klorofil. Studi pola
penyebaran klorofil-a di Selat Lombok (-7 °N ~ -10 °S dan 114 °E ~ 117 °E) pada tahun 2006 telah dianalisis
menggunakan model Biogeokimia berdasar pada ROMS.

Hasil penelitian menunjukkan bahwa sebaran klorofil-a teramati rendah (0,20 mgChl-a/m3) di Selat Lombok
pada bulan Januari. Klorofil-a diperkirakan di bagian sebelah selatan Selat Bali dan penyebaran klorofil-a rendah
pada lapisan atas dari Selat Lombok.

Klorofil-a berlimpah (0,32 mgChl-a/m?®) teramati di bulan Agustus. Arah arus timur laut bergerak kearah
barat dan bagian selatan di daerah penelitian melalui Selat Lombok. Konsentrasi klorofil-a tertinggi diperkirakan
di sebelah utara hingga bagian barat daya Pulau Bali dan juga di bagian selatan Pulau Lombok. Selama musim
kering, angin arah tenggara berhembus dari Australia memicu terjadinya proses upwelling (temperatur rendah
dan air yang kaya nutrien di dekat permukaan) juga diperkirakan berdasarkan ROMS.

Kata kunci: model Biogeokimia, Sistem Pemodelan Laut Regional, sebaran klorofil-a, proses upwelling
ABSTRACT

Regional Ocean Modelling System (ROMS) has been intended to be a multi-purpose, multi-disciplinary
oceanic modeling tool. The Biogeochemical model have coupled to ROMS consists of a system of seven coupled
partial differential equations that include: nitrate, ammonium, small and large detritus, phytoplankton, zooplank-
ton, and a dynamic phytoplankton carbon to chlorophyll ratio. The study of distribution patterns of chlorophyll-a
in Lombok Strait (-7 °N ~ -10 °S and 114 °E ~ 117 °E) in 2006 was analyzed using the Biogeochemical model
based on ROMS.

The results show that low chlorophyll-a distributions (0.20 mgChl-a/m?) observed in Lombok Strait in
January. Chlorophyll-a estimated around the southern part of Bali Strait and low chlorophyll-a distribution in
upper layer of the Lombok Strait.

Chlorophyll-a of the booming (0.32 mgChl-a/m3) observed in August. The northeast current direction moves
to the west and southern part of research area through Lombok Strait. The highest chlorophyll-a concentration
estimated in the northern and southwestern part of Bali Island and also in the southern part of Lombok Island.
During dry monsoon, southeasterly wind blow from Australia generates upwelling process (low temperature
and nutrient-rich water near the surface) also estimated from ROMS.
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INTRODUCTION

Chlorophyll plays an important role in plants in the
photosynthesis, the mechanism by which plants ac-
quire energy. In the photosynthesis process, all plants,
including phytoplankton in the ocean, absorb CO,, so
the ocean plays an important role in adjusting the CO,
concentration in the atmosphere. Ocean biogeochemi-
cal and ecosystem processes are linked by Net Primary

Production (NPP) in the ocean’s surface layer, where
inorganic carbon is fixed by photosynthetic processes
(Behrenfeld, et al., 2005).

The vertical distribution patterns of chlorophyll
concentration depend on seasons and regions. The
chlorophyll maximum value is not always observed
near or at the sea surface, but sometimes lies deeper
than the bottom of the eupothic zone. In this case,
the ocean color sensors cannot measure the chloro-
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Figure 7 Vertical patterns of temperature distribution in Lombok
Strait (January).

vertical mixing is influenced by wind field. Winds usu-
ally blow toward the equator along the coasts of conti-
nents, and the wind pushes water offshore away from
the coast. Then, the water is replaced by cold upwelling
water that is rich in nutrients (fertilizer for phytoplank-
ton which one of them is chlorophyll).

The comparison of chl-a vertical distribution which
derived from model and insitu dataset in Lombok
Strait are devided into four differentlocations. In alllo-
cation (A1, L3, LS and LB3), chl-a distribution almost
found at the sea surface until 100 m depth (as mixing
area) with the range value is from 0.5 to 1.0 (mgChl-a/
m?3). This shows that in October and December 2006
(when the data were taken), the distribution of chl-a
in upper layer is high. The temperature in this upper
layer is from 2S5 to 28 °C. This mean that this tempera-
ture is the tolerance temperature for the chl-a to live
in Lombok Strait.

Chl-a and temperature distribution from in-situ
dataset was used to validate the model results. Figure
10 (a) and (b), 11 (a) and (b), 12 (a) and Figure 13 (a)
and (b) show correlation between model and in-situ
in each location (A1l, L3, LS, and LB3).

The correlation coeficient show that temperature
in each location show simulate patterns between the
model and in-situ dataset. The lowest correlation coef-

Figure 8 Vertical patterns of chil-a distribution in Lombok Strait
(August).

ficient observed in the chl-a comparison between the
model and in-situ in location LB3. This mean that the
environment factors such as nutrient flow from the
river or water flow from the ITF did not give much
influence to this location.

CONCLUSIONS

Low chlorophyll-a concentration observed in each
layer of the vertical distributions patterns of chloro-
phyll-a in January 2006 and high chlorophyll-a con-
centration observed in upper layer (from layer 1 to 8)
of the vertical distributions patterns of chlorophyll-a
in Lombok Strait in August 2006. During north-
west monsoon low chlorophyll-a distribution (0.21
mgChl-a/m3) observed at the sea surface in Lombok
Strait and booming of chlorophyll-a (0.32 mgChl-a/
m?) estimated at the coastal area in the northern part
of Bali to the southern part and Lombok Strait during
the southeast monsoon with the range of temperature
is from 25 to 28 °C.
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