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abstract, B 53wy Sea W East Nasa Ténggamm Pravings ic e loction Bf fishing achivities for mast
fEslermsn in Nusa Tenggesa, Despile 105 polenbal, e beraledge oF I Meshing groumd. g sl
corymnbisnsl ty, predctve methods for frips planning are gynilebie, mach o the fishimg groond
g ast mage based o e chicrphylla, s0a pudare femgsranse and cabeety. Tha relatod daca aq

proykied Dy MASA, Deing processed Dy he HariEe Hesednoh and OseragDon Cedder 00 Jgssplay [he
pearantad oy graund 3o 3 ok view with an accuracy kvl of § square miks. Evanrbudly, e forsac
wiap of the fishing arsa wil Bo compansd with e fsking kecations known by She fehemman, for saliiaGon
Tee= data colecto d & swvey method and e dats anabysts wsed Dot a desoriptive anefsis and the
NEET PR PSS, loFecast mans mabched &%th e obsssved fishing Mecations 8T onfy 13.6%. The
Fegiest recorded chiorophyl-a concentrabon was of 129 mg m™? {corstantly ofmerved in e et
Flon=s| and the krmest mas of 0.07 mg m?, The chikvophyil-a hes an efect on §2.2% of the catch and
LIt of the cabch is comngised of KESUwONLE oelamis.

ey Words: MODIS, sep surface temgerature, catch momposbon, Katsuwon s cefamds,

Intreduction. Indonesia ic the largest archipelagic country in the world, heving &
coestling length of 81,000 ke and & sea amee of about 3, 100,000 km® {(Kusurnastento
1996; Darona 1950: Latil et al 2018). Managing the fisheries resource requires
debarrining the fish growth patberns end bhe cabeh perod, in order to awvoid ower-
exploitation [Mugraha et al 2020a). The province of East Nusa Tengpara has a sea area of
200,000 k' with a coastline of 5,700 km® (MMAF 2016). Savu Sea has a godd potential
fior fisheries and the whole marine sector [Asagabaldan 2017). A fishing area Is an area
where fish are Casght in maximum amount and fishing gear can be operated
economically. Assessment and mapping of fishing areas are needed (Musantara et al
2014}, The Katsuwonus pelfamis is a fast swimming fish ang has the greedy character of
an opportunistic predator, with feod types ranging from small fish (Clupeidas and
Engraulidas), fquids, crustaceans and rooplankton (Tuli et al 2015). K pelamis @ A
pelagic fish living in groups, from the coastsl arems to Ehe open sea (Mainggolan 2012},
Schealing fish should be kept 88 clase bo e boat as possible so that they can be easily
caught vsing pole and line fishing reds (Sudirman B Mallawa 2002). The fishing grounds
are determined by the waters’' condition in the hakitat of a species. Water conditions are
usually deseribed by oceanagraphic paramelers (Nugraha e al 202060].

The Sea Surface Temperature (55T) of the &, pelamis fishing ground ranges from
29.75 Do 30.25°C (Zalnuddin et al 2015; Huqrﬂ et al 2020a; Fainuddin 2011).
Meanwhile. the potential area has a characteristic chiogrophylli-a concentration of arcund
.125 mg m~. This condition ts mainty seen in May, Gutsida of this range, the caich of K,
pefamis tends to decine, as it happens in April [when the 557 values in the Bone-Saa
Flores bay are the highest), Likewise, whan the chigrophyll-a concentration in the fishing
ground significantly increase and the catch tends to decreasa. This means that thera is a
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certain range of valees for the Two oceanographic factors that ane wery Sultabie for the
presence and sbundance of & pelamis. The distribution of chlerephyll-a can be a
pararmeter uted foe ideatifding the presence of fish in & water aree [HeSyim & Zainuddin
2008 ; Lawrs ot 3l 1984 ],

The Forecast Maps of Fishing Ground (FPOFL) s the result of a research conducted
by tha Instibete for Marine Ressarch and Observation (IMRO} in order to identify fishing
grounds, based oo an intarnet sarvice of information on the fishing araas' charactenstics
(Sugian 201%; Panjaitan 2014}, PPDP] have been produeced for and distributed to bhe
fishing communities of [ndonesa, since 2000 (Tambun <& al 2018; Farda & Jatisworn
2019}, PRPPI was compiled using remote sensing data which is also widely used bo debect
water conditions such as the thermal front (Cayvula & Cornillon 1992, Wikawa 2011;
Jatisworn & Mordimantn 2013) and the concentration of chloraphyll-a (Seki et al 200273
which s ane of the Indicators of water fenility and school of fish, POPPT preparation wes
carried out using SST and water ferfility data (chierophyll-2) gererated fram MODIS Aqua
level 3 daily composizes, in the Hierarehical Data Farmat (HDF) (Suniada et &l 2015).

The pradictive maps of lishing grounds that almeady exizts in Indonegia ctill heve
many weaknesces, including the spatial aspect of the points of forecasting located far
from the coast and the uncertainty of the predicked type of fish, Thus, If inappropriste
gear is selected for the fishing trip, the catch produckivity i negatively affected, e¥en in
presen@ of abundant fish populations (Kunarss et al 2019},

Chiorophyll-a is an indicator of the abundance of phytoplankton in waters, piaying
a role In the phobasynthesis process (Huot ef & 2007; Zhang & Han 2015).
Phwtaglankton contrbubes o oa large extent to determing primsins productivity in meters,
Drganic carbon productien durng photasynthesis s defined as primary productivity or
Mek Prirnary Productivity [Lee at al 20167,

Linear regressian analysit was carried oub on Ehe model of the relationship
between chiorophyll-a concentration end primary productivity. The resulks of this
aquition can b applied to the dakallibe imagery <o Ehat it can help to monitor the water
quality condibens (Nuzaprl et al 2017). This abundance of phytoplankton will result in
the creation of food chain clusters from phytoplankion to large pelagic fish schogls [Sato
ef al 2015; Behrenfald et al 2005},

Remote sensing data can show the vadables used in determining fish cetchment areas,
Certain remobe Senting imeges uted to ewtract S5T and chlasophyll-a infosmetion &re
provided by the MODIS program [(Murman 2010; Hak§fet al 2006).

Satedlite imagery is one of the applications of Ehe remobe sensing technaology. The
Maderate-resolution Imaging Spectroradiometer (MODIS) techaplogy uses sen@ll
belenging to the Earth Observing System (EQS), carried by twe satellites produced by e
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MEional Aeronautics and Space  Administration (MASA), namely Terra Bnd Agqus
ChEtp A modis.gelenasa.gov 2007).

The MOLDIS ensor a derivative af the Advanced WVery High Resalution
Radiameter (AVHRE) sensor, Sea-viewing Wide Fiald-af-View Sencor [SeaWIFS) and High
Hesolution Imaging Spectrometer [HRS) owned by EEE). which has previgusly orbited, so
it can be used to Mmeasure 23 and atmosphere:lavel paramekars {such as the sea surface
tempemturs, chiorophyll-a concantration and water vapor contentd and marine
pheromena (such a5 the ooousmence of wpwolling, thermal fromts and  others)
(hitp: ffmodis gsfonasa.gov 2007].

Material and Method

Description of the study sites. This research wes conducted on & pole and ling fishing
bost aparating in the Flares Sea, Fast Musa Tenggara. The satellie image data retrieval
was carried out ab the Southeast Research and Ocean Observation Center (SeaCORM)
Jammbrena, Bali. The material uged consisted of Sea water samples for maaturing
aceanographic elements. The methods used in data collection are litersture study,
interview, docurmentation and obzareation.

Data analysis metfod. Regression analysis is a statistical analysis that studies the
reladenship between two of mare varables. In e linear regression analysis It Is
assumed that this relationshiz Is a linear combination, the simplest case cansisting of one
independent varable [ Fangestu 20106),

Linear regression is @ statistical method used to mooel the relationship betwesn
the dependent variable (dependent, response, ¥ and one or @hre independent variables
{independent, predictar, X). If there isffly one independent variable, it i callad simple
linear regression, wherzas il there is more than one independent variable, it is called
rultiple linear regrassion. Regredcian analysic hes ot lesst three ude cases, namely for
data description, for cantrol and far pradictive purposas.

Simple regression i3 earried out in stages, namely by connecting the independent
wvariable (chlorophyll-a) with the dependent vardable (tuna cateh, using the dats
regression analysis function of Micresoft Office Excel (Murmiawan 2008} This simple
regression analysis was conducted to determine the reladonship between the dependent
variable ¥ (K. pelamis catchesy and the independent warlable X (chloroephyil-a). Tha
regression model used |s:

F=ua+h¥

Where:

A = chlorophyll-a;

¥ = pole and line catch;

a - the constant (intercept) Is the value of ¥, when ¥ = 0 which equals the value of a
where It Intarsacks the Y axis;

b = regression coefficient,

Chioraphy§l) image analysis. The fishing ground forecast can be predicted from the
parameters of sea surface temperobere and chlorephyll-a. The analysis of the disbribution
of sea surfaoe temperature and comophyll-a can wse level Lh and lewel 2 Modis images.
The Algorithm Theoretical Basi Decument Modis (ATED) 25 is used Lo determine sea
surface temperalure and the Maorel 4 Algorithm is used to determing the chlorophyll-a.
The MODIS image lewels Ib and 2 use the RMSE test calculation (Chavuela 2012).

From the two Root Mean Sguared Emmor { EMSE) tests camried oub between Ehe field
data and the Modis image data lavels 1h and lewel 2, more accurate values were obtained
from the smallest RMSE sum value, namely the Level 2 Madis iImage, with an EMSE value
of chiorophyll-a of 0000315 5o the beskt fishing ground forecast can be deberminad
through Level 3@ MODIS Images | Febriani & Sukogo 2016),
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Results and Discussion

Fiching ground. In this study we ted 5 pale Bnd line fighing Boat (Figure 2) that

Operates in Savy ses, Flores, East Nuta Tenggars.

Figure 2. Paole and line fishing boat (ariginal }.

Composition and comparison of catches with the number of seftings.

1. In Movember 2019 the ship made one tng with a catch of & pelamds of 1,020 kg.
2. In December 2019 the chip made 16 trips with & cateh of 28,220 ko. The fishing

season gensrally reaches 3 turRing point in the middie of January and in Decamber,

accarding to the graph, the catch will dacrease a5 the wind season arrives.

1. In January 2020 the catch sbtained wae of 7,900 kg. January is generally the start of

the wind seasen, o ships rarely go to sea.

4. In February 2020 the catches were dominated by K. pelamis and Thuases albacares,
According to the fishermen, February was generally the peak of the wind season, so

that the catch was not good, until tree middie or end of March.

3. Im March 2020 the catches were dominated by &. pelamis and T. albacares. but
unlike in the previous month, Corypheena Ripporus and Flagatis bipinniWals were
alsa obtainad. In March 2020 the fishermen bagan to increase the Intensity of
theair trips, but taking into account the strength of the wind and e avalability of

bait,
Tha compoasition of the catch for 5 months can be seen in Table 1.
Table §
Comparison of eateh volurmes with the pumber af sattings
Walurmes [/ Perodg fovember December Janeany Fetiruary March
Mumber of setbing (times} F 43 14 15 13
K. palamis {kg) 1,040 15, 300 2,890 6,290 480
T. albacares (kg) L 4,520 2,040 G440 4,250
. hipowrus (kal O 1870 1,870 ) 1,360
___E bipinnuiata (kg) 0 1,530 _ 1,190 0 1B70
Total (kg 1.020 28,230 7,990 L1, 730 14,550
Catch rm&gf’ setting 510 656,28 570,71 782 1,150

Cateh frequendes can alss be visualized in Figure 3.
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Figure 3. Total cateh (Movermber 2019 to March J020).

Ezzad gn the graph abowe, there (£ & decrease in the cateh volumes dufing the 4 monthe
af fishing. The lawest cabeh waa abtained in Janueey with a tatal of 7,950 ko, congisting
af: & pelamis [2 550 ko), T. albacares (2,040 kg) and others, such a5 £ bipinndala and
C. hippurus. The highest cabch weas obbained in December is 28,220 kg, dominstad by &
pelamis with 15,300 kg and T. albacares with 9,520 kg. In 2016, Kupang Regency was
the largest supptier of K. pefamis in East Nusa TenggaRa (MMAF 20181

Catch composition. Table 2 and Figure 4 show that K. pelamis 15 the maost dominant
catch that lands af Tenau port and at the fishing port around Kupang dity, East Musa
Tenggara, This is in accordance with the data from the Fishenes Service of the Province
of East Musa Tenggara, suggesting that &, pelamiz s ore of the main commodities
produced in Kupang, with 52%, followed by 7. aibacares, with 33%, C. hipours, with 7%
and E. kipiinwate, with 8%, The catch compositions {in %) can be sean in Figura 4,

Table 2
Cakch rated per setting
Name of fish Armawant (k) _Cateh percentage (%)
. palami's 32,980 52
T. albacares 21,250 33
C. hppurus 4,590 F)
£, bipinnulata 5,100 &
Total catch 63,920 100
Catch rate per settlng 73471 1.14

Percentage of Catch Compoaéthan

AATL Bipflan, 2071, Wiohame 14,
TiTL F P . D] i e, Do iy B

I5gis 4

Figure 4. Catch composition diagram.

947




Conformity between af the fishing ground and PPDPI. Fishing s carried oul an
FADS that have been installed, with the positien of the FADs stered an the GPS af each
ship. The fallowing i€ 8 map of the fghing grounds with the pasitions of the FADS . Figure
S balow chows Ehe fiching ground foe 5 months of fghing.
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Figure 6. PPOP] perod in Movember [ 1), December (3] (IMRO 2019%; January (3],
Febrsary (4), March (5) (IMRO 20207.
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1. Tn Novermber Ehe PPDPI that can be esed cormespond (o 29 o 30 Nosermnber 2009, O
this map, the potential Nishing grewnds are araund the northwest of Timor 1sland with
an ares af £50 NM.

2. In Decamber, 15 files were moued with an inkerval of 2 daye. In the PDPPI 11 o 12
Cecember 20149, the fishing areas that recommendsad are in the south of Saww Island,
nartheast of Sumba lsland and north of Rote Island, as well as many okher argas wikh
more tham 300 MM {(IMRO 2019),

3. Im January, only I file out of 7 uploaded PROFI Files issued corresponded to the time
of the fishing trip, On the 31 December to 01 January map, the potentia fishing
grounds were locabed amund the southeast of Sembe [sland, west of Savu Isiand,
with an area of more than 300 NM (MR 202075,

4, In February, as many as 10 PEDPI files were uploaded and 3 fles corrésponded to the
timez of the Fshing tdp, One of the suitable map fes was issued on the 26 o 27
Febreary recormmending fshing zones ocated north of Sermbe Kland with & ares of
300 MM. Other areas do nok seern to be potential fishing grousds [IMRO 2020).

5. In March there wera £ files makbching, 2t the tirne of Ehe fishing bfip. March chould ba
Ehe turming point af the monseon seagon that oocurs in East Nuse Tenggara, bul each
region has & different time. One of the maps is the 16 o 17 March map, the aressg
that are recommended foc fishing activities are in the south of Sumba [sland and
nartheast of Sumba Island, with an area of more than 300 WM. There was also one
palnt with an area of 30 N located on Semau and Kupang islands { IMED 20201,

Compatibility befween the fishing ground and POPPE OF all trips with avallable
FOFFI, there were only 17 files that matched, at the time of the fishing trip. For the 4
ranths perind, 17 maps of fighing ground forecesis were uzed, wich & total aof 44 settings
{Tahle 3.

The method used by deterninge the suitability of lishing grounds with PDPPIL,
igzued by IMBO, ufed a compafison mathod bebwesn Bhe posibon af the actual fishing
area and the status of the same locakion on the forecast map, an Ehat date. From 44
sefting positions, & positions were in accerdence with the PDPPL, which corresponds to &
mateh rate of 13.6%, in terms of chilorophyll-a and ssa serface temperature, When the
daily PDFFI images from e NASA website are not available, the fishing trips cannot be
used as a reference in determining their suitability, With a match rate of 13.6%, L can be
said that fishermen using FADs have sufficient accuracy in determining fishing grounds.

Table 3
Compgatibifity of the fishing ground with tha FROP]
_ Pasition Ciilloromhl/-a ;
fin  Sefting | atitide Longitude (rrig i} Irefarmation
. 1 10° 12 27" 5 121" 40' 16" E D.41 Inappropriate
3 107 0% 43% g 1217 37 40" E .31 Inappropriate
1 08" 55 38" 5 1229 25' 03" E 0.3 &ppropriate
2 2 10° 42 09" 5 121" 50° 28" E 0.27 Inpppropriate
3 10" 26 28" 5 122" 47" 58" E n.z27 Appropriate
3 1 a9’ 32 117 5 123° 20' 42° E 0.24 Inappropriake
2 a5t 45 37° 5 1237 13 20° E 0.z2 Inappropriabe
1 107 04 18" 5 1220 32' 21' E 0.27 Apprapriate
4 2 10° 28 31" 5 122" 41' 18" E 0.3l Inappropriate
3 0% 12 31° 5 122° 05 10° E 0.33 Appropriate
5 1 107 40 10 5 1220 15 A0 E 0.29 Inappropriate
3 0487 40 313* 5 1220 65 15" E .34 Inappropriate
1 09" 31" 40" 5 123° 05' 09" E .21 Inappropriata
[ s 049% 05 45" g 1237 00" 41" E .25 Inappropriata
3 08° 47 16" 5 122968 34" E 0.13 Inappropriate
7 1 05" 400 0A" 5 123" 22" 31" E 0.2% Inappropriate
s %" 50 260 5 22" 53 1™ E 0.30 Ineppropriate
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. Pagition Chiiaremhidl-a ;
Mo Eelting ~Latitude Longitude (g ) WMH
1 10" 38 15° 5 121" 40' 30" E D.41 Inappropriate
8 2 107 42 08" 5 121" 50' 28° E 0.38 Inapprapriate
3 10° 49 25" 5 121" 01" 51" E . Inappropriate
1 et 32 11" 5 123" 20' 42* E 0.28 Inappropriate
9 2 0% 45 37° 5 123 13 20° E 0.24 Inappropriate
3 00° 54 265 123" 01'51°E . Inappropriate
1 1021 15°5 122" 3507 E 0.45 Inappropriate
i0 2 107 10 35" 5 12208 3™ E . Inappropriata
3 10t 03 a7" s 1220 45" 10" E 0.54 Appropriate
- 1 09 407 36" 5 122" 05' 15" E 0.8 Inappropriate
2 st 50 17 5 121" 35" 20" E 1.1 Inappropriate
& 1 09" 30 14 5 122" 50' 33° E . Inappropriates
2 ag’ 21' 52" 5 123° 00" 16" E . Inappropriate
1 10° 407 167 5 1237 41 40° £ . Inappropriate
13 2 10° 39 13" 5 123" 45 36* E . Inappropriate
3 10° 40 41° 5 123740 22" E . Inappropriate
1 09° 506 20§ 122°10' 31°E . Inappropriate
14 2 09 18 50" 5 122" 48" 15° E . Inappropriate
3 a9c 30 167 5 1237 01'51° E - Inappropriata
i5 1 10° 03 15" 8§ 22745 1" E .31 Inappropriata
2 108 0¥ 40" 5 121740 25" E : Inappropriate
1 10° 08 36" 5 12370712 E Ingppropriate
16 2 1015 53" 122"46'41°E Inappropriate
3 1oy oe"s 122" 5308 E - Ineppropriate
1 08" 29 215 122" 30 147 E 0.6 InBppropriate
17 2 e’ 5 15" 5 122" 30" 35" E 0.54 Inappropriate
3 0%’ 55 23" 5 121" 20’ 54° E 0.4% Appropriate

Concentration and distribution af chioraphyll-a. Chlarophyll-a concentrations can be
abtained by downloading data levels 1, 2 and 3 on the NASA website. Data needs a

lamger tirme span such as months and years can we level 3 image data with better

guality than others, but lewel 3 images only coentain one specfic information depending
an what s needed. In this study, the basis used is a level 3 Image which only regquires
chlorophyll-a information with a time span of months, Figure ¥ imagas and Table 4 data
comespond to level 3 chiorophyll-a concentration.
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Figure 7. Concentration al chlaraphyll-a map (www.sceancalaur, sl nass.gov].

The distribution map of chlorophyll-a concentrations (Table 4) from November to Manch
shows elevated walees arcund the west of Flores Island, Sumba Island and alsa
Larantuka, stggesting that food chain ooour in the area.

Tahle 4
Concentratien ang distribution of chlorpphyll-a
Period November Beocember Jenupery February March
Concentrabion
of Chiore B
a (g m™)
a. Lowest o.ay 008 o.08 .08 0.08
b. Highest 1.29 L.14 1.15 1.1% 1.17
Average valus
img m} 0.2 0.3 (1 0.2 0.2
Morth of Kupang
. . Kupang city, Sabu  Hupang city, ;
OBUEON  Gity, Sabu  Westof  Island, Rote Rote lsland, Pand Gt
Islend, and Flores Island, and and west of Fi
wisst of west of Flores
Flores Flores
mmﬂmlt‘v Approprigte  Inappropriate  Appropriste  Appropriate Inappropriate
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Conclusions. Bassd on the results of the sty £ can be concluded: simueltansousy,
chiorephyli-& had an effect of @ 2% on che catch. The highest concentration of
chlerephyll-a récorded was 1.29 mg m' and the lowest wes 0.07 mg ™7 cthe fshing
ares used by ficherrmen hags a leval of confarmity with the farecact map for Mehing areas
of 13,6%, Kot all fishing trips can be usad as a reference in determining the suitability of
Fishing grounds with PRPPL, because naot evary day PPDPL can e uplkaded becausa it 5
limitad by tha availability of images obtained frem the MNASA wabsite,
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