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Abstract— Remote Sensing is one of the most efficient 

technologies. Image processing technology gives the 

accurate processed data for Potential Fishing Zone. Among 

ESRI, ENVI, ERDAS and ArcGIS are few image processing 

techniques. ArcGIS image processing technologies is very 

helpful as compared to others. The satellite derived data 

obtained from Electronic Display Board and Wave Rider 

Buoye is processed to get Potential Fishing Zone, Sea 

Surface Temperature and Ocean Color in real time mode. So 

to overcome the traditional method of fishing and by taking 

feedback undertaken through active fishermen identified at 

the major selected fish landing centers along the coast of 

Ratnagiri ArcGIS technology is used. With a view to validate 

the advisories and to improve the image processing 

technology for PFZ location we have discussed ArcGIS to 

get good catch for betterment of fishermen's. 
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I. INTRODUCTION 

The early history of marine science is closely associated 

with history of voyaging-travelling on the ocean for a 

specific purpose.[1] Amongst the various countries, the 

fisheries forecasting system is most well organized in Japan, 

Yamanaka(1988) has discussed the utilization of satellite 

imagery in Japanese fisheries services. In India, the 

methodology for predicting potential zone for fishing (PFZ) 

was evolved at Space Application Centre, Ahmadabad. The 

work started in 1989 by studying the SST from NOAA 

AVHRR data. Channel4(10.3-11.3µm) and Channel 5(11.5-

12.5µm) data were used to drive the SST, using multi 

channel SST(MCSST)algorithm.[2] India is very rich in 

coastal and marine environment due to which the annual 

marine fisheries production is 2.94 million tons against the 

harvestable potential of 3.93million tons. India's share in the 

world fish production has increased from 3.2% to 4.2% 

during the last decade.[3] The SST images are not always 

adequate for identification of potential fishing zones and the 

ocean color sensor can give chlorophyll as an index of 

phytoplankton distribution in the ocean. The thermal and 

chlorophyll fronts can be observed from ocean color sensors 

like OCM and therefore these features are well-known 

indicators of PFZ. Integration of ocean color with SST has 

enhanced the ability to detect oceanic features in tropical 

waters which can be correlated with fish shoal which made 

possible to identify new fishing grounds. The infrared 

thermal data, scatterometer wind stress measurements and 

Coastal Zone Color Scanner in fisheries research has 

demonstrated that satellite remote sensing is an important 

application in remote application. The SEASAT 

scatterometer illuminates one swath on each side of satellite, 

whereas the ERS-1 scatterometer is only one-sided.[4] At 

present, the fishing activities are concentrated to a narrow 

belt of inshore waters up to a depth of 50m. SST data 

derived from NOAA AVHRR and Chlorophyll 

concentration are retrieved from IRS-P4 OCM for different 

target species and these features are transferred on to a 

scaled base map called an 'Integrated Potential Fishing Zone 

map'[5]. Fishes are known to congregate in temperature 

boundaries therefore surface circulation features like 

location and evolution of frontal boundaries, upwelling 

zones, current eddies etc. are important in marine fish 

habitat. The fishing community has made mental mode of 

fish arrival and there abundances and the scientific 

community make use of parameters and thus evolve 

scientific indicators of PFZ. The information of this 

parameter is derived from satellite and from in-situ 

platforms. The PFZ advisories plays a vital role in 

forecasting the spots for fishing.[6] To maintain fish stock at 

level and to conserve the fishery health, a uniform ban on 

marine fishing has been imposed by Govt. of India along 

west coast from June 10 to August 15. 

The main objective of the study is to discuss the 

advantage of remote sensing in validation of PFZ with the 

help of image processing techniques such as ESRI 

(Environment systems Research Institute), ENVI 

(Environment for Visualizing Images), ERDAS (Earth 

Resources Data Analysis System), ArcGIS (Arc 

Geographical Information System) for betterment of 

fishermen's. 

II. TECHNOLOGY FOR IDENTIFYING POTENTIAL FISHING 

ZONE 

For identifying the Potential Fishing Zone (PFZ) to avoid 

traditional method for fish catch, to avoid the tedious work 

of fishermen and to reduce the fuel consumption of boat the 

satellite remote sensing technology with help of image 

processing is adapted. The extraction of satellite data is done 

by various image processing technologies such as: ESRI, 

ENVI, ERDAS Imagine and ArcGIS. 

A. ESRI: Environment Systems Research Institute 

It is an international supplier of GIS and it's headquarter is 

in California. ESRI location analytics enables to visualize 

and analyze data in new ways. In 2014, Esri had 

approximately a 43 percent share of the GIS software 

market worldwide, more than any other vendor.[7] With 

ArcGIS extension user can analyze data in a realistic 

perspective while using advanced stastical tool to investigate 

data, reveal, analyze time based pattern and trends in new 

ways. ESRI uses the name ArcGIS to refer insuit of GIS 

software products which operate on desktop, server and 

mobile platforms. ESRI data formats are of two types: 

Vector data and Raster data. In vector data the shape file 

opens hybrid vector data format using SHP, SHX and DBF 
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files whereas raster data has binary and metadata less ASCII 

raster formats. 

B. ENVI: Environment for Visualizing Images 

ENVI uses a generalized raster data format consisting of 

simple flat binary file and a small associated ASCII (text) 

header file. Raster data are stored as binary stream of bytes 

in either Band sequential (BSQ), Band interleaved by pixel 

(BSQ) or Band interleaved by line (BIC) format. ENVI is a 

graphical user interface to provide point-and-click access to 

image processing function. It is able to import a large range 

of image files types without requiring information from 

user. By applying information derived from remote sensing 

techniques to traditional GIS workflows, user will have a 

better understanding of geographical regions and can share 

more powerful information to make better decision about 

the world. 

C. ERDAS Imagine: Earth Resources Data Analysis System 

ERDAS Imagine is a remote sensing application with raster 

graphics editor abilities designed by ERDAS for geospatial 

application. There are two basic coordinate system used in 

ERDAS imagines: File coordinate and map coordinate. File 

coordinate indicates the location of a pixel within the image 

(data file) and map coordinate indicates the location of the 

pixel in a map. In reflectance each satellite sensor detector 

land sat thematic mapper (band1) is designed to record 0.45 

to 0.52µm portion of spectrum for water body penetration 

making it useful for coastal water mapping. ERDAS 

supports 8 bit pseudo color, 15 bit Hicolor, 24 bit direct 

color and 24 bit true color displays. ERDAS is hierarchical 

object oriented architecture that utilizes both raster imagery 

and topological vector data. Image files (.img) are raster 

files and they are of two types: Continuous and Thematic. 

[8] 

D. ArcGIS: A Geographical Information System 

ArcGIS provides scalable framework for implementing GIS 

for single user, in server, over the web and in the field. In 

ArcGIS shape file is an ESRI vector data storage format for 

storing the location, shape and attribute of geographical 

features. The shape files must be less than 10 MB in size. It 

contains large features with lot of associated data and 

historically has been used in GIS desktop application such 

as ArcGIS for desktop and Arc GIS explorer desktop. 

ArcGIS online comes with a suite of base maps, high 

resolution imagery and highest rated demographic data. 

A geographic information system supports several views for 

working with geographical information, these views are: 

Geodatabase view, Geovisualization view, Geoprocessing 

view. In Geodatabase the user will specify representation of 

vector based features a.e set as point, lines and polygons. In 

Geovisualization view the user includes interactive maps, 

3D scenes, time base view. Geovisualization is based on 

appropriate map scale which helps to perform several tasks 

a.e analysis and field data collection. Geoprocessing view: It 

consists set of information transformation tools that derive 

new geographic datasets from existing data sets. It writes 

data into new derived database. These 3 views are critical 

parts of complete GIS and are used at varying levels in all 

GIS applications. A complete GIS contains generic 

information and a rich set of GIS operators to work with the 

information. [Data + Tool= New Data]. 

With the help of ArcGIS, the chlorophyll-a and 

SST will be calculated due to primary component of food 

chain is phytoplankton. Where phytoplankton grows 

depends on available sunlight and cold water because cold 

water tends to be more nutrient than warm water. When 

finding the PFZ location with help of satellite data two 

parameters are considered SST and Chlorophyll-content. 

These parameters are obtained from Wave Rider Bouye 

which is deployed in open sea water of Ratnagiri at lat. 

position 73.10ºE and lon. position 16.96ºN. The bouye is 

having range of 50Kms above sea level. The data obtained 

are then processed for getting PFZ location which is used by 

fishermen for fish catch using lat. and lon. position to get 

good catch in less time period. When discussing about 

Ratnagiri, the coastline is of 237kms having lat. position 

16.98ºN and lon. position of 73.3ºE at altitude range about 

11m.  

III. PROPOSED SYSTEM 

The following flow chart in Fig.1 is of proposed system for 

locating Potential Fishing Zone using ArcGIS. 

 
Fig. 1: Proposed System 

For calculating the sea surface temperature (SST) 

and chlorophyll-a concentration the satellite data such as 

OCM/MODIS, NOAA AVHRR/METOP along with optical 

bands of Oceansat-II (India) is used for locating pelagic fish 

concentrations [9]. The Sea Surface Temperature and Sea 

Surface Chlorophyll data is then processed in ArcGIS to 

locate the potential fishing zone which helps to catch fishes. 

With help of vector and raster data the geographical location 

of each cell is imposed by its position in the cell matrix by 

neighborhood analysis. Due to nature of data storage 

technique data analysis is usually easy to program and easy 

to perform. The inherent nature of raster map eg. One 

attribute map is ideally suited for mathematical modeling 

and quantitative analysis. 

 
Fig. 2: Fish Finding with Remote Sensing Approach 

According to Fig.2 the basic food of fish is 

Phytoplankton from which the chlorophyll is detected which 

helps to analysize ocean color. For finding Potential Fishing 

Zone with help of NOAA AVHRR (National Oceanic and 
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Atmospheric Administration Advance Very High Resolution 

Radiometer) different parameters such as SST, SSC and 

SWC are taken into consideration for which the Wave Rider 

Buoye and Electronic Digital Display Board is deployed by 

INCOIS, this acts as an high frequency transmitter to 

calculate parameters. 

 
Fig. 3: Monitoring of Thermal feature using NOAAAVHRR 

From Fig.3 Monitoring thermal feature images 

after manipulating is used for integrated potential fishing 

zone. For calculating Sea Surface Current the parameter 

required is Thermohaline circulation (vertical movement of 

ocean water due to differences in density) and High 

resolution Synthesis Aperture Radar (SAR) data is also used 

in marine environment monitoring.[10]Fishes are attracted 

to sudden change in temperature so Sea Surface 

Temperature  will be calculated with help of different 

temperatures in sea water boundries and through upwelling 

currents which usually brings nutrient-laden water towards 

the surface which helps for fish aggrigation. With help of 

Fig.4 different parameters PFZ location is calculated of 

Ratnagiri and fish catch can be incresed as shown in Fig.5. 

 
Fig. 4: PFZ map of Maharashtra 

 
Fig. 5: Fish catch in PFZ 

 
Fig. 6: Lat and Lon of Ratnagiri 

Fig.3 and Fig.6 are the integrated PFZ (SST+ 

Chlorophyll) methodology and time series location of 

Ratnagiri, Maharashtra. 

IV. CONCLUSION 

The remote sensing application with help of ArcGIS 

increases fish catch and gives the PFZ location. In general, 

the traditional method for fish catching is not important 

because of time and fuel consuming, where in Remote 

sensing technology with help of Image Processing is reliable 

and less time consuming and gives good catch in PFZ 

location. In this paper we have discuss the image processing 

techniques related to PFZ and how this technology is 

beneficial for fishermen community along the coast of 

Ratnagiri, Maharashtra. 
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