
PREPARATION OF THIS DOCUMENT

The FAO Inland Water Resources and Aquaculture Service (FIRI) has been active
in promoting the use of Geographic Information Systems (GIS) and remote
sensing since 1985. However, a manual to use along with GIS software for the

fisheries biologists in the field, explaining the use of GIS in inland fisheries management
in a way that is understandable to non-GIS users, had not been produced at FIRI until
now.

While preparing the present manual our research led us to conclude that the potential
for GIS to contribute to fisheries management in developing countries is quite large and
that there is a substantial demand for educational material relating to its understanding
and application. For these reasons we feel that this manual is unique, appropriate and
timely. We hope this manual will help boost the use of GIS in fisheries management and
planning, and will help foster the sustainable use of natural resources. 
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ABSTRACT

Many fishery biologists and policy makers involved in inland fisheries
management and planning are unaware of GIS technology and its potential
for fisheries planning and management. The FAO Inland Water Resources

and Aquaculture Service (FIRI) has been active for the last 19 years in promoting the
use of GIS and remote sensing in fisheries and aquaculture. Promotional activities have
been carried out through training, projects, field missions, and oral presentations and
publications. However, a manual to use along with GIS software for the fisheries
biologists in the field explaining GIS in a way that is understandable to non-GIS users
had not been produced until now. This manual was written to overcome this
knowledge-gap, it is a “do-it-yourself” manual giving a short introduction to GIS
software and its applications in fishery science.
The overall objective of this manual is to encourage fishery managers to use this tool
(GIS) to foster the sustainable use of natural resources. The manual is aimed at fisheries
biologists, aquatic resource managers and decision makers in developing countries who
have no knowledge about GIS. The manual was written for use with ESRI’s ArcView
3.x and Spatial Analyst software.
There are five main sections in the manual: 
• GIS concepts and functions and key tools provided by ArcView 3.x,
• Geographic coordinate system and map projections,
• Raster data and analysis,
• Regression analysis, and
• Application case studies.
All sections are accompanied by exercises that have been designed to illustrate key
applications of GIS in inland and marine fisheries management. Also, a custom-
designed ArcView grid regression extension is included to show the integration of GIS
with surplus production models.
At the end of the training with this manual, the reader should be able to: apply learned
principles and GIS to their own professional situation, perform analyses on their own
data, be aware of the vast possibilities that GIS can provide and be able to communicate
with GIS expert counterparts.
The manual is useful for a broad range of fishery applications. However, this manual by
no means covers all possibilities of GIS, it merely touches upon some of the most
important features for fisheries management and planning.

FAO. 2003. Geographic Information Systems in fisheries management and planning.
Technical manual, by G. de Graaf, F.J.B. Marttin, J. Aguilar-Manjarrez & J. Jenness.
FAO Fisheries Technical Paper No. 449. Rome. 162p.

Distribution:
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FAO Fisheries officers in FAO Regional and Subregional Offices

iv



CONTENTS

Preparation of this document iii
Abstract iv
List of Figures viii
List of Tables xiv
Acknowledgements xv
Abbreviations xvi

1. Introduction 1
1.1 GIS and remote sensing activities at the Inland Water Resources and

Aquaculture Service (FIRI) 2
1.1.1 Past activities at FIRI from 1985 to 1999 2
1.1.2 Current activities 2

2 Training with the manual 4
2.1 Set up of the training and the manual 4

3 What is GIS? 6

4 Starting ArcView 8
4.1 Starting ArcView and Adding a Theme 9

4.2 Opening an ArcView Project 10

4.3 What is an ArcView project 11

5 Some Tools in View 12

6 Graphical displays in the Map View 15
6.1 Changing colours of a legend 15

6.2 Changing the number of classes in a legend 15

6.3 Changing the values of the classes 16

6.4 Saving and Loading of legends 17

6.5 Selecting and applying bar or pie graphs 17

6.6 Displaying two parameters in one Theme 19
6.6.1 Riverine frame survey of Pais Pesca 21

7 Views and Themes: definitions and characteristics 22

8 Joining data with location on a map 23
8.1 Joining a table with a polygon file 24

8.2 Joining fish catch data of the districts with a polygon shape file 28

9 How to edit your Theme table and do calculations 31
9.1 Adding a field and making calculations in a table 31

10 Difference between Polygons and Points 34
10.1Difference between polygon and point shapefiles 34

v



11 Points and degrees 35
11.1The geographic coordinate system 35

11.1.1 Working with latitude - longitude 35

11.2Putting field data into a GIS 36

11.3Calculation using collected field data 39

11.4Graphical displays of points 39

12 Projection 40
12.1Map projection 40

12.2Changing projections 40
12.2.1 Different projections 41

13 Raster data 45
13.1Overlay 46

13.2How to set your defaults for the use of Spatial Analyst and change the
working directory 47
13.2.1 Settings of Spatial Analyst 47
13.2.2 Changing the working directory 47

13.3Making surface plots 48

13.4How the interpolation of the data works 48
13.4.1 The topographic map of Pais Pesca 49

13.5How to set a mask in a GIS analysis 53
13.5.1 Pais Pesca: Topography with mask set 54
13.5.2 Histogram of created grid files 57
13.5.3 Pais Pesca salinity grid and water depth grid 58

14 Calculation with grids using GIS 59
14.1Map calculations 59

14.2Reclassifying 63

14.3Querying 64
14.3.1 Shrimp farming in the coastal areas of Pais Pesca 64
14.3.2 Protection of fish stocks and the creation of protected areas in Lake

Kadim, Pais Pesca 70

15 Regression analysis 77
15.1Linear regression 77

15.2Regression with an Avenue script in ArcView 81
15.2.1 Regression analysis of Lake Kadim data using an avenue script 84

15.3Regression analysis between grids with the Grid Regression tool 85
15.3.1 Grid regression of data from the fish survey at Lake Kadim 91

16 Use of ArcViews’ help and other ways to expand your knowledge 93

17 Application case studies 94
17.1Real world exercises 94

17.1.1 World fisheries statistics 94
17.1.2 Frame survey Lake Volta, Ghana 99
17.1.3 GIS analysis of catch data of artisanal fisheries in Sinaloa, Mexico 103
17.1.4 Floodplain fisheries monitoring and GIS, an example 

from Bangladesh 108

17.2Surplus production models and GIS 122
17.2.1 Fisheries on the Pescan lobster (Cherax grafiensis) in Lake Kadim 125

vi



17.2.2 Fisheries on the European hake (Merluccius merluccius) in the
Mediterranean Sea 128

18 How to proceed with your own GIS work 133
18.1Registering and digitizing an image 133

18.1.1 Registering 134
18.1.2 On screen digitizing in ArcView 138
18.1.3 Real world exercise, Rio Uneiuxi, Brazil 143

Bibliography 145

Annex A: Pais Pesca 148

Annex B: ArcView and Microsoft Excel 150

Annex C: Kriging 155

vii



LIST OF FIGURES

Figure Number Page

3.1 Number of riverine fishers in the districts of Pais Pesca 6
4.1 Starting ArcView 8
4.2 The entry screen of ArcView 8
4.3 Starting a New Project 9
4.4 The View window 9
4.5 Add Theme via the menu bar 9
4.6 Add Theme pop up window 9
4.7 View after Adding a Theme 10
4.8 View after Checking Checkbox 10
4.9 Saving the ‘population.apr’ project file 10
4.10 How to open an ArcView project 11
4.11 What we see when we open the View screen 11
4.12 Example of project file coding 11
5.1 Theme Properties of the population density Theme 12
5.2 Selecting an area for enlarging (zooming in) 12
5.3 The result of zooming in 13
5.4 View buttons 13
5.5 Getting details from the map with ‘Identify’ 14
5.6 How to select Auto-label 14
5.7 The Auto-label window 14
6.1 The Legend Editor for changing the properties 

of the graphical display of a Theme 15
6.2 Changed colours of the population density map 15
6.3 Selecting the number of classes 16
6.4 Population density map with a higher number of classes used 16
6.5 Editing the values of the classes 16
6.6 Changing the labels of a legend 16
6.7 Changed Theme 17
6.8 Save Legend 17
6.9 Load Legend 17
6.10 The menu for changing the graphical display 18
6.11 Adding a field or parameter for graphical display 18
6.12 Histogram presentation of the population density of Pais Pesca 18
6.13 The Fill Palette 19
6.14 The Color Palette 19
6.15 Moving the District town.shp Theme on top 20
6.16 The District town.shp Theme on top 20
6.17 Double histogram of the percentage of urban 

and rural population in the different subdistricts of Pais Pesca 20
6.18 Setting the properties of a pie chart 21
6.19 Rural and urban population displayed in combination 

with the total population in each district 21
8.1 The different files making a shapefile in ArcView 23
8.2 Data table and map of the subdistricts in Nerad districts, 

both indicating the codes used to join the data with 
the location of the subdistrict 24

viii



Figure Number Page

8.3 View contents of a shapefile table 24
8.4 The Theme table of ‘Three_districts’-shapefile 

with subdistricts codes and names 25
8.5 Adding a table in the main menu of ArcView 25
8.6 The Add Table menu 25
8.7 The added table of ‘Three_districts’ with the subdistricts 

codes and data 26
8.8 Tiling your project window 26
8.9 Attribute table with the joined data 27
8.10 Selecting the Table Properties 29
8.11 Changing the Table Properties 29
8.12 Converting to a shapefile 30
9.1 How to get to the Field Calculator 32
9.2 The Field Calulator window 32
9.3 The Field Calculator window filled in 32
10.1 Two Attribute Tables 34
11.1 Marine fishing villages 36
11.2 Excel file with data of the survey of the coastal district 37
11.3 Excel sheet with converted GPS readings (DMS to DD) 37
11.4 Excel sheet converted to .dbf file 37
11.5 Importing the ‘Marine frame survey exercise.dbf’ file 38
11.6 Adding a theme with collected data from 

the marine frame survey 38
11.7 The Add Event Theme window 38
11.8 The villages with the number of boats 39
11.9 The distribution of gear 39
12.1 Distance units for the View projection 41
12.2 The distance between Tunis and Cape Town 42
12.3 The worldmap with circle faces 43
13.1 Grid files with pixels 45
13.2 Example of different grid layers 46
13.3 Opening the ArcView Extensions window 47
13.4 Activating Spatial analyst 47
13.5 Setting the working directory 47
13.6 Changing the working directory name 47
13.7 Two topo levels in the coastal area of Pais Pesca 48
13.8 Theoretical example of Interpolation 48
13.9 Histograms of elevation of Pais Pesca 49
13.10 Start surface interpolation 50
13.11 The Output Grid Specification window 50
13.12 Progress of surface interpolation 51
13.13 Interpolate Surface window 51
13.14 The generated grid for the topography of Pais Pesca 51
13.15 Topography Pais Pesca 52
13.16 Saving a legend style 53
13.17 The difference between a mask and a barrier 

during interpolation in ArcView 54
13.18 Going to Theme/Convert to Grid 54
13.19 The Convert to gridname window 54
13.20 Setting the output extent 55
13.21 Selecting the field used in the grid conversion 55
13.22 The created grid file of Pais Pesca 55
13.23 Opening the Properties of an analysis 56

ix



Figure Number Page

13.24 Selecting the mask for an analysis 56
13.25 Topographic map of Pais Pesca created with a mask set 57
13.26 Distribution of land with different elevation in Pais Pesca 57
13.27 Salinity levels in the coastal areas of Pais Pesca 58
13.28 Depth of the Bodor sea 58
14.1 Cross-section of the floodplain of Pais Pesca 59
14.2 The topographic level of the districts involved 60
14.3 Opening the map calculation menu 61
14.4 Calculating the water depth in the floodplain 61
14.5 Floodmap of Pais Pesca 62
14.6 Floodmap of Pais Pesca, reversed calculation 62
14.7 Starting the Data Source Manager 63
14.8 The Source Manager 63
14.9 Opening the reclassify window 63
14.10 Selecting two classes to reclassify 63
14.11 The new floodmap of Pais Pesca of October 64
14.12 Floodmap of June 64
14.13 Opening Map Query 65
14.14 Selecting the criteria for the query 66
14.15 Results of Querying shrimp farms and salinity 66
14.16 Querying with two grids and three criteria 67
14.17 Shrimp farming yield in the different salinity zones of Pais Pesca 67
14.18 Querying the mangrove grid with the shrimp farm grid 68
14.19 Shrimp farms in the mangrove forest of Pais Pesca 68
14.20 Shrimp ponds, mangrove and acid sulphate soils in Pais Pesca 69
14.21 Water depth of Lake Kadim 71
14.22 Secchi depth of Lake Kadim 71
14.23 Chlorophyll concentration in Lake Kadim 71
14.24 Carp larvae density in Lake Kadim 71
14.25 Clupeid larvae density in Lake Kadim 71
14.26 Adult carp density in Lake Kadim 71
14.27 Water temperatures in Lake Kadim 72
14.28 The query between water depth and adult carps 72
14.29 The results of the query between water depth and adult carps 72
14.30 The query between adult carps and water temperature 72
14.31 The results of the query between adult carps 

and water temperature 72
14.32 The query between adult carps and chlorophyll 73
14.33 The results of the query between adult carps and chlorophyll 73
14.34 The query between carp larvae and temperature 73
14.35 The results of the query between carp larvae and temperature 73
14.36 The query between carp larvae and water depth 74
14.37 The results of the query between carp larvae and water depth 74
14.38 The query between carp larvae and chlorophyll concentration 74
14.39 The result of the query between carp larvae 

and chlorophyll concentration 74
14.40 The query between carp larvae and Secchi disk depth 74
14.41 The result of the query between carp larvae and Secchi disk depth 74
14.42 The query between clupeid larvae and water depth 75
14.43 The results of the query between clupeid larvae and water depth 75
14.44 The query between clupeid larvae and water temperature 75
14.45 The result of the query between clupeid larvae 

and water temperature 75

x



Figure Number Page

15.1 The relation between the number of fishers and the number 
of gillnets in the different villages around Lake Kadim 77

15.2 Relation between the number of fishers and their annual 
catch of carps 77

15.3 The Add Trendline window 80
15.4 Checking Display equation on chart and Display 

R-squared on chart 80
15.5 The Microsoft Excel regression between the number 

of fishers and their CPUE in Lake Kadim 80
15.6 The equation to calculate R-squared 81
15.7 Opening a new script 81
15.8 Loading a script text file 82
15.9 Selection of the regression script 82
15.10 Compiling a script 82
15.11 Regression error message 82
15.12 Tiling in the script view 83
15.13 Tiled script and view window 83
15.14 Activating the data theme for regression 83
15.15 Running the script 83
15.16 Selecting the independent variable 83
15.17 Selecting the dependent variable 83
15.18 Bivariate regression results 84
15.19 The scatterplot of the calculated regression 84
15.20 Two grids with values for a regression 85
15.21 The Regression Options window 86
15.22 The regression analysis progress bar 86
15.23 The analysis progress window 87
15.24 The model and ANOVA table, and the scatterplot 

of the analysis 87
15.25 The Model and ANOVA table 88
15.26 Scatterplot between Depth and Clupeid made 

with the Grid Regression extension 89
15.27 Scatterplot between Depth and Clupeids made 

in Microsoft Excel 89
15.28 Themes added by the Grid Regression extension to View 89
15.29 The attribute table of the data used in ‘Grid Regression’ 90
15.30 Clupeid density in Lake Kadim (original measurements) 90
15.31 Water depth of Lake Kadim 90
15.32 Calculated clupeid density (Model) 90
15.33 Residual plot between the original and calculated densities 90
16.1 The result of clicking the ‘floodplain.shp’ point 

Theme with the Hotlink pointer 93
17.1 Attributes of ‘World.shp’ 94
17.2 World fisheries production 95
17.3 Attributes of ‘World.shp’ 95
17.4 Sort Descending menu 95
17.5 How to get to the Theme Properties window 96
17.6 A built query 96
17.7 View of the world without China 97
17.8 World fisheries production without China 97
17.9 Start editing attributes table of ‘World.shp’ 97
17.10 Field definition pop-up for added field 98
17.11 Attributes table of ‘World.shp’ with added Field 98

xi



Figure Number Page

17.12 The Field calculator ready to perform the calculation 98
17.13 World fisheries per capita 99
17.14 Lake Volta with stratum 7 (in red) 100
17.15 After loading the ‘N-30-05_loc.sid’ Theme 101
17.16 Sinaloa state 103
17.17 Multiple data per fisheries office 104
17.18 Linking two tables 104
17.19 How to get statistics on selected records 105
17.20 The statistics window 105
17.21 Summary Table Definition 106
17.22 Cleaning up a table 106
17.23 The Attributes of office locations 107
17.24 The data of different fish species per fisheries office 107
17.25 The CPP project in Bangladesh 109
17.26 Cross-section of a typical floodplain system in Bangladesh 110
17.27 Water level and inundated area of a floodplain system 

at three moments during the year 110
17.28 Sampling sites of the fisheries monitoring programme 

in the CPP project area 112
17.29 Seasonal variation in fishing effort and CPUE 

in the floodplain (F3) of Bangladesh 113
17.30 The principle of querying the floodmap with the landtype map 114
17.31 Pathway of determination of monthly flooded area 

per habitat in the CPP project area 115
17.32 Interpolated waterlevels for January in the CPP project 116
17.33 Calculating the waterdepth 116
17.34 Calculated water depth for January in the CPP project area 117
17.35 Landtypes in the CPP project area 117
17.36 Querying the Floodmap of January and the Landtype Theme 118
17.37 Number of pixels representing flooded F3 Land 118
17.38 The Tabulate Areas window 119
17.39 Calculated area in hectares 119
17.40 Comparison between calculated flooding and Radar application 120
17.41 Comparison of Radar images for two days in September 1998 121
17.42 Schaefer curve shrimp trawling in the Bay of Bengal 123
17.43 Yield curve shrimp trawling in the Bay of Bengal 123
17.44 Schaefer curve reef fisheries Jamaica 124
17.45 Yield of reef fisheries Jamaica 124
17.46 Regression result outcome 126
17.47 Scatterplot regression 126
17.48 Exploitation status of lake Kadim, areas in green 

under-exploited, areas in red overexploited. 127
17.49 Summary of ‘Lobster data.shp’ per fishing zone 127
17.50 The European hake (Merluccius merluccius) 128
17.51 Regression results 129
17.52 Scatterplot regression of ‘CPUE_Hake’ vs ‘Effort_Hake’ 129
17.53 Depths at the Tyrrenean coast 129
17.54 The worksheet of hake data 130
17.55 The attractor function 131
17.56 Schaefer curve hake fisheries Thyrrenean coast 131
17.57 The query for underexploited areas in the Thyrrenaen Sea 132
17.58 Over- and under-exploited areas in the Thyrrenean Sea 

according to the Corsi model 132

xii



Figure Number Page

18.1 Pais Pesca floodplain biodiversity study 134
18.2 Georeference Tiff Image extension 135
18.3 The new Georeference Tiff image extension button 135
18.4 Georeference Points window 136
18.5 Theme properties of the registered image 136
18.6 Two Themes, to check the registration process 136
18.7 The New Theme dialogue box 138
18.8 Table Of Content indicating which Theme can be edited 139
18.9 The Drawing Tool button 139
18.10 Following the outline of a waterbody 139
18.11 The completed polygon. See the eight squares around it, 

indicating it is active 139
18.12 The polygon, after changing the Legend to show only 

the outline in red 140
18.13 The polygon, after pressing the Vertex Edit tool button 140
18.14 The Attributes table of the New Theme, 

with the added field ‘WaterBodyNumber’ 141
18.15 The Attributes table with a record selected 141
18.16 Image of Rio Uneiux with georeferenced points 143
18.17 The Attributes table with a record selected 144
A.1 The Pais Pesca flag 148
A.2 Pais Pesca and her neighbours 148
A.3 Elevation map of Pais Pesca 149
A.4 Main land-uses in Pais Pesca 149
B.1 The different files making a shapefile in ArcView 150
B.2 The Open File dropdown list 151
B.3 Formatting your cells in Excel 151
B.4 Saving a spreadsheet as a .dbf file in Excel 152
B.5 The SQL Connect window 153
B.6 Selecting  the correct Excel file for the SQL connection 154
B.7 Making a table from Excel data using SQL 154
C.1 Making the Spatial Tools extension active in ArcView 155
C.2 A semi variogramme 156
C.3 Selecting the Z-value for Kriging 158
C.4 Use barrier? 158
C.5 Selecting the type of Kriging 158
C.6 Selecting the type of model to use for Kriging 158
C.7 The lag scheme 159
C.8 The Lag Interval window 159
C.9 Saving the result of the kriging as a dBase file 159
C.10 Naming the variogram 159
C.11 Coding of the variogram 160
C.12 Layout of the generated variogram 160
C.13 Start interpolation? 160
C.14 Chosing the method of interpolation 160
C.15 Chosing the type of radius 161
C.16 Entering the radius parameters 161
C.17 Creating an output grid? 161
C.18 Kriged waterdepth 161
C.19 Variance of water depth after Kriging 161
C.20 Semi variogram made with a 5 metres lag interval 162
C.21 Semi variogrammade with a 100 metres lag interval 162

xiii



LIST OF TABLES

Table Number Page

3.1 Number of riverine fishers in the districts of Pais Pesca 6
8.1 Sample data of theme table for ‘Pais_pesca_country.shp’ 24
8.2 Fisheries data Pais Pesca of 2001 28
9.1 Prawn prices per district (2001) 31
11.1 Location of villages in decimal degrees 36
11.2 Decimal degree conversion to DMS exercise 36
12.1 Types of projections 40
13.1 Areas of different elevations 58
14.1 Example of calculation of water depth in the floodplain 

of Pais Pesca 59
14.2 Salinity and number of shrimp farms 67
14.3 Area of shrimp ponds according to average yields 

in the mangrove belt of Pais Pesca 69
15.1 Data for the calculation of the regression between 

the number of fishers and the number of gillnets at Lake Kadim 78
15.2 Relation between the number of fishers and the CPUE 

of carps in Lake Kadim 79
15.3 Results of regression analysis of the raw data of Lake Kadim 84
15.4 Results of the Grid regression between the different data grids 

of Lake Kadim 91
17.1 Estimated catch of Lake Volta 1969–1977 100
17.2 Spanish, Scientific and English fish species names 107
17.3 Land classification according to the Master Planning 

Organization, Bangladesh 111
17.4 Fisheries data (1997) from F3 sampling sites 113
17.5 Fisheries data (1997) from F2 sampling sites 113
17.6 Frame for the estimation of the monthly floodplain catch 

in the CPP project 114
17.7 Estimated monthly flooded area for F3 and F2 landtypes 

in the CPP project area 119
17.8 Comparison of fisheries analysis using radar or GIS data 120
17.9 Shrimp trawling data from the Bay of Bengal 122
17.10 Jamaican reef fisheries data 124
18.1 Georeferenced points of figure 18.1 135
18.2 Coordinates of villages in figure 18.1 137

xiv



ACKNOWLEDGEMENTS

We would like to thank the Environmental Systems Research Institute (ESRI,
Inc.), for their support to this manual. We are especially grateful to Jack
Dangermond (president and founder of ESRI) and Jim Henderson (ESRI,

international technical marketing and training) for their donation of copies of free
software to support this manual. This donation will enable institutes/organizations in
developing countries to perform spatial analyses of their data using GIS. Institutes or
organizations meeting the necessary criteria1 are eligible for this software donation.
Please contact authors of this manual for details.

Special thanks are due to Geoff Meaden (Fisheries GIS Unit, Canterbury Christ
Church University College, UK), who gave valuable advice and very kindly reviewed
this manual.

Many thanks go to Tony Booth of the University of Alaska Fairbanks for his
reviewing and comments on the chapter on Kriging. In addition, many thanks go to Jim
Kapetsky who prepared the overview of past activities at FIRI.

Parts of the manual by de Graaf et al. (2000) were used for this manual, and the kind
permission of Nefisco foundation, Amsterdam and the Center for Environment and
GIS for Water Sector Planning (CEGIS), Dhaka is greatly acknowledged. The manual
by de Graaf et al. (2000) was written with funding from the Government of the
Netherlands in cooperation with CEGIS in Dhaka for use in Bangladesh.

The manual was tested in Namibia and Uganda. The test course in Namibia was
hosted by the National Marine Information and Research Centre, Swakopmund, with
support from the Norwegian Agency for Development Cooperation and the one in
Uganda was hosted by the Ugandan Fisheries Resources Research Institute and the EU-
funded Lake Victoria Fisheries Resources Project. Comments for improvements on the
manual made by the students during the courses in Namibia and Uganda are greatly
appreciated.

Claudia Riva made a final quality check on the data and exercises presented in this
manual.

For the real world exercises data and methods were made available by Paul
Eastwood, Geoff Meaden, Arturo Ruiz and Fabio Corsi.

Design and layout were by Nadia Pellicciotta.

xv

1Criteria for software donation:
The institute/organization should be:
• located in a developing country, to be determined by whether or not the country is on the world bank

list of low income and lower middle income countries (see the world bank list:
http://www.worldbank.org/data/countryclass/classgroups.htm#Low_income);

• involved in research or education in inland fisheries biology/management/planning ;
• a non-profit organization;
• recognized nationally or regionally by the government(s) involved;
• in need of support in respect with software;
• endorsed by the FAO's Regional Aquaculture/Fisheries Officer (Bangkok, Thailand; Accra, Ghana;

Santiago de Chile, Chile).



ABBREVIATIONS2

ALCOM Aquatic Resource Management for Local Communities Development
Programme

ANOVA Analysis of Variance
AWRD African Water Resource Database
BLUE Best Linear Unbiased Estimator
CEGIS Center of Environment and GIS for water sector planning, Dhaka,

Bangladesh
CPP Compartmentalization Pilot Project, Tangail, Bangladesh
CPUA Catch per unit of area
CPUE Catch per unit of effort
COPEMED Cooperation in the Mediterranean
DD Decimal degrees
DEM Digital Elevation Model
DMS Degrees Minutes Seconds
DoF Department of Fisheries
EU European Union
ESRI Environmental Systems Research Institute, Inc.
FAO Food and Agriculture Organization of the United Nations
f Fishing effort
FIDI Fishery Information, Data and Statistics Unit of the FAO Fisheries

Department
FIRI Inland Water Resources and Aquaculture Service of the FAO

Fisheries Department
FMSY Fishing effort at maximum sustainable yield
GDP Gross Domestic Product
GPS Global Positioning System
GIS Geographic Information Systems 
ha Hectare
IDAF Integrated Development of Artisanal Fisheries
IDW Inverse Distance Weighted 
MBV Monodon baculo virus
MPO Master Plan Organization
MSY Maximum Sustainable Yield
SQL Structured Query Language
UNEP United Nations Environment Programme
UNITAR United Nations Institute for Training and Research

xvi

2 For definitions of GIS terms, please see:
1. On-line dictionary of GIS terms by the Association for Geographic Information and the University of

Edinburgh Department of Geography. http://www.geo.ed.ac.uk/agidict/welcome.html
2. ESRI GIS Glossary (available in two formats):
a) On-line: http://www.esri.com/library/glossary/a_d.html
b) Publication (ESRI, 2001), available at http://www.evansvillegis.com/PDF/GIS_Dictionary.pdf


	GEOGRAPHIC INFORMATION SYSTEMS IN FISHERIES MANAGEMENT AND PLANNING Technical manual
	Preparation of this document
	Abstract
	Contents
	List of Figures
	List of Tables
	Acknowledgements
	Abbreviations

	1 Introduction
	2 Training with the manual
	3 What is GIS?
	4 Starting ArcView
	5 Some Tools in View
	6 Graphical displays in the Map View
	7 Views and Themes: definitions and characteristics
	8 Joining data with location on a map
	9 How to edit your Theme table and do calculations
	10 Difference between Polygons and Points
	11 Points and degrees
	12 Projection
	13 Raster data
	14 Calculation with grids using GIS
	15 Regression analysis
	16 Use of ArcView's help and other ways to expand your knowledge
	17 Application case studies
	18 How to proceed with your own GIS work
	Bibliography
	Annex A: Pais Pesca
	Annex B: ArcView and Microsoft Excel
	Annex C: Kriging
	BACK COVER



