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MODULE GUIDE

Geographic Information System (GIS) in the
Context of SIMPLE

2
S
=" OVERVIEW

Land use and development planning plays a critical role in the development and
implementation of Sustainable Integrated Management and Planning of Local Government
Ecosystems (SIMPLE). From the creation and establishment of the Trainer Pool up to the
management and implementation of the zoning ordinance and annual investment plan and
budget, physical and development planning figures prominently from both ends of the
planning and management spectrum, clearly indicating the importance of this tool in the
context of the local planning and development process. The formation of the provincial
trainer pool for instance involves the enhancement of knowledge and skills of selected key
individuals and even institutions in the areas of land and water use and development
planning, including such cross cutting issues as climate change, protected area
management, conflicts, and disaster risks, to name a few. This intends to build up
capacities of the trainer pool as a technical service provider for municipalities and cities
relative to the implementation of the SIMPLE planning framework.

Undertaking a land use and development planning initiative requires however an intensive
use of Geographic Information System (GIS) as a tool for processing varied forms of spatial
and planning information. While SIMPLE heavily employs participatory approaches and
processes in most stages of the planning framework, it still depends on computer-based
information system to be able to gather, process, and analyse information more
efficiently for local decision making. With GIS, key stakeholders and development actors
are provided with strategic and issue-focused information that could facilitate productive
discussion and generate informed decision.

E

e OBJECTIVES

At the end of this module, the participants shall be able to:

i.  Understand and further appreciate SIMPLE as an integrated ecosystem and
management framework designed to help local government units manage effectively
their entire territory;

ii.  Highlight the importance of the use of Geographic Information System (GIS) as a tool
for informed decision making; and

iii.  ldentify and appreciate the importance of GIS as a tool relative to the implementation
of SIMPE at varied phases and levels of planning scales.

‘ DURATION

At most, two (2) hours.




' CONTENT AND ACTIVITY

PLAN

Topics to be covered:
= SIMPLE as a planning and management framework
= GIS as a tool for decision making
= |mportance of GIS relative to the implementation of SIMPLE

Procedure:

i.  Prepare and present a PowerPoint which provides a detailed but succinct description
of SIMPLE as a planning and management framework. It has to be emphasized that
some of the participants to the training are most likely technical personnel who have
limited exposure to the field of physical and development planning. It therefore
follows that care must be taken in the preparation of the PowerPoint presentation and
even during lecture discussion that concepts and principles are explained in a way
that can easily appreciated by the participants;

ii.  This is to be followed by an introduction on Geographic Information System (GIS) and
its role in facilitating the process of land and water use planning and development;

ili. A video presentation may follow demonstrating the use of GIS in physical and
development planning;

iv.  Finally, PowerPoint slides will be presented situating the role of GIS in the entire
SIMPLE framework and explaining the types of information that can be processed and
generated using GIS.

PowerPoint Presentation; Video Presentation.
Lecture-Discussion method

Laptop computer, LCD projector and screen
e Videos on GIS and its sample applications
Hand-outs and photocopies of printed materials and documents

l REFERENCES

Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ).2010.Sustainable Integrated
Management and Planning for Local Government Ecosystems (SIMPLE). Facilitators
Guidebook.Manila.GIZ

Housing and Land Use Regulatory Board.2007.CLUP GIS Guidebook. A Guide to
Comprehensive Land Use Data Management. Quezon City. HLURB

Lange, Andreas, C.Astilla, D. Nuevas, M. Moyano.2012. SIMPLE. Sustainable Integrated
Management and Planning for Local Government Ecosystem. Manila. GIZ
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Module 11 Session 11.1

Understanding GIS and Its Role in Land
Use and Development Planning

e

o
S~ OVERVIEW

The increasing use and application of Geographic Information Systems (GIS) in the field of
Land Use and Development Planning emanates from the need to have better and more
reliable information for informed decision-making. Planning, in whatever form, scale, and
dimension undertaken, requires a significant amount of data and information to support the
analysis of the existing situation, formulate development goals, objectives and targets, and
identify, evaluate, and select spatial strategies. In addition, land use and development
planning also covers other critical aspects aside from the usual plan formulation/making,
and these include general development administration and development control and
management. These aspects of physical and development planning requires a specific
mechanism that would allow for the effective processing, analysis, and visual presentation
of information to facilitate active discussions with stakeholders and guide officials in making
policy decisions. These mechanisms fall within the ambit of GIS. GIS is considered as one of
those formalized computer based information systems that has the inherent capability to
process a multitude of data from various sources in order to provide strategic information
for decision-making.

E

e OBJECTIVES

By the end of this session, the participants shall be able to:
i.  Understand the rationale and the objectives of undertaking land use and development
planning by the local government units;

ii.  Appreciate the history of the development of GIS and its close relationship with
physical and development planning;

iii.  Take cognizance of the use of GIS as a support system for land use and development
planning; and

iv. Recognize the many dimensions, functions, scales, sectors, and stages of land use and
development planning and the role that GIS plays in each of these aspects;

v.  have insight in the role of maps in planning

‘ DURATION

At most, two (2) hours.




' CONTENT AND ACTIVITY

PLAN

i
ii.
iii.

i

ii.

iii.

Q

E SUGGESTED METHODOLOGY

<WRESOURCES NEEDED

Topics to be covered:

Nature, rationale, and basis of land use and development planning
Use and functions of GIS in support of land use and development planning; and

Role of GIS in the different dimensions and functions of land use and development
planning.

Procedure:

Prepare PowerPoint presentation providing a brief and basic information on the basis
of land use and development planning. Information may be culled from the 1991
Local Government Code including an elaboration of the dual role of LGUs as a body
politic and body corporate. From these information, one can easily generate the
primary goals and objectives of land use and development planning;

Discuss GIS and its contribution to the development of the physical and development
planning field. Describe the practice of planning prior to the onset of computer-based
information system, particularly the use of paper maps in depicting base and
thematic maps for land use planning. Explain also the process of land use and
suitability analysis using the hand drawn map overlay technique and how the process
has evolved into a computer-based geographic information system;

Present and explain the different functions and technical contributions of GIS in local
development planning. These include spatial tool-box for physical planning and
database management. GIS as a spatial tool box provides planners and local technical
staff to undertake spatial analysis functions such as map overlay analysis,
connectivity, and buffer. Database management function allows for the storage of
spatial and attribute data and links these two vital information sources using geo-
relational models;

The final part of the presentation centers on the role of GIS vis-a-vis dimensions and
functions of land use and development planning. GIS and its various functionalities
are relevant not only in terms of its contribution to the formulation of the plan itself
but also in the areas of general development administration and development
control. Examples include management of land use records, building permit
application, land use monitoring, locational clearance application, land availability,
etc.

PowerPoint Presentation

Lecture-Discussion

Laptop/desktop computer, LCD projector and screen;

Hand-outs and photocopies of printed materials and documents.




l REFERENCES

Housing and Land Use Regulatory Board.2007.CLUP GIS Guidebook. A Guide to Comprehensive
Land Use Data Management. Quezon City.

Yeh, Anthony GarOn.2008.GIS as a Planning Support System for the Planning of Harmonious
Cities. Nairobi, Kenya.UN Habitat.

Chang, Kang-Tsung (2006) - Introduction to Geographic Information Systems, McGraw-Hill
Higher Education

Demers, Michael M.(2009) - GIS for dummies

ESRI Inc. (1997) - Understanding GIS: The ARC/INFO Method, Version 7.1 for UNIX and
Windows NT, Environmental Systems Research Institute

Sutton, T., O. Dassau, M. Sutton (2009) - A Gentle Introduction to GIS, Chief Directorate:
Spatial Planning & Information, Department of Land Affairs, Eastern Cape, South
Africa. (Downloadable from QGIS.org)

Galido-Isorena, Trina (2009) -Mapping Guidebook 1: Guidelines in Preparing and Analyzing
Maps for Forest Land Use Plan. Published with assistance from the American people
through the U.S. Agency for International Development’s (USAID) Philippine
Environmental Governance (EcoGov) project.

Wikipedia - Geographic Information System
http://en.wikipedia.org/wiki/Geographic_information_system
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Module 11 Session 11.2

What is Geographic Information System (GIS)?

s

.
S~ OVERVIEW

This Session will give you a theoretical background of GIS and therefore you may call this
“GIS minus the computer”. This background will help you in better understanding the
concepts of GIS and by that you will be able to use the system to it full capacities. Since
you will not be using the computer for now, there will be no difficulty as in having to know
and remember specific commands and instructions from the software.

There will be exercises that will focus on the core principles of GIS that when taken apart
and discussed one by one, are actually not that complex. If you have an understanding of
these principles then it will be easier for you to design your own GIS analysis and know
what you can do, and what you cannot do with your data.

This Session will start with a short introduction on what GIS is and will continue with the
different elements of GIS.

E

e OBJECTIVES

At the end of the session, the participants are able to:

describe a GIS in conceptual terms and can define the different elements of GIS;
describe the difference between confusing terms such as GIS, GPS, CAD and RS;
draw insight in the most important data types in GIS;

obtain insight in some of the most used GIS packages;

gain insight in possible uses of GIS in LGU’s worldwide;

know how a GIS works through the layer model,

describe the most important data types of GIS data, raster, vector, surface image

@ NS U AW

know the difference between geographic and attribute data and have knowledge on
the importance of the connection between these

CONTENT AND ACTIVITY
PLAN

1. Introduction: Getting to know each other
2. Expectations
3. Movie
4. Topics for discussion:
e What is GIS?

11.7



Elements of GIS

GIS as a Tool

Confusion

GIS software

How GIS works

The Connection between map and Database
Summary

5. Wrap-up and Synthesis




Module 11 Session 11.2.1

What is GIS?

: 2 GIS stands for Geographic Information System or a program
What 1S GIS . that can combine a variety of mapping and editing functions

together with database capability. Although for many
people, GIS appears to be new, GIS has been around for
about thirty years, but only recently have GIS applications
appeared on desktop machines. Manifold® System was
deliberately created to focus exclusively on Wintel (Windows
- Intel) PCs and laptops, to leverage mass-market standards
like Microsoft scripting languages and Windows interfaces,
and to attack sleepy traditional markets with a mix of very
high performance and very low cost.

A GIS can be seen as a word processor for maps in the same
way you can use Microsoft Office Word to create elaborate
text documents. In both cases, you can create new items,
you can edit existing items, and you can import items
already created from other documents. A GIS allows us to:

e Import existing maps from many different file
formats.

e Create new maps, and edit existing maps. This
includes adding new items to a blank map, or to
change the shape and position of items already in the
map or delete items from a map.

¢ Change the appearance of items in a map by changing
their formatting.

You can also do more with GIS such as:
e You can specify the geographic location of the map
and the items in it.

e Link the items in the map to a database table. This
allows the graphics in the map to act like visual
"handles” to reach into the database.

e Process the data and visual items in a map to create
new items or to analyse the data. For example, you
might create a "buffer zone" that shows all regions
within 100 meters of a road or stream, or you might
automatically add up populations of a given species
of tree within a set of tree stands in a forestry
application.

Because you can link the items on the map to the database,
you can create intelligent maps and have them positioned at
the exact right location of the earth. For example, you can
imagine that you have a map with streets which is linked to
a database which has for each street a record in a database
table that would have fields storing the name of the street,



when it was last paved, what paving material was used and
so on. Now, using our GIS, with you could find all streets
within a mile of a given location that have been repaved in
the last three months and then you could sort the database
records for those streets by which street was most recently
repaved. You could use Standard Query Language (SQL) to
find all the streets in the map that were last paved with
concrete and highlight them in the drawing. You could
automatically calculate our costs for different time periods
when paving will be necessary in the future. Once the
system has a handle on both visual appearance and shape,
location and database information the possibilities are
virtually endless.

A GIS can work with many different maps. Just as you can
use Microsoft Office Word to open any document in a file
format understood by Word, you can use GIS to open maps
saved in any file format understood by the GIS. You can
create our own maps and you can save them for later use or
you can use maps created by others. This is a very good thing
since the whole process of creating maps from scratch can
be a big and expensive project. In many cases you will find
that the maps you need may exist somewhere else, in the
internet or with other organizations. You can then use GIS to
change that map, format it with the standard colours, add
new features, combine it with other maps, or cut and paste
features from the map into other maps. Editing and cutting
and pasting are a lot easier than creating something from
scratch.

An atlas is a collection of maps; usually of the earth or a
region of earth and they are usually into book form but today
many atlases are in multimedia formats as well. In addition
to presenting geographic features and political boundaries,
many atlases often feature geopolitical, social, religious and
economic statistics. They also have information about the
map and places in it. (Wikipedia). In an atlas all maps are
static. They have their set colours, coding themes etc.
which, as a user, you can see, but not alter. In contrast, a
GIS can be used to view many different maps from many
different sources and create entirely new maps or to edit
and combine existing ones. GIS is an active system. This is
one of the major differences between a true GIS program
and an atlas program.

There is an increasing trend to use the term geospatial
instead of GIS. What is the difference between geospatial
and GIS? Although some may use the terms geospatial and
GIS interchangeably, there is a distinctive difference
between the two. GIS refers more narrowly to the traditional
definition of using layers of geographic data to produce
spatial analysis and derivative maps. Geospatial is more
broadly use to refer to all technologies and applications of
geographic data. For example social media sites such as
Facebook allow us to "check-in" at specific places, or, that
allow us to geographically tag their statuses. While those



applications are considered to be geospatial, they don't fall
under the stricter GIS definition.

Other quotes to answer "What is GIS?"

"In the strictest sense, a GIS is a computer system capable
of assembling, storing, manipulating, and displaying
geographically referenced information, i.e. data
identified according to their locations. Practitioners also
regard the total GIS as including operating personnel and
the data that go into the system.” USGS

“A geographic information system (GIS) is a computer-
based tool for mapping and analysing things that exist and
events that happen on earth. GIS technology integrates
common database operations such as query and statistical
analysis with the unique visualization and geographic
analysis benefits offered by maps." ESRI

"GIS is an integrated system of computer hardware,
software, and trained personnel linking topographic,
demographic, utility, facility, image and other resource
data that is geographically referenced.” NASA



Session 11.2.2

Elements of GIS

The next step in understanding GIS is to look at each area of
Elements Of GIS and how they work together. These components are:

e Hardware

e Software

e Data

e People

e Procedures

Together these elements form a working network that can be
called GIS. In the following picture this is symbolized where
GIS forms the core of the wheel and the different elements
form the spokes that enable the wheel to function. If one or
more of these elements are under developed (or not
present), the GIS wheel will have a hard time in turning. The
elements of a successful GIS will be described in the
following paragraphs.

software

People

procedures

Hardware Hardware comprises the equipment needed to support the
many activities of GIS ranging from data collection to data
analysis. The central piece of equipment is the workstation,
which runs the GIS software and is the attachment point for
ancillary equipment. Data collection efforts can also require
the use of a digitizer or a scanner for conversion of hard




Software

Data

People

Procedures

copy data to digital data and a GPS unit to collect data in
the field. The use of handheld field technology is also
becoming an important data collection tool in GIS.

Different types of software are important for GIS. Central to
this is the GIS application. Such software is essential for
creating, editing and analysing spatial and attributes data;
therefore these packages contain a myriad of GIS functions.
Extensions or add-ons are software components that extend
the capabilities of the GIS software package. Component GIS
software is the opposite of application software. Component
GIS seeks to build software applications that meet a specific
purpose and thus are limited in their spatial analysis
capabilities. Utilities are either stand-alone programs or
plug-ins that performs a specific function. For example, a
file format utility that converts from on type of GIS file to
another. There is also web based GIS software that helps
serve data and interactive maps through Internet browsers.

Data is the core of any GIS. There are two primary types of
spatial data that are used in GIS: vector and raster data.
Vector data is spatial data represented as points, lines and
polygons. Raster data is cell-based data such as aerial
imagery and digital elevation models. Coupled with this data
is usually data known as attribute data. Attribute data
generally defined as additional information about each
spatial feature housed in tabular format. The spatial data
describe where the feature is located while the attribute
data describe what it is. Documentation of GIS datasets is
known as metadata. Metadata contains such information as
the coordinate system, when the data was created, when it
was last updated, who created it and how to contact them
and definitions for any of the attribute data.

Well-trained GIS professionals knowledgeable in spatial
analysis and skilled in using GIS software are essential to the
GIS process. There are three factors to the people
component: education, career path, and networking. The
right education is the key; taking the right combination of
classes. Selecting the right type of GIS job is important. A
person highly skilled in GIS analysis should not seek a job as
a GIS developer if they haven't taken the necessary
programming classes. Finally, continuous networking with
other GIS professionals is essential for the exchange of ideas
as well as a support community.

In every organization there are procedures which should be
followed to ensure the quality and the status of the work
done. GIS is not different in this. Also at points where this is
not apparent at first, it is important to describe procedures
and stick to them. For instance we would like to follow the
same procedures and classify the same elements when doing



a survey of features in a barangay. If all barangays will be
surveyed in a different way, the results may vary greatly
- within one municipality. Also for data that may have legal or
- financial consequences (CLUP, tax mapping) procedures may
- be of great help.



Session 11.2.3

GIS as a Tool

In most of our work, GIS is not a goal in itself, but a tool to
GIS as a TOOI be used to solve problems with a spatial content. Since the
problems on our world are often complex, a GIS user needs to
be able to combine his or her field of expertise with the
technical skills of GIS, both software and concepts. These
skills should be founded on a solid understanding of
geographical and attribute data. Additional value can be
obtained if the GIS expert is able to translate problems,
proposals and policies into a step by step GIS approach and
present the answers (or elements for discussion) using maps,
tables and graphs. This process can be visualized as follows:

As with all skills, these are best learned by doing, so
therefore we propose to have a number of exercises and
examples in the toolkit which range from step by step
exercises to more complex questions where only an approach
and necessary data will be given.

With this in mind, typical GIS questions can be defined in
terms of their location on our earth:




Using a GIS you can find do many things related to the space
around us:

Find geographic features. You can search a GIS
database to find point, line, area, and surface
features by their descriptions or measurements and
then you can measure them based on their lengths,
widths, areas, and volumes, and compare sizes from
one feature to another.

Group geographic features and define their
distributions based on how much space they use, how
close they are to each other, and where they are
relative to other features.

Calculate all sorts of statistics on your geographic
features from the simplest descriptive statistics (for
example, mean, median, and mode) to very complex
spatial statistics in order to report on the features.

Find routes based on time, distance, or other factors.
You can route buses to reach the maximum number of
people and use this population density information to
locate stores near your customers.

Compare map layers. You can compare the locations
of features from one map layer (or theme) to another.
This powerful feature helps you overlay the layers,
and shows you the relative location of features from
one layer to another.



Module 11 Session 11.2.4

Confusion

sometimes some confusion with respect to terms as GIS and GPS (Global

Positioning System), RS (or Remote Sensing) and CAD (Computer Aided
Design). Some characteristics of these terms will be explained in the following
paragraphs.

W hen we are talking about geographic data and planning, there is

GPS The Global Positioning System (GPS) is a space-based

satellite navigation system that provides location and time
information in all weather, anywhere on or near the Earth,
where there is an unobstructed line of sight to four or more
GPS satellites. It is maintained by the United States
government and is freely accessible to anyone with a GPS
receiver. The GPS program provides critical capabilities to
military, civil and commercial users around the world. In
addition, GPS is the backbone for modernizing the global air
traffic system.

In addition to GPS, other systems are in use or under
development. The Russian Global Navigation Satellite System
(GLONASS) was in use by only the Russian military, until it
was made fully available to civilians in 2007. There are also
the planned European Union Galileo positioning system,
Chinese COMPASS navigation system, and Indian Regional
Navigational Satellite System (IRNS). More on GPS will be
given in Session 3.

RemOte Remote Sensing (RS) is the acquisition of information about
an object or phenomenon, without making physical contact
Sensing with the object. In modern usage, the term generally refers

to the use of aerial sensor technologies to detect and classify
objects on Earth (both on the surface, and in the atmosphere
and oceans) by means of propagated signals (e.g.
electromagnetic radiation emitted from aircraft or
satellites).

There are two main types of remote sensing: passive remote
sensing and active remote sensing. Passive sensors detect
natural radiation that is emitted or reflected by the object
or surrounding areas. Reflected sunlight is the most common
source of radiation measured by passive sensors. Examples of
passive remote sensors include film photography, infrared,
charge-coupled devices, and radiometers.

Active collection, on the other hand, emits energy in order
to scan objects and areas whereupon a sensor then detects
and measures the radiation that is reflected or
backscattered from the target. RADAR and LiDAR are




CAD

examples of active remote sensing where the time delay
between emission and return is measured - establishing the
location, height, speed, and direction of an object.

Computer Aided Design (CAD), also known as computer-aided
design and drafting (CADD), is the use of computer systems
to assist in the creation, modification, analysis, or
optimization of a design. Computer-aided design describes
the process of creating a technical drawing with the use of
computer software. CAD software is used to increase the
productivity of the designer, improve the quality of design,
improve communications through documentation, and to
create a database for manufacturing. CAD output is often in
the form of electronic files for print or machining
operations. CAD software uses either vector based graphics
to depict the objects of traditional drafting, or may also
produce raster graphics showing the overall appearance of
designed objects. CAD often involves more than just shapes.
As in the manual drafting of technical and engineering
drawings, the output of CAD must convey information, such
as materials, processes, dimensions, and tolerances,
according to application-specific conventions. CAD may be
used to design curves and figures in two-dimensional (2D)
space; or curves, surfaces, and solids in three-dimensional
(3D) space. (Wikipedia)

Traditionally CAD is strong in design, but not so strong in
analysis which is strength of GIS. However with recent
developments in software and databases these differences
are getting smaller. In normal use a GIS will be used to an
analysis (for instance building site selection) and then CAD
will be used to design the building.



GIS examples all over the world:

Example Increasing Government Revenues

In most countries there is a tension between the government that wishes to
collect the right amount of real property tax and the owners of properties
who would like to expand their properties without the added burden of
paying more tax and/or applying for the correct permits. This example from
the Netherlands will demonstrate how the use of GIS and aerial images can
be used to monitor where there are undocumented extensions to buildings.

The start is a city base map which shows the buildings and lots in purple
and orange and municipal properties (roads, sidewalks) in black. When this
map is overlaid with a high resolution aerial photograph, it shows the extent
of the building footprint (as known by the Office of the Building Official), in
combination with the actual size of the building. Using these two images,
the situation can be compared (the building footprints have been made
yellow for better visibility). The extent of the undocumented expansion to
the building is now measured and since the owner of the property is known,
records in City hall can be checked and if desired, the owner will be invited
to offer an explanation and may be requested to pay additional taxes.

Even though this example comes from the Netherlands and focuses on the
building footprints. The same method can be used in the Philippines to
determine where people are encroaching on government property or,
especially in subdivisions, see where people have been improving their
property without the right permits.

Example terrain modelling



For Cebu City the elevations are known as they are digitized from the
topographic maps. The first image shows the elevation of the City, low lying
at the coastal zone and high in the mountains. IF the elevations are known
and available in raster format, then a GIS can also calculate the slope at
each given location.
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The second image gives an indication of the steepness of the slopes. The
steepness is indicated from green (flat) to red (very steep). Steep and very
steep slopes can pose a hazard for development and habitation. Sadly
enough, in a highly urbanized area these areas are also intensively used and
accidents happen. It should be considered whether or not these areas are
suitable for development and if so, under which conditions. After
calculating the slope, it is also possible to calculate the orientation of the
slope (north, east etc.). With these two data combined, it is possible to
derive the natural flow of rain water down the slopes as is shown with the
small areas in the third picture. These natural flow paths give a good
indication of flood hazard

Example fire hazard mapping

In many urban areas in the Philippines there is a recurring hazard of fires,
especially in urban poor areas. These areas are often characterized by the use of
light, highly flammable materials and the absence of wide roads. This means that
in case of fire, the fire trucks often do not have access to all the areas to put out
the fires. In this example we assume that the fire trucks are limited to the main
roads (red) and that they have an operational reach of 50 meters.
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The yellow zones show those areas where a fire can be put out from the
main roads. The other areas cannot be reached and other measures (like fire
hydrants) are necessary.

Example hazard mitigation

This example shows how real property data can be overlaid with natural hazard
maps to give an indication for the susceptibility to natural hazards. The image
from the Provincial Map Viewer shows the assessed market values (test data) in
combination with the tsunami hazard. This gives the City planner an indication of
the possible economic damage in case of a tsunami
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This image gives similar information, but in more detail. Here a parcel map with
land use information is combined with a flood map



Overlaying Flbod Prone Area on Tax Parcellary Maps with its Land Use
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Example Land use plan

This map shows the comprehensive land use plan for Silago (Southern Leyte)
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GIS software

There are many GIS software packages in the world and many of them are used in
the Philippines as well. This paragraph wants to give you short background
information on some of the most used GIS software.

Arcview 3.X

ArcView 3.x was a geographic information system software
product produced by ESRI. It was replaced by ArcGlIS in 2000
and is no longer available ArcView started as a graphical
program for spatial data and maps made using ESRI's other
software products. Over time more and more functionality

& ° was added to ArcView and it became a real GIS program
ArCVIEW@' capable of complex analysis and data management. Its
simple user interface was preferred by many over the less
user friendly, more powerful ARC/INFO. Although ArcView
was relatively easy to use, it had some limitations as the
difficult procedures with projections and its own
programming language.

ArcGIS

CA"C i ArcGiIS is the flagship from ESRI, recognized as the leader in
i Gls GIS software. It's been estimated that about seventy per
cent of GIS users use ESRI products. In addition, ESRI has
developed plug-ins called extensions which add to the
functionality of ArcGIS. Demo and light versions of ESRI
software are available for downloading. You can also find
free data to use with ESRI products. A big disadvantage of
the ESRI products for the Philippines is the pricing of the
licenses which is very high. (The price in the U.S. is around
USD 1500 for the simplest version)

'anifold.net Manifold System GIS

Manifold System provides affordable comprehensive,
professional grade GIS software that includes a very wide
array of features. Manifold System imports data from over
80 different GIS formats, including all formats used by
Federal government sites for free Internet downloads, and
Manifold System allows seamless, simultaneous work with
vector drawings, raster images, terrain elevations and
raster data sets either as 2D displays or 3D terrain
visualizations. Manifold System includes exceptional DBMS



capabilities, full development facilities and includes a
built-in Internet Map Server for fast and easy publication of
GIS projects to the web without programming. (Manifold
can be obtained for USD 295.)

MapWindaw  MapWindow GIS

GIs

The MapWindow GIS 4.x application is a free open source,
extensible geographic information system (GIS) that can be
used in many ways:

e As an open-source alternative desktop GIS
e To distribute data to others

e To develop and distribute custom spatial data
analysis tools.

MapWindow includes standard GIS data visualization
features as well as DBF attribute table editing, editing, and
data converters. Dozens of standard GIS formats are
supported, including Shapefiles, Geo-TIFF, ESRI Arc-Info
ASCII and binary grids. MapWindow is more than just a data
viewer. It is an extensible geographic information system.
This means that advanced users or developers can write
plug-ins to add additional functionality (models, special
viewers, hot-link handlers, data editors, etc.) and pass
these along to any number of the users clients and end
users.

Quantum GIS

Quantum GIS (QGIS) is a powerful and user friendly Open
Source Geographic Information System (GIS) that runs on
Linux, Unix, Mac OSX, Windows and Android. QGIS supports
vector, raster, and database formats. QGIS is licensed
under the GNU Public License. It offers. For many of the
advanced raster operations it is dependent on the
integrated GRASS GIS.

Using plug-ins a whole range of official and community
developed extra functionality is available. Customizing of
QGIS is done using Python scripts.



Why Manifold System?

All software is subject to changes and development, but at this time GIZ in
the Philippines made a choice for Manifold System GIS because:

e |t is much cheaper than the ESRI ArcGIS or ArcView products but offers
the same or even more GIS functionality;

e Easy to learn and most calculating extensions are already built-in unlike
ESRI were you have to order extensions at a very high cost;

e ESRI GIS files can be imported into Manifold System and also GIS files
within Manifold System can be exported to any GIS software file type
(ex. Shapefiles, CAD drawings, etc.);

¢ Manifold System can download GPS data directly and does not need
third party software to do the downloading task;

e Google Earth data (*.kml / *.kmz) can be imported into Manifold System
and also drawings within Manifold System can be exported to Google
Earth for visualization and verification of the data;

e Has a built-in query tool that can to certain calculations (for
programmers);

e Good database/attribute table capabilities;
e Good in 3D-Modelling for surfaces and terrains;

e The Manifold Project map file contains all data stored, such as
drawings, tables, images, queries, scripts, etc.;

e Government agencies as NAMRIA and DENR’s Land Administration and
Management Project (DENR-LAMP) use Manifold System for data

synergy,
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How GIS works

The |a er It is not easy to put our surroundings in a computer. You
y need to transform the complexity of our environment into
mOdel a model and a language that computers can comprehend.

You can do this by means of spatial data modelling:

“The process of defining and organizing data about the
real world into a consistent digital dataset that is useful
and reveals information” (Goodchild, 1992)

The model is a simplified representation of only those
features that are of importance to the user. For instance
in the following picture you see an image of the world that
has been organized (or dissected) into layers. Each layer
represents a specific type of information about the world
that is important to us in our GIS project.

Figure 1: the GIS layer model (ESRI)

In this example you can find information on
~ Addresses  zones, elevation, parcels, rivers and
addresses. Please note that the layers you
-~y are not necessary visible in the real world.
T Streets An example is the zoning information in the

example above, but you can also think of
. - barangay and municipal boundaries etc.
- “ Parcels Within a GIS every description of the

environment has two different types of
spatial or geographicinformation attributes
(where is the object situated) and non-
spatial attributes or descriptive attributes.
These attribute data describe the features
on the map (the geographic data). Only if
both spatial and non-spatial attributes are
available, you can perform a useful analysis
ina GIS.

The model is a simplified representation of
only those features that are of importance
to the user

" Elevation

 Zoning

Real World



Types of
GIS data

Vector and raster are the two basic data structures for storing and
manipulating geographic data on a computer.

Vector data comes in the form of points, lines and polygons that are
geometrically and mathematically associated. Points are stored using
the coordinates, for example, a two-dimensional point is stored as (X,
y). Lines are stored as a series of point pairs, where each pair
represents a straight line segment, for example, (x1, y1) and (x2, y2)
indicating a line from (x1, y1) to (x2, y2).

Raster images come in the form of individual pixels, and each spatial
location or resolution element has a pixel associated where the pixel
value indicates the attribute, such as colour, elevation, or an ID
number. Each pixel or cell also has a specific size. When increasing
the spatial resolution by 2 times, the total size of a two-dimensional
raster image will increase by 4 times because the number of pixels is
doubled in both X and Y dimensions. The same is true when a larger
area is to be covered when using same spatial resolution.

In general, vector data structure produces smaller file size than
raster image because a raster image needs space for all pixels while
only point coordinates are stored in vector representation. This is
particularly true in the case when the graphics or images have large
homogenous regions and the boundaries and shapes are the primary
interest. Vector data is also easier to handle on a computer because
it has fewer data items and it is more flexible to be adjusted for
different scale, for example, a projection system in mapping
application. This makes vector data structure the apparent choice for
most mapping applications. For many data entry processes (scanning,
Remote Sensing etc.), raster data are the prime solution, so in a GIS
we have to work with both.

Point

The first thing you need to realize when talking about point
features is that what you describe as a point in GIS is a matter of
opinion, and often dependent on scale. Let’s look at cities for
example. If you have a small scale map (which covers a large area),
it makes sense to represent a city using a point feature. However
as you zoom in to the map (moving towards a larger scale) it makes
more sense to show the city limits as a polygon which has an area.

When you choose to use points to represent a feature is mostly a
matter of scale (how far away are you from the feature),
convenience (it takes less time and effort to create point features
than polygon features), and the type of feature (some things like
electricity posts just don’t make sense to be stored as polygons).
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As shown in the Illustration above, a point feature has an X, Y and
optionally, Z value. The X and Y values will depend on the
Coordinate Reference System (CRS) being used. You are going to
go into more detail about Coordinate Reference Systems in Session
3. For now let’s simply say that a CRS is a way to accurately
describe where a particular place is on the earth’s surface. One of
the most common reference systems is Longitude and Latitude.
Lines of Longitude run from the North Pole to the South Pole. Lines
of Latitude run from the East to West. You can describe precisely
where you are at any place on the earth by giving someone your
Longitude (X) and Latitude (Y). If you make a similar measurement
for a tree or a telephone pole and marked it on a map, you will
have created a point feature. Since you know the earth is not flat,
it is often useful to add a Z value to a point feature. This describes
how high above sea level you are (or for instance how high a
telephone post is).

Line

Where a point feature is a single vertex, a line has two or more
vertices. The line is a continuous path drawn through each vertex,
as shown in Illustration 3 above). When two vertices are joined, a
line is created. When more than two are joined, they form a ’line
of lines’, or line. A line is used to show the geometry of linear
features such as roads, rivers, contours, footpaths, flight paths and
so on. Sometimes you have special rules for lines in addition to
their basic geometry. For example contour lines may touch (e.g. at
a cliff face) but should never cross over each other. Similarly, lines
used to store a road network should be connected at intersections.
In some GIS applications you can set these special rules for a
feature type (e.g. roads) and the GIS will ensure that these lines
always comply with these rules. If a curved line has very large
distances between vertices, it may appear angular or jagged
depending on the scale at which it is viewed (see the figure below).
Because of this it is important that lines are digitized (captured
into the computer) with distances between vertices that are small
enough for the scale at which you want to use the data.

The attributes of a line describe its properties or characteristics.
For example a road line may have attributes that describe whether



it is surfaced with concrete or asphalt, how many lanes it has,
whether it is a one way street, and so on. Manifold System can use
these attributes to display the line feature with a suitable colour or
line style.

o146 127 .
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From QGls: an eésy introduction into GIS

Polygon

Polygon features are enclosed areas like lakes, islands,
administrative boundaries and so on. Like line features, polygons
are created from a series of vertices that are connected with a
continuous line. However because a polygon always describes an
enclosed area, the first and last vertices should always be at the
same place! This has also as consequence that you can calculate
and use the area and perimeter of polygons. Points have (by
definition) no dimensions and from lines you can only calculate the
length. Polygons often have shared geometry - boundaries that are
in common with a neighbouring polygon. If you look at real
property maps, one part of the polygon is the boundary of both its
own as well as its neighbouring lot.

In Manifold System you have the capability to ensure that the
boundaries of neighbouring polygons exactly coincide. You will
explore this later in Session 4. As with points and lines, polygons
have attributes to describe each polygon. For example a map with
barangay boundaries may have attributes for its name, population,
etc.

Raster

In the previous paragraphs you have taken a closer look at vector
data. While vector features use geometry (points, lines and
polygons) to represent the real world, raster data takes a different
approach. Rasters are made up of a matrix of pixels (also called
cells), each containing a value that represents the conditions for
the area covered by that cell (see Figure on next page). Every cell
has the same size. In this topic you are going to take a closer look
at raster data, when it is useful and when it makes more sense to
use vector data.
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A raster dataset is composed of rows (running across) and columns
(running down) of pixels (also known as cells). Each pixel
represents a geographical region, and the value in that pixel
represents some characteristic of that region.

Raster data is used in a GIS application when you want to display
information that is continuous across an area and cannot easily be
divided into vector features. In exercise 1.1 we showed you a
Google map image and asked you to identify Point, line and
polygon features. There are however other features that have no
clear boundaries and these are difficult to map put in discrete
units. Think for instance on elevations. On a slope every millimetre
may have a different height. Drawing a boundary around this is
very difficult. You can draw a line around a single elevation (for
instance between 10 and 20 meters MSL) but all the info on
elevation in between would be lost in the process of simplifying the
features to a single polygon. This is because when you give a vector
feature attribute values, they apply to the whole feature, so
vectors aren’t very good at representing features that are not
homogeneous (entirely the same) all over or that do not have
discreet boundaries. Another approach you could take is to digitize
every small variation of height and cover as a separate polygon.
The problem with that approach is that it will take a huge amount
of work in order to create a good vector dataset.

Using raster data is a solution to these problems. Many people use
raster data as a backdrop to be used behind vector layers in order
to provide more meaning to the vector information. The human eye
is very good at interpreting images and so using an image behind
vector layers, results in maps with a lot more meaning. Raster data
is not only good for images that depict the real world surface (e.g.



satellite images and aerial photographs); they are also good for
representing more abstract ideas.

For example, rasters can be used to show rainfall trends over an
area, or to symbolize the fire risk on a landscape. In these kinds of
applications, each cell in the raster represents a different value
e.g. fire hazard on a scale of one to ten.

An issue with rasters is that the more you zoom in, the more
difficult the image will be to interpret (same as if you zoom in too
much in your digital photo).

Similar as to the vector data, raster data comes in many forms and
shapes and under different names. For instance an image, usually
used as a digital photo or element from Remote Sensing, is
basically a raster dataset




Summary

At times it can be confusing when to use vector and when to
use raster data. There may be instances when there is no
choice. If satellite images are purchased or a paper map is
scanned,, the data are always in raster form. These can be
used as basis for tracing and drawing vector data. Also
Manifold System has options to convert vector to raster and

vice-versa.
Method Advantages Disadvantages
Raster e Simple data structure Requires greater storage space on
e Compatible with remotely computer
sensed or scanned data Depending on pixel size, graphical output
e Simple spatial analysis may be less pleasing
procedures Projection transformations are more
difficult
More difficult to represent topological
relationships
Vector e Requires less disk storage More complex data structure

space
Topological relationships
are readily maintained
Graphical output more
closely resembles hand-
drawn maps

Not as compatible with remotely sensed
data

Software and hardware are often more
expensive

Some spatial analysis procedures may be
more difficult

Overlaying multiple vector maps is often
time consuming
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The Connection between map and Database

Each column in the table is called a field. Each row in the table is a record.

Table 4 shows a simple example of how an attribute table looks in a GIS. The

records in the attribute table in a GIS each correspond to one feature. Usually,
the information in the attribute table is stored in some kind of database. The GIS
application links the attribute records with the feature geometry so that you can find
records in the table by selecting features on the map, and find features on the map by
selecting features in the table.

! ttributes for a vector feature are stored in a table. A table is like a spread sheet.

Table 4: An attribute table has fields (columns) and records (in rows)

Records/fields YearBuilt RoofColor

Record 1 1998
Record 2 2000 Red no
Record 3 1984 Brown yes

Each field in the attribute table contains a specific type of data - text, numeric or date.
Deciding what attributes to use for a feature requires some thought and planning. In the
house example earlier on in this topic, roof colour, presence of a terrace and year of
construction as attributes of interest were chosen. Just as easily, any of the following
could have been chosen:

e number of levels

e number of rooms

¢ number of occupants

e type of house (row house, city house, bahay kubo etc.)
e market value of the property

e area of floor space in the house

e andsoon....

With so many options available, how does one make a good choice as to what attributes
are needed for a feature? It usually boils down to what you plan to do with the data. If you
want to produce a colour coded map showing houses by age, it will make sense to have a
"Year Built’ attribute for your feature. If you know for sure you will never use this type of
map, it is better to not store the information. Collecting and storing unnecessary
information is not efficient because of the cost and the time that is required to research
and capture the information. Very often, vector data is obtained from companies, friends
or the government. In these cases it is usually not possible to request specific attributes
and one has to make do with what is available.



In a GIS, the table is always stored in a database which can be, relatively simple to very
complex. The advantage of this is that items in the table can be used to design the colours
and look and feel of the map layer. Alternatively, one can also select a geographic element
(on the map) and study the records of the database. You can also do this in reverse, select
specific features in the database and present them in the map. This is one of the main
features of the GIS.

This principle is demonstrated again in the following image where the
corresponding elements in the map and database are colored blue

. MUNIEOLS PRGYPOLS CITIES | ZIPCODE | 2987 | Z938 | 2944 |
Cabu Cly | Msmbaling Cebu CRy  [B000 2% 2] il
Cebu Clly | Sirmo Cebu CRy G000 L] 42 1
Cebu SRy |Sinsin Coby Chy | &000 8 i o
(CobuCly | Sapangdsiu Cobu Ciy 6000 2 8[ s8]
Cebu Clly  [Famutan Cebu Cy (G000 0 3| L]
Cebu Gty | Buot-taup Cobu Gy (6000 i 4| o)
Cabl Cy  [Budla.an Cabu Cy (G000 2 & o)
Cebu Clly  |Buhizan Cebu Cy (G000 i 10] Tl
Cebu Gty | Toong Cebu Gy 6000 1 0 1
CebiiCly  |Cusdshpe CebuCly |BODD | #11| 184 78|
CobliClly | Bulacan Cabu Cly G000 52 2| 18|
Gebnd CHy  |Pardo (Pob) Gebu CRy  [B000 FEl ] 12
Cobii Cly  |Webiydiaean Cebii Cly | BO00D 29 54 14
Cebu CRy | Sar Wcolas Cebu CRy 000 0 0 o
Cebi CRY | Calamba Cobu CRY (G000 1 42 7
Cebu Clly  |Sombagll Cebu Ciy | ED0D 8 52 i7
CebuClly  |Sambag | Cebu CRy  [B000 2 35 il

The element in the map with the blue outline is described in the database as barangay
Guadalupe in Cebu City with zip code 6000 and vice versa (the record in the database is
located in the map at the exact location of the blue outline. The barangay is colored red
because in 1998 it has a big amount of dengue cases which are represented per barangay
from white (no dengue, via yellow, green and pink) to red, many cases of dengue.
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Introduction to Manifold System

s

.
=" OVERVIEW

Manifold System is a Geographic Information System (GIS) software package. A GIS package is
different than an "atlas" package, such as Microsoft's Streets and Trips that can display only
one, built-in, read-only map. A GIS can work with many different maps and can be used to
create new maps, to edit maps and to combine maps with database information.

Manifold System is a "word processor for maps” that will let you create new maps or edit
existing maps. It is also a "database system for maps” that will allow you to embed database
information into a map so that the map can be used as a visual interface into the data.
Anyone can use Manifold System interactively to create new maps or to explore database
information displayed within a map. In the hands of experienced users with programming
skills, Manifold System may be used to create new applications to work with maps, images,
surfaces and databases.

E

e OBJECTIVES

After this Session you will:

1 Have a basic knowledge of the Manifold System functionality

2 Know how to add drawings and images and how to change the colours of the drawings

3 Know how to create maps and add labels

4 Have insight in the main components of Manifold System as panes, toolbars and the
status bar

‘ DURATION

6 hours

CONTENT AND ACTIVITY

Topics to be covered:
1. Installing Manifold System GIS
2. The user interface
3. Adding Data into Manifold System
4. Create overlays of components (Images, Drawings)




E SUGGESTED METHODOLOGY

=  Presentations

=  Exercises

=  Demonstrations

)

<WRESOURCES NEEDED

For this session you need a computer with a working Manifold System license and the data
for the exercises from the DVD. In order to have no problem with read/write access to the
data, please copy the exercises from Lesson 2 to a place on your computer. The exercises
from this Lesson are described in the exercise manual.

l REFERENCES

Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ) GmbH, Existing PowerPoint
and documents on Manifold GIS trainings, mostly compiled by Jay-ar Ragub and Jerson
Sala

MANIFOLD System GIS Help,

MANIFOLD System GIS User manual, accessed on:
http://www.georeference.org/doc/whnijs.htm
Geerling, Gertjan, - Draft Manifold Hands-on Manual, not published
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Module 11

Installing Manifold System GIS

installed . This session contains the steps to install the software. For users

I f Manifold System is not yet installed in your computer, this needs to be

who are using Microsoft Vista or newer, a true administrator rights to install
or activate Manifold System is needed.

Some versions of Vista make it difficult for users to login with true Administrator
rights. However, that can be bypassed sometimes by running programs using a "Run
as Administrator” option. Here is a shortcut that works in most cases.

TO INSTALL
MANIFOLD
SYSTEM:

To activate
Manifold
System:

Right-click on the Manifold System .msi installation file and choose
“Run as Administrator."

For example, suppose after downloading Manifold System from the Product
Downloads page and unzipping the zip file you have an installation file
called Manifold System-8.0.12.msi. [Note that depending upon your
Windows Explorer settings Vista may or may not show you the three letter
".msi" extension.] With your mouse, right click onto the Manifold System-
8.0.12.msi file and choose Run as Administrator from the context menu
that pops up. This will cause the Manifold System installation to be run
with true Administrator privileges.

Launch Manifold System by right clicking on the Manifold System icon
and choose "Run as Administrator.”

Suppose you have installed Manifold System by using the shortcut
above. Now it's time to launch Manifold System with true Administrator
privileges so you can provide your serial number and, optionally,
activate the installation. The default Manifold System installation
places a Manifold System program icon on your desktop. With your
mouse, right click onto the Manifold System program icon and choose
Run as Administrator from the context menu that pops up. This will
launch Manifold System with true Administrator privileges. The
Activation dialog will pop open and you can now add a serial number
and optionally get an Activation key and activate Manifold System with
true Administrator privileges.

Important: If your Windows system has been altered from
defaults, the above shortcuts might not work. In
that case you'll have to use the full procedure

as given at this website: http://www.Manifold
System.net/tech/vista admin.shtml.




Entering the
Serial
Number and
Activation
Key

All Manifold System licenses are copy protected using one of two
mechanisms:

e Authorization using a Serial number and Activation keys
that locks each license to a single computer system.
Manifold System licenses acquired in small quantities or
acquired for use on portable devices use this mechanism.

e Authorization of floating licenses using a License Server.
Manifold System licenses acquired in larger quantities will
frequently use this mechanism, which requires licensing of
the Manifold System License Server product. See the
Manifold System License Server topic for discussion of
License Servers.

In most cases, the first option will be relevant for use.

Login as Administrator (or alternatively run as Administrator).
Install Manifold System and then launch Manifold System. In the
Activation dialog that pops open, provide the serial number
emailed to you for the Manifold System edition you have
licensed. Copy the serial number from the original serial number
email message and paste it into the dialog.

For the first 30 days after your serial number was issued, you can
run on the serial number alone. After 30 days you will have to
get an Activation key as well. When the Activation dialog
launches, enter your serial number and then press the Get
Activation Key via the Web button and then press Accept.
Getting an Activation key terminates any return privileges you
may have.

If you have licensed Business Tools, Geocoding Tools or Surface
Tools extensions: launch Manifold System and choose Help -
Activate Extension. Enter the serial number for the extension.
Get an Activation key if it is more than 30 days since the serial
number was issued. Press Accept. Do this for each extension that
you have. If you have licensed Universal Edition or Ultimate
Edition, all three extensions get turned on automatically when
you activate your main Manifold System serial number. No need
to use the

Help - Activate Extension dialog with Universal Edition or
Ultimate Edition.

Important: Manifold System is licensed for use on one machine at
a time. You get five Activation keys per serial number to
allow re-installs if necessary, not to allow simultaneous

use on five machines. Don't waste Activation keys.
Read this entire topic carefully for tips on getting the
most out of your license.

If any problem is encounterd,please refer to this webpage http://www.Manifold
System.net/tech/activation_troubleshooting.shtml.



http://www.manifold.net/tech/activation_troubleshooting.shtml
http://www.manifold.net/tech/activation_troubleshooting.shtml

Session 11.3.2

The user interface

After starting the MANIFOLD SYSTEM, either from the desktop computer, or through
start -> all programs -> Manifold System systems -> Manifold System 8.xxx (where
xxx stands for the version number of your Manifold System License), the start-up
screen will appear, as shown below::

/ \ 4 The button bar adds functionality which is sensitive to

3 The menu bar shows the 2 The name bar

. . which also shows the context where you are working with. The amount
available menu items for your the name. of the and which buttons show is therefore variable and
project. The amount of menu different if you are working with layers, tables etc. You

items and which items are mzz VXI;:J are can influence which button bars are shown using the
shown at a specific moment g Wi menu option tools — customize.

is dependent on your \ j \
Manifold System version and
with what kind of data or
activities you are working.
The menu will only show the
options that are available to
you at that specific moment.

Please take note of the help
menu item. The Manifold
System Help is elaborate and
very well organized. You can
get help on technical issues,
all features of Manifold
System and on GIS concepts
as well. The help is indexed
and can be both browsed and
searched. The help can also
be activated wusing the

“F1”button.

gThe project pane shows all components we have in our project. Open/close the project pD G System Activity Indicator. The

Main Window. In this, now grey,

area will appear the layer that
you open, the tables and maps
that you will be working with. It is

the big graphic area where
‘thinne will hannean’

with SHIFT-ALT-P or with View - Panes - Project. In the default hierarchical view used for System Activity indicator in the
the project pane, components that are linked to other components will be shown indented status bar at the lower right
below their parent component. Drawings, for example, always are linked to a table that hand of the screen changes
contains the data fields for the objects in the drawing. Images that are palette images will shape  whenever  Manifold
have a palette linked to the image. Surfaces will have a terrain component created by default System is busy executing a
for the surface and may have one or more subsidiary terrain components. command. When the system

is busy it wil show a 3D
Names of components are marked with an asterisk * if they have been added to the project "bump". If desired, un-checking
or changed since the last Save command. Manifold System works with only one project at a the Quiet system activity
time. To work with different projects (say, for example, to copy and paste data between indicator in the Tools - Options
projects) we can launch two Manifold System programs and switch between them. More User Interface page will change

kdetails on the project components will be given in the following paragraph. / \ the indicator to use colors. /




’ Hint Sometimes you don’t need all the panes, but you \
would like to have more space to work with the

layers or tables. In that case, Manifold System GIS

has the option for View - Full Screen Display main
Manifold System window using the entire monitor
screen, eliminating the title bar and menu bar. Press
F11 to enter full screen mode. Press F11 again to

exit full screen mode. If toolbars are hidden using

Tools - Customize and a window is maximized the

k result is a "full screen" display. )

(ll




The Help The help function is very important to be able to work with
funCti on Manifold System and many other GIS packages have such a
vast array of functions, that it is almost impossible to
remember the exact workings of all of them. It is common
that the user has an idea of what he/she wants to do and
needs manuals or help files to find the correct procedure.

By pressing F1, or going to menu Help > Contents, the help
window opens. Help can be accessed in three ways by
clicking on the tabs contents, index and search that are
located in the top left of the help window. Should more
information about a topic discussed in this manual is
needed, remember that help on all the words printed in
Bold can be found by typing that word in the Index tab.
Contents tab Information is grouped according to topic, for example all about drawings can be
found in topic drawings.

Index tab Index allows you to type an index keyword. For example the name of a button or a
function you encounter in a menu, pane or toolbar. This takes you directly to its
description, similar to the index of a book.

Search tab Search allows you to search for all keywords, like using Google on the internet. All
help texts containing the search term are shown as a result. Sometimes this can give
a lot of results and is therefore not always useful.

[ 2 Manifold® System Release 8 User Manual — = E@g
e D B [3)

Hide Back  Forward  Prnt Options Updates Support

Corterts | Index | Search| Favories| Welcome |f
""" o Thanks for licensing Manifold® System. . —
| - Read Me First i Manifold System has exploded onto the GIS 'arllfold.net
""" 32it and 64-bit Manifold Editions scene with unprecedented quality,
- @ Introduction performance, and value. Release 8 is a |
-4 Drawings = major upgrade to the previous release. It introduces many new
- Images capabilities while retaining key methods that will be immediately
- @ Maps familiar to users of previous versions of Manifold System.
- @ Labels
3% :i?;ds T If you are new to Manifold System please do not be misled by the

low price. Manifold System is by far the largest and most
' sophisticated GIS program ever created. Manifold includes many
- Geocoding o . .
- advanced capabilities beyond those found in ordinary GIS or
]--Q Decision Support System . . L )
@ Charts mapping systems. It |nc|_udes features similar to those in
professional graphics editors such as Adobe PhotoShop, CAD
systems like AutoCAD, database systems like Access or SQL
1.4 Frirting and Layouts Server, a _fuII forms-b_a;ed scripting gnwronmen_t, _statlstlcs and
- - mathematics, data mining and charting, a sophisticated Internet
[ 1 | r Map Server, an optional US street address geocoder and one of
the richest mannina nackanes arnind. Thera is sn much

J"@ Surfaces and Temains
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The help window.




PaneS and Many controls of Manifold System are accessed through

Panes and Toolbars. Panes are windows that give
TOOlbarS information about something. For example the ‘Project
Pane’ in the figure below. It gives information about what
components are available in the project.

The ‘Project pane’.

Project @
o0g 'S B X ]
Elﬁ Province_poly Drawing

i Province_poly Table
g San Jose_cropped

Image RGE Colar, 9139 x 6173 pixels
Local.

Toolbars are small windows that contain buttons linked to
tools. Depending on what type of data window is active
(like drawings, tables or images) different toolbars are
visible. Examples of toolbars are shown below.

Main @
DS o | | =2




Mavigation @

- - Ol @@ sy

Examples of toolbars.

To show or hide panes and toolbars you can go to menu
item Tools > Customize. Here you can select which panes
and toolbars are shown (see figure above). You can select
and deselect items to let them appear and disappear (just
try!). The functions of the different panes and toolbars will
be gradually explained throughout this manual.

Customize Iﬁ
Panes: Toolbars:

[ call stack » | | [[] alignment -

[7] control Points [ Edit

|:| Errors |:| Format

[7] &Ps Consale 2 Main

|:| History r Mavigation

[ nfo Query g

[ Layers Selection

|:| Motes Snap

Project Tools

[[] review Tools (Advanced) (inactive)

[7] selections - Tracing (inactive) -

