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RELMA

REGIOMNAL LAND MANAGEMENT UMIT

Introduction to GIS and Digital Cartography using ArcExplorer

Requirements

This exercise requires a PC with Windows 95/98/2000, Windows NT, or later and the freeware
ArcExplorer 2.0. To download and install ArcExplorer see appendix 1. The necessary data are
available on the RELMA_ GIS1.0 CD. Sources of internet available data are given in appendix 2,
and in the document Spatial Data and Applications for Environmental Studies in Africa.

Objectives

This exercise will give an introduction to GIS and digital cartography using the ArcExplorer
freeware. To illustrate the exercise different freely available data over Africa will be introduced.
The objective of the exercise is that the students should gain basic insight into GIS and digital
cartography including data types, scale, symbolizing, labelling and layout. After completing the
exercise students should be able to create small-scale thematic maps.

Task
To pass the exercise a thematic map over Africa with major rivers and catchments, and
population centers showing cities symbolised based on inhabitants should be handed in.

Start the GIS freeware ArcExplorer and add data

C
In this exercise we will use ArcExplorer tJ - a GIS freeware offered by ESRI (ArcExplorer is the free
viewer of ArcView)— see appendix 1 for instructions on how to retrieve ArcExplorer from the internet and set it up.
If the ArcExplorer icon is not on your Lasnch nternet Explorr Bronsser CWETReTl & acElore Hep
desktop you can find it via “Start - j " snantichte
[E3 EPSOM Printers 3

Programs - Esri — ArcExplorer 2.0 @ e B s oot
— ArcEXplorer” %}’f@ GIF Construction Set B CoffeeCup Image Mapper++ Tuldehnes

@ Map Maker 3 E Using ArcExplorer

’ Start ArcExplorer

3 pwva-ls

The source program is under
“C:\Program Files \Esri\

ArcExplorer2.0”. & FE
Start ArcExplorer. Shut Down..

i@l start |J & ”“ &) Search Resu

Its | & Introduction to GIS.‘.l 4 |Digital :artugraphy..] B Inkroduction ko GIS‘..l @

The main parts of the ArcExplorer interface are shown in the figure below. You will be presented
with an empty project called Untitled. The Legend window contains two tabs (pages), one for
Local themes (themes that are stored on your local computer or local area network) and one for
WWW themes (themes stored on Web sites). In this exercise we will only use local data, to use
WWW data your computer must be connected to the internet. An introduction on using internet
data is given in the exercise Data Mining on Internet.


file:///Documents/Spatial%20data%20and%20applications%20in%20Africa.htm
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To get help on any topic just press F1, or search via help in the menu bar. You can also find the
users manual (Using ArcExplorer.pdf or Arcexplorer.pdf) in the same folder as the program
file. This manual can be read by using Adobe Acrobat reader (see appendix 1 for download of

Adobe Acrobat).

In the interface you will notice that some menu and tool items are gray (fuzzy) that means that
they are not available at the moment. Many items require that you have some themes in the view,
(a theme is a maplayer in GIS jargong) and some that you have at least one theme active (this
will soon be clear to you).

3 ArcExplorer - Untitled =10/ %]
J_l File Edit Yiew Theme Tools ﬂelp |
“D|ﬁn|i -EEEE:;EE B|é Tool bars

[ElZ=]Ra ¢ ||en <wr=Tere 2@

Local IW""‘"WI
Legend
Map View
ArcEsplorer iz ready | Mo Active Theme L

Save, =] | the ArcExplorer project, preferably in your home directory. Change the name into
something logical. Remember to save the project frequently in case you should cause the
program to crash or loose power supply.
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We will start by adding some maps

from the RELMA_GIS1.0 CD. Dete Toms Al ArcE splorer Types - EEE 8, = &
Press the Add Theme button, ¥ ‘ DAD atabS patialfricabpoliicaly

and go to the directory =] Data | [ Name [ Type
...data/spatial/africa/political = Spatial E africa_nations.shp Paluge
and select Africa_boarders.shp =0 Africa [ africa_admin_districts... Palyge
by double clicking on it (or select it {0 climate frin::a_l:u:-ar;:ﬁ:z:.:Ezhp Palyg
and click the #ddTheme 1yytton). Dg EyEdr:d.:,

Also add the themes -7 images

Africa_basins.shp and - infrastruct.

Africa_rivers.shp under ...data/ -~ lapout

spatial/africa/hydro from the F;Q ij:'f:r'im -

GITERE dotoguc box. e

| Fiterns faund

The Legend window should now contain 3 themes, as shown to the Local | whww |
right. The river theme is composed of lines, and the basin and boarder [ AFRICA_RIVERS
themes are polygons. Click in the Check box to the left of the e -
AFRICA_BOARDERS theme. You should now see the map of
African countries in the Map View. Also click the Check boxes of the

river and the basin theme — note the difference between themes with Check box:l
[ AFRICA_BOARD

[N AFRICA_BASIMS

i

lines and polygons. Use the Zoom In tool, K , to zoom in on Africa

and the Zoom out tool, Ia to zoom out. With the Zoom In tool, @
chosen click the left mouse button, do not release the button, and drag
the window you want to zoom and then release the mouse button.

Use the Zoom to Full Extent button, =2 to return to the full view. If you just click in the view
with the Zoom In tool active the position you clicked will be the center of the new display area

after the zoom. Also try the Pan tools, £# and . Turn off the river and basin themes; we will
only use them later in the exercise.

Select and Find Data

Note that several of the Tools are still fuzzy (i.e. inactive). Activate the  Local |www |
AFRICA_BOARDERS theme by clicking on the label (not the Check I AFRICA AIVERS
box) and see how the active theme appears ‘lifted’. Now also several W - )
of the tools will be activated and have a full color saturation.

We will now locate Uganda (or another country) in our view by using

&4

[~ AFRICA_BASINS
=

. Click the find tool. ¥ &FRICA_EOARD

O [

the Find tool,
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In the dialogue box

Enter Uganda under 1. select search
type, set 2. Select a search type to
Any part of Field, and 3. Choose
which theme to search to
Africa_boarders. The click the

Find button,

and select 4. Pick a feature to be

Africa_boarders CNTRY NAME.

Then 5. Select the operation to

perform, sequentially click the buttons
Highlight

b

_ Panle | and
Zoom To

Uganda should appear in yellow in the
Map View. Use the Clear Selection

tool, to deselect Uganda.

Querying data

Thomas Gumbricht

i 2 Find Features (Text searches only) x|

1. Enter the text you want ta find [searches are caze-zensitive]

Inganda j
2. Select a zearch type

% A Part of Field

" whale Field

= Start of Field

3. Chooze which themes to search

africa_rivers
Africa_bazing

Find I

4. Pick a feature 2 matches found

africa boarders

SOVEREIGN

africa_boarders IJganda
8. Select the operation to perform
Highlight Fan To Zoom To

To see the database table for an individual country use the Information tool, i . Make sure that
the theme Africa_boarders is active (i.e. elevated), point at any country and click the left mouse
button. All the fields of the database for the selected country (a record in database jargon) are

displayed.

G
Next we will try the Query Builder, X' (0 see which African nations are larger than Sweden.
The area of each country is given in square kilomters in the theme Africa_boarders.




Introduction to GIS Thomas Gumbricht

Make sure Africa_boarders is the x|
active theme and click the Query =I5

. P ' CURR_TYPE 4] <l =1> Sample Values -]
Builder, ™ . In the query dialogue e = | o | <= | [z32097 —
box select SQKM_CNTRY as field LANDLOCKED and [ or | lke | | 1232421

ws : POP_CNTRY 580011.188
then press the “>” sign and fill in i . 116514.797 d
K SOVEREIGH Statiztics I p »
500000 (the area of Sweden in KN —
square kilometers) by hgnd in the [ SGKM_CNTRY >500000 =—_— |
query below (as to the right). Press
Execute, and then Highlight x| Display Field: [CHTRY_NAME =l
Results. 21 African countries are ™ Show al attibutes
larger than Sweden. Huery Results: 21 selected
In the query builder you can also ;g;? NAME | =
calculate summary statistics for Angola —
numerical fields. Try it out for the Betswana
. Central African A..

area of countries. How many Chad
countries are there in Africa, and what | Eavet |
is the average size of the countries in Select a field:
Africa? (The answer is 48 countries Highight | Pan | zom |

2
and 609474 km ) | Highlight Hesultsé Zoom to Resultz |

Next try to build a query to see which African countries are larger than Sweden but at the same
time have less population (the population of Sweden is 9 million). The Query should look like
this: SQKM_CNTRY > 500000 and POP_CNTRY < 9000000. How many countries
fulfilled this Query?

To clear the classification press the Clear Selection tool, & |

Symbolizing data

Use the Zoom to Full Extent button, =2 to get the view of the whole of Africa. As you can see
all countries have the same color. We shall now symbolize the map and the countries by putting
different colors to them.

To set a background color and other Map Display Properties
map display properties press View in ~Map Appearance Map Colors

the menu bar and then Map Display I Serollbars on map Bl o “ oK
Properties. You can add scrollbars W 2D appearance ighigh |

and make the map appear 3D and ™ Border Style =

change the color of the Background ~ dction taken when Escape key is pressed ————————— (6
(the sea in our case) and Highlight [ Stop drawing al themes =] w
(when you query the data the result is

highlighted in this color — yellow is
default). Click OK when finished.
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Make the theme
AFRICA BOARDERS

active. Open the Theme -

PrOpertieS dialogue box — Clazsification Options The Unique Walues clazsification displays features by applying a
. . ? W Srls Syl sumbol to each unique walue for a specified field.

either via the Theme

Theme Mame Iafrica_l:noarders

& Unigue Yalues

properties button,| )
or double click a theme’s

R " Class Breaks Dizcrete values and symbols:

: " Standard Labels AFRICA_BOARDERS [CHTR'
name in the legend. Set P Algeria il

e . . o Owerlapping Labels Angola COLOR_M
Classification option to Eonin CORF EODE

be Unique value and Eotswana CLURR_TYPE

Field to NAME. Press EE[ELTS. e Eﬁfsuirglrfmv
App|y Also try the E:m?;?.zrf}ican Re & EEI\IJEE%EEED
Remove Outline option Chad -

in the Theme

Properties dialogue box.

If you want to remove

thematic classification

from the active theme ok Cancel Apply
press "R Clear

Thematic Classification

button.

To change the individual color (or other symbol) for a particular record first open the Theme
Properties box, simply click an attribute and than select Color, Style and Size.
You can set individual colors, style and size of each attribute by clicking on them. Try changing

the color of Uganda as shown below. To get to Uganda in the Discrete Values and Symbols
L
menu you have to use the scroll tools, #* to get to down to ‘U’ in the alphabet. Remember to

press APPLY to activate your symbolizing.
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o
i X
Theme Hame Iafrica_l:u:uarders Symbol properties _|

~ Classification Options ———— The Urique Values classificatior =&t the symbol properties you wish to be applied.
" Single Symbol gumbol to each unique value for

" Unigue Yaluss Colar:

Styler |5 alid fil -
Somalia - I J

South Africa & Size:
Sudan

Swaziland Outlineg calor:
T anzania, nited Fg
Togo

Turizia

Ilganda

Wwiestern Sahara
£aire

Zambia *

I

€ Class Braaks Dizcrete values: and symbaols;

" Standard Labels

™ Mo Overlapping Labels

—
-

Cancel |

If you have done everything correct, your map should now look like below.

7 ArcExplorer - Untitled =10] =|
JJEiIe Edit Wiew Theme Tools Help
=2 = IS AN TR

| &Zlolaagme- |0y &

A=l

Local |"-.-'-.-"'-.-'-.-"'-.-'-.-"|
[~ AFRICA_RIVERS
A
[~ AFRICA_BASING
=
v AFRICA_BOARD
Algena
Angaola
Benin
Baotzwana
Burkina Fas:
Burundi
Cameroon
Central Afric.
Chad il
Congn  »
ArcEwplorer iz ready Active Theme: AFRICA_BOARDERS ,j,:

Labeling maps

To label a polygon map in ArcExplorer you have to add a duplicate copy of the theme. Use the

=

a

Add theme button, ‘, and add a second copy of the AFRICA_BOARDERS theme. Put the
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new theme highest up in the Legend (grab it by holding down the left mouse button and slide it to

the top of the legend).

Open the Theme Properties dialogue for this second AFRICA_BOARDERS theme — either by
double clicking, through the right mouse button or under Theme in the menu bar.

Theme Properties

Thems Mame |africa_buarders‘|

In the Theme
Properties dialogue set
Classification Options
to be Standard Labels.
New labels and edit
boxes will appear. Select
NAME as Text field and
deselect Draw features.
You can also change the
Font. Press Apply and
then OK. Your map
should now have name

labels for countries in
Africa

— Classification Options The Stan 2 Set Textfield draws text for & specified field.
. 1. Set classification to 3. Deselect
option to be Test fickd: Draw Feature
Standard Labels . [ Traw eamEs
CHTRY_MAME
oo I — j [~ Allow duplicates
¢ Stamdard Labels Horizontal alignment v Splined text
P ) IEenter j [ Flip
e e el Yertical alignment [~ Fitted
ICentEI j Fotation anale 0
Fant: 1
- Iy )
IMS Sans Serif |i T
H-Offzet field: -Offzet field:
| = [
4. Click Apply
k. | Cancel | Apply |

X

As you will see when you display the whole African continent the name labels are too large; it is
difficult to read the names as well as distinguish which name belongs to which country. To
improve the layout of the map you can decide a scale above or below which the name labels will
not be displayed. First zoom the map of Africa so that you can conveniently read the labels and
associate them with a particular country. Activate the theme and press the right mouse button, in
the pop-up menu (see next page) select the option Set Maximum Scale Factor. Zoom to Full

Extent, £ _ and voila no name labels - if you zoom in they will reappear.
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&7 ArcExplorer - Untitled I ] 3
JJ File Edit Wiew Theme Tools Help |
ST

[Zl& wlaaqme- | o8l

s | IR i
v .-'l‘-.FFHE.E‘-. EEI.-“-‘-F!F‘I |

,} Add Theme.. Chrl-a
|— AFRICA Rl e Add ArcSDE Theme Chl+D

=]

Ethiopiz

M 7< Remove Theme
[~ AFRICA_BA: g Zoom to Ackive Theme

%3 Foom Previous

v AFRICA_BOD.
Al Use in Owerview Map
geria
Angola . . e
Display Thematic Classification
Benin |_ =Y
Batzwal 48 Clear Thematic Classification
Burkina 7 clear selection Shiift4-Del
Burundi
I;amerl_:l Maove Theme b
Set b azimum Scal: Set Minimum Scale Factar active Theme: AFRICA_BOARDERST -
L 2 E— Set Maximum Scale Fackar
Palygon Remove Scale Fackors
tz... Polygon -
Falygon fddress Match Propetties. .

Theme Properties

To enlarge your View you can use the Toggle Legend button, | . Try it.

Zoom to Full Extent. If you followed the instructions no labeling should be seen. You should
now add a tool that allows you to use the mouse for displaying selected properties of a theme.
Make sure the visible AFRICA_BOARDERS theme is active (the copy of this theme

symbolizing colors). Click the Map tips tool, i ‘, to display the Map Tips dialog. Select
CNTRY_NAME in the list and click OK. When you move the cursor in the view the name of the
country where you slide the cursor will be shown in a little box. Hands on your heart - how many
African countries do you really know?
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Display overview map and add image theme

Before adding an overview map and another
Theme you need to hide the legend of the
AFRICA_BOARDERS map. This you do by
pointing the cursor to the
AFRICA_BOUNDARIES theme, click the
right mouse button and deselect Display
Thematic Classification in the pop-up menu.
There is now enough space to have a better
overview of the Legend and the content in the
Map View.

You shall now define the

AFRICA_BOARDERS as an Overview Map.

Again point at the AFRICA_BOARDERS
theme in the Legend and click the right mouse
button. Then select Use in Overview Map
from the pop-up menu. You should now have a
small overview map under the Legend. If you
zoom in to the Map View, the area in the Map
View will be shown in the Overview map.

ArcExplorer can display
georeferenced images as
backdrops. Use the Add
Theme button, | ¥, ‘ and
navigate to the directory ...
data/spatial/africa/images and
add the image
Africa_Worldsat_Pleasing.tif.
Move the new theme to above
the AFRICA_ BOUNDARIES
theme in the Legend. You can
either use the mouse to drag and
drop it, or use the pop-up menu
by clicking the right mouse
button while pointing at the
theme to move it up or down in
the Legend.

v AFRICA_BOARDERS [CNT

v AFRICA WORLMSAT PIF.
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@ acrica_coseo |

Algeria | o
Angola ¢ odd Theme... Chrl4-f
kel

Benin ;!,'E Add 5DE Theme. ..
Botswa
Burking #% Remove Theme

Burundi —_—
Camero g Zoom ko Theme

Central w3 zoom Previous

Chad
':'_-'_""9':' ; Ise in Owerview Map
[Djibati
EEL'r'I:'t ll Diizplay Thematic C: hifi-:atin:nn
ko
Eﬁ;‘::am & Clear Thematic Classifitation
Ethiopiz /' Clear Selection ShifE+-Lrel
Gal:u:urj
| I
¥ AFRICA_BO*T™
+: add Theme... Chrlas
+ 4dd SOE Theme. .. Ch+D

7 Remove Theme

é} Zoom ko Theme

& Foom Previous

Lse in Oy

+ add Theme... Chrl+
# 4dd SDE Theme... Chrl+D

% Remave Theme

é} Zoom ka Theme
1 Foom Previous

Use in Cverview Map

|7 Display Thematic Classification
8 Clear Thematic Classification
Shift+Del

£# Clear, Selection

Maove Theme

Move to Top

EDVE [

Move ko Bokbom

Set Minimum Scale Fackar

Set Maximurm Scale Fackor

Remove Scale Fackars
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Make the image theme the active theme (it should appear raised) and use the Zoom to Active

Theme tool, & ‘ Change the active theme to be the AFRICA-BOARDERS theme that you used
for setting the MapTips and move the cursor over the Map View — the name of the countries will
be displayed despite that you do not see them.

Composing a thematic map
We shall now have a heme Properties

look at the drainage
system of Africa. Click

Theme Mame Iﬂfrica_l:uasins

the Check box for the — Clazsification 0ptions
= The Single Symbol clazzification dizplavs all the features ina them
AFR|CA_BAS|NS % Single Symbal with the same symbol.
theme. = Unigue Yalues
AFRICA_BASIMNS
" Class Breaks
This theme shows the € Standard Labels

major catchments of the " Ma Overlapping Labels
African continent. But

we only want to see the Size: | 1

boundaries so that we
Outline color: | %

can see the satellite
image as a backdrop.
Open the Theme
Properties dialogue and
set Style to
Transparent Fill and
Outline color to orange.
Click Apply. OF. Cancel Apply

In the same way click the Check box for the AFRICA_RIVERS Theme. Change rivers to a blue
color and line width to be 2 in the Theme Properties dialogue.

11
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Set the scale and scale units

A scale bar is obligatory for a map. Thus you must add one. This you
do under View in the menu bar as shown to the right. To change the
scale bar to display kilometers and be in centimeter units change the
Scale Bar Properties (also found under View in the menu). Map
units are decimal degree so you must not change them, set Scale
Units to kilometers and Screen Units to centimeters You also need
to set measure units to be able to interactively calculate distances in
the map. This is done under Tools in the menu. Set the Measure

o2

units, =" to be kilometers and see how far the distance is between
Egypt and South Africa (should be approximately 6 000 km). On the
map view, click and drag a line representing the distance you wish to
measure.

Thomas Gumbricht

View Theme Toolz Help
| Owervigm

Clear Overview

Beszet ArcExplarer ToolBar

!
[ Toggle Legend
f

Dizplay Scale Bar

Scale Bar F'n:upertie k

| M ap Dizplay Propertiez...

You should now have a thematic map of Africa showing rivers and major watersheds against a

satellite image backdrop.

Your turn

To complete the exercise you should put the national boundaries on top of the map (in black) and
add a theme showing major African cities (found in the file AFRICA_CITIES in the directory
...data/spatial/africal/infrastructure). The city theme is composed of point data. Try to
symbolize the cities according to number of inhabitants, as done in the example on next page.

When you are satisfied with your cartographic product it is

time to transfer to another media. Either print it, S |, if you are
connected to a printer. Or export the map as a bitmap —found
under Edit in the menu bar as shown to the right.

If the map is only built from vectordata copy it to EMF format,
Copy to File [EMF]. If the map contains images copy it to
BMP format, Copy to File [BMP].

o]
£l

(e

JJEiIe Edit Miew Theme Tools Help

Loca [T Copy to File [EMF)...

Copy to Cliphoard [EMF)
Copy to Clipboard [EMF]

E] Copy REile [BMP)..

Chil+C

12
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AFRICA — major drainage system and population centers

13
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Appendix 1: How to get ArcExplorer from the internet

Use a web-browser (Netscape, Internet explorer) and navigate to ESRI’s homepage
(http://www.esri.com) and to the page with free resources (in the blue field to the left, you have
to scroll down get to Free Resources), select ArcExplorer (you should then be transferred to
the site http://www.esri.com/software/arcexplorer/index.html). Read about ArcExplorer and then
press Download (version 2.0 is the latest at the time of writing this instruction). You should then
be transferred to the page http://www.esri.com/software/arcexplorer/aedownload.html.
Download the file ae2seup.exe, also download the User Guide, arcexplorer.pdf.

Close all windows applications that are running on your PC and install ArcExplorer by executing
the program ae2setup.exe (the program that you downloaded). To be able to install ArcExplorer
you must have administrative rights on the computer you are using — if you do not have that you
must ask your system administrator to help you. To install and run ArcExplorer the user should
have full access (read and write) to the archive C:\Esri\ (not only for installation — also for
running). When you install the ArcExplorer the default path for installation is “Program files\
ESRI\ArcExplorer”. It is recommended that you accept that.

If you get stuck or do not understand a command, please refer to the User Guide that you
downloaded (arcexplorer.pdf). This document is in pdf format, which you can read using Adobe
acrobate reader. If you do not have acrobat reader on your computer you can download it from
http://www.adobe.com/. Installation is done in a similar manner as the ArcExplorer installation
described above.

Appendix 2: Free data from the internet used in this exercise

Most of the data used in this exercise is freely available from the internet. Most of it you can find
via ESRIs (the supplier of ArcExplorer and ArcView) home page www.esri.com Their own main
data can be found at ArcData online - http://www.esri.com/data/online/index.html. Other data
suppliers can be found under the page http://www.esri.com/data/index.html, especially the data
hound is useful for finding thematic data over specified regions

-http://nt1.esri.com/scripts/production/esri/marketing/datahound/main.cfm.

For more comprehensive information on data available over the internet see the document Spatial
Data and Applications for Environmental Studies in Africa. The exercise GIS Data Mining on
Internet introduces using ArcExplorer for direct linking to map resources on the internet. It also
includes examples of how to find and download other datasets, including Digital Chart of the
World (DCW), which is a comprehensive dataset with global coverage. DCW data covering the
RELMA countries (Uganda, Ethiopia, Eritrea, Tanzania, Kenya and Zambia) is available on the
RELMA_GIS1.0 CD (under ...data/spatial/ DCW). To import the DCW to ArcExplorer you
must use special software (Import71), which is also supplied on the RELMA GIS1.0 CD. It is
however not trivial to import this data, but you can find the instructions in the exercise Data
Mining on Internet.

14
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