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Lab 01: Introduction

Introduction - Basic principles of GIS
GIS is a technology used to view and analyze data from a geographic perspective.

GIS links location to information, and layers that information to give a better understanding of how it
interrelates. A GIS map is therefore composed of many layers, or collections of geographic objects
that are alike. You choose what layers to combine based on your purpose. The following map
contains four layers, Cities, Rivers, Countries, and Topography (elevation data).

= Remember: A Map is made up of Layers

glayen
= M Cites

=
=l @M Basic_Rivers
= M Countries
]
= M World Topography
RGB
MlRed: Band_1
[l Green: Band_2

In the preceding map, the “Cities” layer is made up of many different cities, and the “Rivers” layer of
many different rivers. The same is true of the “Countries” layer. Each geographic object in a layer, -
each city, river, lake, and county — is called a Feature.

= Remember: Layers contain Features
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In any GIS software, geographic features are represented as one of three geometrical forms, a
polygon, a line, or a point. Polygons represent things large enough to have boundaries, such as
countries, lakes or other large tracts of land. Lines represent narrow, linear features, such as roads,
rivers or pipelines. Points are used for things too small to be represented as polygons, such as cities
on a map of the United States, or schools on a map of DC. Polygons, lines and points are collectively
called Vector Data.

= Remember: Features can take the form of Points, Lines and Polygons, and are known
collectively as Vector Data.

Not all layers contain Features, The topological (shaded relief) layer you see above is not a collection
of geographic objects in the same way the other layers are. It is a single continuous expanse that
changes from one location to another according to the height/depth of the Earth’s surface. A
geographic expanse of this type is called a Raster. We use Rasters because unlike rivers, or
countries, things such as elevation, temperature, rainfall or wind speed have no distinct shape.

A Raster is a matrix of identically sized square cells or pixels (much like a digital photograph). Each
cell represents a unit of surface area, and contains a measured or estimated value for that location.
When displaying this information, colors are assigned to the individual pixel values along a ramp
scale.

= Remember: Layers also contain Rasters

Color

s Higher Elevation

. Lower Elevation

Color Ramp:

There is much more to an individual feature than its shape and location, and GIS files have the
potential to incorporate this additional information. There is a great amount of information that may be
gathered about any one feature. A country has population, a capital, a system of government, leading
imports and exports, average rainfall, mineral resources and many other things. Roads have grading
systems, speed limits, number of lanes, and one or two-way systems.

Information about the individual feature of any one layer is stored in a table. The table has a record
(row) for each feature in the layer, and a field (column) for each category of information. These
information categories are called attributes; therefore, these tables are commonly referred to as
“Attribute Tables”. Each object (or “feature”) on a GIS map is linked to a row of information in an
attribute table.

= Remember: Layers contain Features, and each Feature is linked to a row of information in the
Attribute table
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X

B butes o 0 o L
1SO_2DIGIT 1SO_3DIGIT | I1SO_NUM C Y_NAME LONG_NAME
ot [CXR 162 |Chridillas | Territory of Christmas sland
cC ek 168 |Cocodis. | Terrtory of Cocos (Keeling) Islands
co |coL 170 Colombia Repubiic of Colombia
KM {COM 174 |Comoros Union of the Comoros
CG |COG 178 |Congo Repubiic of the Congo
£ Jl | >

Record: 14 4| 51 20| Show [ Al Selected | Records (1 out of 248 Selected)

Now, let’s get started making our own map!!!
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Lab 01: Exercise

The ArcMap interface and adding data
1. Start ArcMap by double-clicking the ArcMap icon on your computer desktop.

(Alternately, click the “Start” menu, point to “All Programs”, point to “ArcGIS” and select
“ArcMap”)

il r'c M 3 pl

2. You may receive the following

) ®_ ArcMap m
welcome screen, if so, select “a —
new empty map,” and press OK. If Start using ArchMap with
you do not receive this screen, et .

ArcMap has selected a blank map s Jelmeiie e
by default.

@ e

Templates provide ready-to-use layouts and base maps
far warious geographic regions.

fﬁ " &n existing map:

Browze for mans.

™ Immediately add data
[~ Do not show this dialog again

3. You are now looking at the basic ArcMap screen with its various menus and tools. To begin with,
we will add some data. From the “File” menu, select “Add Data”. (You will notice that the “Add
Data” icon is replicated on the main tool bar. You will find that this is the case for many of the
tools and functions within ArcMap.)

= Untitled - ArcMap - ArcView

File Edit Yiew Insert Selection Tools Window Help

Ill New. .. Ctri+N + | ~]
= open... Ctrl+0
I save Ctri+3
Save fs,.,
Save A Copy...
N Add Data...
add Data from Internet (3

4. In the “Connect to folder” window, navigate to the location of your Tutorial folder:
“D:\Student\GIS_Lab_2011", and click OK.
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You will only have to do this step once. By establishing this connection, you will be directed to
your GIS lab folder each time you return to it and add new data to the map. It’s like creating a
shortcut.

Add Data
Look in: I@ o
1 Connect To Falder| Connect to Folder

Choose the Folder to which vou want ko connect:

M50Cach| [ CastudentiGIS_Lab |

_1Pythonz4 {5 New Folder ~
Bz i ) SAPLOGON
Quarankiry

A Tem |0 SAPSERWICES

¥ -5 SaPworkdir

=) Student
M ame: |0 VBE L i
) WS
Show of type {3 Unkitled ol
-5 WEG v | — |

[ oK ][ Caniel ]

5. Now open the folder “Lab_01", and select the file named “Regions”.

(If a warning box pops up when you attempt to add data at any point, just click OK)

= Untitled - ArcMap, - Arcinfo

Fle Edit Yisw Insert Selection Tooks Window Help

EEEEE T e — Tools used to query and zoom data frame
@@h SRR \% Dl eaow o o |m

EC e e R

x

= £ Layers [£3 ArcToolbox
= (+-5p 30 Analyst Tools

[+ Analysis Tools

& Cartography Tacls

P Conversion Taols

[+ Coverage Tools

P Data Interoperabilicy Tools
& Data Management Toals
[+-4§ Geocading Tools

P Geostatistical Analyst Tools
‘&9 Linear Referencing Toals
=& Multidimension Taals
+/-43 Network Analyst Tools

&P samples

& Server Tooks

+-45 Spatial Analyst Tools

48 spatial Statistics Tools

& Tracking Analyst Todls

Table of
Contents
Data Frame
| =
Display | Source | Selection Favorites | Index | Seach | Fa | » e w4 |,|—
Jgrawing' & @‘D' A - 7| [a) b <[ < ®zu ‘A- B b e~ |

| [-220.721 7.207 Unknown Units

/4 stant cree 00 = wiarld ba .« ® Uniitled - ArcMap- .. | 20 Introd . 7]

6. The outline of Ethiopia should now be visible in your map window. Notice that on the left hand
side of the screen you have a box containing a short list, beginning with the word “Layers.” This
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box is called the Table of Contents, and it lists the names of the various data layers in the map. It
shows the color symbol used to draw each layer, and tells you by means of a check mark,
whether or not the layer is visible.

Left click on the various (+) & (-) boxes in the Table of Contents window, noticing how the Table of
Contents changes. It works in a similar way to a data tree within Windows Explorer. Click on the
checked box next to the “Regions” Layer to turn the layer off, click it again, and the map
reappears.

The main window of the ArcMap interface is called the Data Frame. It is where your data is
displayed and manipulated. The various toolbars can be found both above and below the Data
Frame. Many of their functions are also replicated in the standard drop down menus to the top
left.

In order to make the map more detailed, we will add further layers. Add additional data by using

either the “File” menu, or click on the “Add data” icon \-!-/ . You will be taken back to the “Lab01”
folder. Select “Cities.shp” and holding down the “ctrl” key select “Rivers.shp” and “Lakes.shp”.
Click Add. The fact that you now have multiple layers in your map is represented in your Table of
Contents. Make sure that you see the “Regions”, “Cities”, “Lakes” and “Rivers” shapefiles in
your Table of Contents on the left of your screen.

Navigation using the ArcMap toolbars

10.

11.

12.

13.

Hold down your left mouse button over “Cities.shp” and drag it down below your “Regions.shp”
file. What happened to your map? The Table of Contents window controls the various layers of
your map. Whichever layer is on top in the Table of Contents, will also be the topmost layer of
your map. Move the other layers around to see how this property works.

IMPORTANT NOTE: In order to drag files to reorder them, your table of contents must be in the
Display mode, look at the bottom of the table of contents and make sure that the Display tab is
selected). Click on the Source tab at the bottom of the Table of Contents. Now that you are in
this tab, you can see where each data source came from. Try
to reorganize your shapefiles so “Regions” are on the top : ouree | Selection |
again. Notice that you cannot move the order of your shapefiles
unless you are in the Display tab. Click on the Display tab
again at the bottom of your Table of Contents in order to change order of your shapefiles in the
Table of Contents.

On your screen are various tool icons. By moving your mouse over each icon in turn, a pop-up
box will alert you to the name and/or function of that particular tool. Many of the tools, though
new, are self-explanatory, and many others, such as the “Drawing” tools, are quite similar to
those found in basic Windows programs. The most basic toolbar within ArcMap contains the
navigational tools:

TP ean B kO & 2 &

Locate the “Zoom In” tool Q . Using this tool, draw a box around Addis Ababa by left click
and hold while you draw a box. Now, select the tool that looks like a hand.

This is called the “Pan” tool. Use it to ‘grab’ the map and move it around in order to see other
areas of your map.

1:4,925,003 |
On your toolbar, you will see the scale box.
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14. Using the “zoom in” / “zoom out

e Em

or the “fixed zoom in” / “fixed zoom out’ """

tools,

adjust the map until your scale shows approximately “1:2,000,000”. You may also manipulate the
scale box by directly typing the required scale.

15. Switch to the identify tool and click on
any one of the diamonds representing the
cities. The “Identity Results Dialog” shows
you various facts about the feature that you
have selected. Using the Identify tool, you

can see the information associated with Fisld (e v
each city in the pop up dialog. FID 67

Shape Paink

AREA u}

PERIMETER u}

AFPYL 1554

AFPY1_ID 1554

COMNTIMEMT africa

UMREGION Eastern Africa 3

il IMTE Y Frhimrmiz

»

16. Now click on the tool called “Full Extent”.
largest feature (all of Ethiopia).

&

17. Click on the tool for “Previous Extent”

|dentify fram:

|- Cities
GINCHI

Identified 1 Feature

<Top-mast laver =

Location:

[35.096763 90244160 =

This resizes your map to cover the full area of your

and it will take you back to your last zoomed in view.

Now that we have explored a little on how to maneuver the basic tools in the map viewer format,
we will now look at the data that are behind the shapefiles, these data are very similar to an

excel table.

Feature Attribute Tables

In GIS, a feature on a map may be associated with a great deal of information — more than can be
displayed at any given time. This information is stored in an Attribute Table. A data layer’s attribute
table contains a row (or record) for every feature in the layer and a column (or field) for every attribute,
or category of information. When you clicked on one of the ‘Cities’ points in Step 17 (above), the
information you saw in the identity results dialog was the information stored in the Attribute Table for
the “Cities” Layer.

18. Click on the “Add data” icon. You will be taken back to the “Lab_01" subfolder. Select “Zones.shp”
and click “Add”. You may have a warning message pop up, just press the OK tab; we will cover
this in the next lab. In the table of contents, right click on the new data layer “Zones.shp”, and
click the option “Open Attribute table”.

19. Scroll down the table. There are 74 records (record one is numbered as 0 — see first observation
in the table under column heading FID), one for each zone in Ethiopia.
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20. There are multiple attributes, or fields. The “FID” field contains a unique identification number for
every record. The “SHAPE” field describes the object geometry (Point, Line, Polygon). Among
other attributes is the Zone name (EASE_ZoneN), its corresponding Region code.

E At tes of Zones Q@E|
| FD | Shape* | OBJECTID | Z4D | EASE Z4D | EASE_ZoneH | _REGIOH_R2I | EASE_Z6ID | Area km2 | Shape_Leng | Shape Area | »
» [ 0]Potygon [ ET Western Tigray [ oomo0 24651639216 .540653 2062609
1 |Palygon 30103 (o3 Essetern Tigray [i 0300 579504492 5123122 0485374
| 2/Paiygon 40102 oz Central Tigray [ 010200 10327.343231 5802723 0864498
| 3/Paygon o202 o202 Zonez [iF] 020200 297190097944 5065838 245002
| 4 Paygon 29 0301 |03m Harth Gander 03 030100 45436.128346 14.883025 3783169
| s/Paygon 3 0104|0104 Southern Tigray [ 010400 9403.097349 5620796 0734358
| & Palygon 34 0105|0106 Wekels [i 010600 24269371 0220693 0002029
| 7 Patygon 430308 [0308 Way Hemirs 03 030500 5470.994163 4895377 0708362
| & Paygon 47 0201 |o2m Zanet [iF] 020100 33086.254264 7712638 2743567
3 Palygan 43 0204|0204 Zaned [iF] 020400 1102229935 4020151 031641
| 10 Polvgon 650302 |03z South Gonder 03 030200 14607 450289 5552336 1212199
|1 Patygon 630303 [0303 Marth Willo 03 030300 12702.071544 5727648 105478
|12 /Paiygon 76 0602|0602 Wetekel [ 050200 26517 421181 5683132 2185726
|13 Patygon 620307 |0307 st Gojam 03 030700 13412646933 9397418 1108678
|14 Paygon 95 0304|0304 South Wl 03 030400 17212.240204 7450175 1424688
|15 Palygan 102 0311|0311 Brar Dar 5p. Zone 03 031100 6728075 0083078 0000558
|15 Paygon 105 0309|0309 Al 03 030500 6346.155555 4808264 0524445
|17 Palygon 108 0310|0310 Cromia Zone 03 031000 4072.655964 1434618 0336817
| 18 Patygon 1140205 |0205 Zanes 0z 00500 5355731732 4469865 044252
| 18/Palygon 116 0603|0603 As0s3 06 060300 14537 672656 5160334 1193811
20 Palygon 117 0306|0308 Esst Gojam 03 030600 1418554544 6134114 1472112
| 21 Polygon 190203 |0203 Zone3 [iF] 0300 16439741082 6852345 1 356052
22 Polygon 134 0501 |05 Shirile 05 050100 30664.533006 807935 252809
| 25 Polvgon 153 0305|0305 Morth Shewa (K3) 03 030500 16077.219047 9036153 1325995
|24 Paygon 164 0604|0604 Kemashi 06 060400 948.175608 11467186 0735085
| =5 Paygon 174 0406|0406 Morth Shewa (K4) 04 040600 11269.335837 7420462 0529063
|28 Paiygon 178 0402|0402 East ¥ellega 04 040200 22180.514992 847837 1 25229
|z Paygon 183 0502|002 Jiigga 05 050200 13373506893 5302517 1096115
| 28 Paygon 195 0401|0401 West iellega 04 040100 24315509249 5857265 1.892091
| zaPaygon 204 0405|0405 West Shews 04 040500 21312154774 7043331 1794341
| 30Palygon 217 0410|0410 Esst Harerghe 04 041000 23543577928 659662 LRI
21 Bt 273 e ram v Mawara I aamnn Anas arrna 4 raRn AR n RETTR
Record; ﬂﬂ 1 jﬂ Show: W Selected Records {0 ouk of 74 Selected) Options =

21. The order in which the fields are displayed can be rearranged, much like in excel. Click once on
the field name in order to highlight it, then, click a second time (you should see a white arrow), to
drag it to your preferred location. Rearranging the data like this has no adverse effects on the
database or map.

22. Field data may aiso be sorted

nght C“Ck on the fleld FID | Shape* | OBJECTID | ZaD | EASE_ZaD | EASE_zonel i pFrinu g1 | Fack 7en |
“ ” H H E i
NAME”. YOU will have Optlon _| 65 |Polygon 5100508 |0508 Afcler .
« . » || 9 | Polygon 545 0713 a713 Amaro Special Wiorecds E Sort Descending
to sort Ascendmg or || 45 Paygon 3340408 0408 Arsi -
« . » . | 19 /|Palygon 116(0603 | 0603 Asosa 2HMmArze. ..
Descendlng . Dependlng on 7] 18 Pavoon 1060308 0309 Ao
H H | 21 | Polygon 397 0411 o411 Bale )
the field type, the data will be _| 15 |Palygon 1020311 (0311 Bar Dar Sp. Zone B Eield Caleulstor...
1 1 | B8 |Polygon 5300720 |O718 Basketo Special Woreda Calculate Geometry. ..
Sorted 3 In alphabetlcal OI’ || &1 Polygon 470 0711 a7 Benchi Maji N
numerical order. Sort and || & rovgen 5140412 0412 Borena g (AL 7
. . o 71 Polygon 557 0714 ar14 Buriji Special Woreda
resort this field and observe [ z/raygen 4102|0102 Central Tigray Az hfizee=s G
| 59 | Polygon 462 0719 om7 Darvvura ¥ Delete Field
the effeCtS on the table | 35 | Polyoon 277 0504 0304 Deghatur =
|| 70 | Polygon 553 0716 a6 Derashe Special Woreds Properties. ..
arrangement || 31 | Polygon 223 150 1501 Dire Davwa T T
o 1 |Polygon 3 0M03 o103 Easetern Tigray o1 010300
o 20 |Polygon 117 |0306  |0308 East Gojam 03 030800
| 30 | Polygon 217 0410 a0 East Harerghe 04 041000
| 34 |Polygon 273 | 0407 o407 East Shewa 04 040700
| 26 | Palygon 178 | 0402 0402 East Wellega 04 040200
|| 46 | Palygon 356 0503 0503 Fik 05 050300
|| 41 |Polygon 3135|0708 |O710 Gamo Gofa o7 071000
o &7 |Polygon 526 |0705  |O70S Gedeo o7 070500
o B0 |Polygon 4565|0507 |0S07 Gode 05 050700

23. Records, as well as fields can be highlighted. When a record is highlighted in a table, its
corresponding feature is highlighted in the map. A highlighted record or feature is said to be
“Selected”.

24. Right click on the field “NAME” and Sort Ascending. Click the grey tab at the left edge of the first
record in the table, (Afder). This record is now selected. See below.

B Attributes of Zones

FID | Shape* | OBJECTID | ZHD | EASE_Z4D |
B5 Polygan 510 0508 0508 Afeler

EASE_FoneH

8 Lab 01 GIS Manual — December 2011



25. Move or minimize the attribute table in order to see the map more clearly. The Afder zone should

be highlighted. You may have to use the “Zoom to Full Extent” to spot the selected district.

B Attributes of Zones [Z|[E|rg|

Shape * | OBJECTID | ZAID | EASE 74D EASE_ZoneH REGION_R2I | EASE 76ID | Area km2 | Shape ~
_|Polygon 5100508  |0508 Afcer 05 050800 £2244 GOG0RT 11 =
__[Polygon 548 0713|0713 Amaro Special Woreds a7 071300 1557 445529 1. .

Dialurinn A [NANS nAns: Mo A nAnSnn RTAR ITORR T

2

26. To unselect this record, Select the “Options” tab on the bottom right-hand side of the Attribute
table, and click “Clear Selection”.

27. You can also select objects in ArcMap directly from the map window. Close the attribute table for
now. Pan to the Southern Area, and select a zone using the following “selection” tool from the

main toolbar. L\P

28. Reopen the attribute table for sfve T3 . (

“Zones.shp”. On the bottom-center % ‘
of the attribute table, click on the ~J] * 7~ .3"

button “selected”. The district you ; /=163

selected should appear as the 1] shape* | oBJECTID | z#iD | EASE z#iD | EASE_ZoneH REGIOH_R2| | EASE_Z6ID |

Area_

Only record |n thls I|St Epolygon 510 |0505  |0505 Afler 0s 050500

See how the link between table
and map works; Items selected in ot 14| </ tonl

G2244

>

3
the map are also selected in the ¢
table, and visa versa. When you
select a zone, and you see that
more is being highlighted than just
the zone, this is because the
select tool selects the related area
with each area file in the table of
contents. So, not only did you select Afder Zone, but you also selected Somali Region. You can
open the Regions Attribute table and click on the “Selected” tab, you will see that Somali Region
is selected.
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29. Now unselect this record by selecting the “Options” tab on the bottom right-hand side of the
Attribute table, and click “Clear Selection”. Close the attribute table. If you still have an area that

seems selected on your map, you can use the “Unselect” button 8 to unselect everything in
the Data Frame.

Symbolizing Features

Symbolizing features means assigning them colors, markers, sizes, widths, patterns, transparency
and other properties by which they can be recognized on a map. Data Layers added to Arc Map have
default Symbology. Points are displayed with small circles or diamonds, and polygons (or shapes)
have a fill color and outlines. The colors for points, lines and polygons are randomly chosen.

30. First, turn off the “Zones” layer, by clicking the little black check mark to the left of the layer name
“Zones”.

31. Then, use the “Zoom to Full Extent” 0 button to return to a view of entire Ethiopia.

In the Table of Contents, double-click on the color symbol for “Regions” layer. - ;gims
The Symbol Selector dialog opens. —=> [

32. The scroll box on the left contains predefined [T, X
symbols. The options frame on the right allows _
you to pick specific colors and set outline widths, | @ | =
Choose a color of your preference for both Fill ~

and outline.

Green Blue Sun

Options
Fil Colr: *’F
TA'}

Hallow Lake Riose OutreWidtr ;7 =

Beige Yellow (Qlive

Properties.
Green Jade Blue bore Symbols M
— T o | _Fea |

33. Next, we will work on the Symbology for the Cities. In the table of contents, double click on the
point symbol for the “Cities” layer. The Symbol Selector dialog opens once again. In the scrolling
box of predefined point symboils, click “Circle 1”. In the “Options” frame, click the drop-down
arrow to change the symbol size to 4 points.

Again, choose your color preference. On the map, the Cities should display with your new
symbol.

34. Choose a new color for the “River” layer also by double clicking on the line symbol underneath the
layer in the Table of contents, as you did for the “Zones” and “Cities”.

35. Experiment with the colors and options for the various layers. You are not tied to those suggested
by this lab.
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= Labeling: All maps contain textual information. Features in ArcMap are identified with labels that
make use of information from fields in the Attribute table to identify a particular set of features.

36. For the moment, turn off your “Cities” and your “Rivers” layer.

37. Double left click on the “Regions” layer, The pop-up window you now see is called the “Layer
Properties” dialog. The mapmaker controls many properties of an individual layer from this
dialog, and we will work with this quite regularly in the future, but for the moment, click on the

“Labels” tab. (see below)
38. Click on the arrow for the drop down menu on the Label Field option, and choose “Region_Nam”.

Layer Properties

N\
General] Source] Selection] Displa_l,J] S_I,meologyl Field= ] Diefinition Quer

v Label features in this laper

Joinz & Relates ]

Method: |Label all the features the same way. ﬂ

Al features will be labeled using the options specified.

Test Sting

Label Field: Region_Marm j Expressian. .
Text Spmbal
|[@] Aial -5 -
AaBhyyIz
H-= ‘ I | u Symbol. |
AN ANV
Other Options Pre-defined Label Style
Placement Properties. .. Scale Range... | Label Styles... |

aK | Cancel | |

39. Using the text tools, change the label to bold size 8. For more advanced options, click on the
button “Symbol”, then the button “Properties”, and finally the tab “Mask”.

This will allow you to put a halo on your text. Choose a white halo, of 1.5 points.
Click OK repeatedly to accept these changes and exit out of the Layer Properties dialog.

You are encouraged to explore the other tabs within the labeling function at your leisure. For
example, you can explore the “Label Styles” under Pre-defined Label Style to see different sizes

of text and shadowing styles.

Saving your progress

At this point, you have changed and customized quite a few features of this map. In order to preserve
these changes, we will now save your progress as a “Project file”.

A project file in ArcMap carries the file extension .mxd. An .mxd file saves each component of a
working map, from the files you have opened, to the colors you have chosen. This allows you to edit
and return to a particular map, repeatedly.

40. From the “File” menu in the top left corner of your screen, choose “Save As”. Navigate to the GIS
folder on the C: drive; C:/Student/GIS_Lab/Lab01, and save as “Lab01_"Yourname”.mxd. It is
always a good idea to save your map repeatedly while working.
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The Layout View

41.
42.

You now have a basic GIS map of Ethiopia. The next step is to prepare this map for printing.

First, make sure that your “Regions”, “Cities”, and “Rivers” shapefiles are all turned on by

checking the checkmark box next to the layer name in the table of contents. Also, go to the “Add
Data” button, and add the “Lakes” shapefile to your datascreen.

43.

The map window that you have been working in up to now is called the “Data View”.

We will now move to a different map window called the “Layout View” to prepare the map for
printing. The “Data View” is where you perform the majority of your GIS editing work, while the
“Layout View” is where you arrange your map(s) along with preferred graphics for printing or
export. To navigate between these two views, there are two small tabs located on the bottom

left-hand corner of the main map window.

The “Layout View” 18 represented by the white sheet of paper, and
thy the little globe. Click over and back between

these tabs, and observe the changes.

44,

45,

46.

47.

The third_little_icon, represented by the double arrows, is the
“‘Redraw/Refresh” button. Use this button at any time, if you feel
your map has not redrawn fully after opening or editing.

the most space on our page for our map.

Click on the File tab in the upper
left of your screen and scroll to

“ . » Printer Setup
Page and Print Setup”. Make
surg you select Landspcape for Name: |2 Witrair\ESSP - HP LJ 9050DM PS x| Propeies..
the Orientation. Also click the et IREEE,
checkmark to “Use Printer Paper it HF Lasalet 30507
Settings”. This will give you a Wheie: - ESSRA0SION
dottedgoljtline Of hOngaI’ y())lu are Comments: IFFRI ESSP/DGSD BUILDIMG
Paper

ablet t? e)xpand your map. (see S Lot <1 | | [ PiterPape
next ste — .

P Source: |AutomaticaIIySeIect j i ..i Frinter Margins

|:| Map Page [Page Layout]

|
O] ﬂ
| A Toutviewl ?

When you have finished experimenting with the alternative map views, select the layout view.

We want to select a paper setup that best fits the geographical nature of Ethiopia in order to use

M/

48. Now, resize the window around your map of Ethiopia,

so that it fits within the printable area.

Orientation: " Portrait

Pa

[~ . :
I~ [v Use Printer Paper Setiings
ge

Page Size that will be uzed iz equal to Printer Paper Size

it [85 [Inches |
Height: |1 1 | Inches j
Orientation: . o)

Iv Show Printer Marging on Lapout

Sample Map Elements

=

™ Scale Map Elements proportionally to changes in Page Size

]

Cancel

..I.'-:.::?L'T
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49. Using the “Insert” menu, add a Title, Scale Bar, and North Arrow to your map. Using the insert title

option, name your map “Ethiopia: Regions and C

ities” (or something similar).

There are many Scale Bars, and North Arrows styles to choose from. Pick your favorite.

50. Return to the menu option “Insert” and click on
“Legend”.

File Edit View |Insert Selection Toos Window

N = || £ &F DataFrame
@3 =

]

x

A Text

S £ Map1-1 B Meatline. ..
- LAC_

51. In the Legend Wizard dialog that pops up, accept all the default options by Clicking “Next”

repeatedly, and finally “Finish”.

52. You will notice a small legend appear somewhere
correctly.

53. If you wish to change the name of your layers in

in the middle of your layout window. Position it

the legend, edit the corresponding text in the

table of contents, and it will also change in the legend. Just click twice on the text in the table of
contents to edit it, (as you would to rename a file in Windows Explorer).

54,

When you are happy with the appearance of your map, you can export this map as a .jpeg, by

choosing the menu option “File”, scroll to “Export”, then save with as (Lab01_YOURNAME.jpeg)

in your Lab01 folder following the instructions.

map should look similar to the one below (featuring

PLEASE MAKE SURE that you save the changes to your map before you continue. Your

your own color and style preferences of
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» 3 DN e
.
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Lab 02: Advanced symbology

In the previous exercise, Rivers had the same line symbol regardless of their level of importance.
This is sufficient for a basic navigational map, but most GIS maps are used as a visual interpretation
of tabular data, therefore we will learn how to visualize such data in this lab.

1. Open a new, blank map by clicking on the “New Map” button b in the upper left corner of your
screen below the “File” button.

2. From your Lab01 folder, add the file “Regions”, “Cities”, “Lakes” and “Rivers”. Reorder these files
in the table of contents so that “Cities” are on top, “Rivers” are next, then “Lakes” and “Regions”
is at the bottom. Remember: Your table of contents must be in the Display mode, look at the
bottom of the table of contents and make sure that the Display tab is selected.

3. From your Lab02 folder, add the “Roads” shapefile. Uncheck the roads layer for now so you don’t
see it in your map frame; we will work on that later. When you uncheck it, the roads layer should
disappear from the Data Frame.

4. Choose an appropriate color for the “Regions” layer, and then SAVE your project file as
Lab02_YOURNAME to the Lab02 folder.

5. Double-click on the layer name “Cities”; this will take you directly to the “Layer Properties” for the
layer. Select the tab “Symbology”.

6. In the “Show” box (see graphic),  [TAFErINSETN
click on the option “Quantities”,
and the sub-option “Graduated

General] Source] Selechic Spmbalogy l Fields ] Definition E!uery] Labels] Joins&HeIates]

Shawr:
Symbols”_ In the “Value Field” Features Draw quantities using symbol size to show relative values. Irnport...
dropdown list, select the Field kS Csslieation
name “POP” W alue: |PRP/§ j Matural Breake [Jenks)
. Nomalization: | none | Elasses: ’G %
7. Click “Apply”, but not OK. If you VA
move your dialog slightly you Charts Symbol Size fighld) to:]18
. . Multiple Attributes \vamn Template
will see that the city symbols Symbol | Range | Label [ ®
have changed. The map is still e 34000000 -9562.000000 34.000000 - 9562000000
a little too busy. Change the @  9562.000001 - 31701.0000 9562.000001 - 31707.0000C
“Symbol size” to “from: 4 to: @  31701.000001 - 76:376.0000 31701000001 - 76:376.0000
12 : .Z;, @ 75375000007 - 164300.00( 78375000001 - 164300.00C
8. Next, click on the “Classify” tab. . TE4900.000001 - 2112737.0 164900000001 - 2112737.0
ThIS WI” _take yOU to the MWI— Show class ranges using feature values Advanced -
“Classification” drop  down
menu (see graphic).

QK | Cancel | |

9. Click on the arrow to the right of [HE=—_—G—-_G

“Classes” and choose 2. Click | casificainl V.
on the arrow to the right of r--l.anu.al

Classification Statistics

Counk: 442

“Method” and choose “Manual’. Moo 2112739 000000

« » Data Exclusion Sum: 5998162 000000

10. Choose your “Break Values” to | | : Hean: 13570 502262
E: ion ... 5 ing ... edian: .

be 50,000 and the second the e 2nen Standard Deviation: 101334 561450

same as it displays the
maximum value of population of
a city. (See right) 500

o
=

Colurmns: [~ Show Std. Dev, [ Show Mean

15000000000
2112737.0000

11. Press OK once you have finished
step 10.

4007

3004

200+

100+

14 0

T T T
34.000000  528209.750000 1056385500000 1524561.2500002112737.0000

I Snap breaks to data values Cancel

QK




12. Now you are back to the Layer Properties Window. Double-click on the largest circle and chose a
bright color to represent the cities that are greater than 50,000 people. Press OK.

Double-click on the other circle and chose the symbol : ) _
“Circle 1” in the left box, change the size to 4 and choose a  >¥mbal Size from: 4 o
color for these cities that display population under 50,000.

Symbal | Fange

1027 - 1000000
;\ 1000001 - 16281717

13. Press OK repeatedly until you see the mapping screen again.

14. Now it should be clearer where the cities of 50,000 are. Switch to your identify tool i , click on
one of the large circles. Scroll up and down in the “Identify” window that appears in order to read
the attribute information. What is the city’s name (SCHNM)? What is its population (POP)? What
is the population calculated for the year 2000 (ESO0POP)?

= Now, SAVE YOUR WORK again as Lab02_YOURNAME!
15. Okay, now we are ready to add our roads. Check the box next to your roads layer so it appears
in your Data Frame.

16. Wow! There are a lot of roads in Ethiopia, this is not very helpful. Double click on the roads layer
(double-click on the word ‘Roads’) in order to enter into the “Layer Properties” window. Click on
the Symbology tab like you did when you were working on the cities.

17. Click on “Unique Values” under the “Categories” option to the left of the Layer Properties window.

(see below)
18. Next, in the drop down menu on [T SR RIX
the Value Field, choose - —
“ ” . outes aing & Relates
SL:['ITFtACb%R-(I;dY I?Q/d Ither,], CIICk General ] Source ] Selection ] Displa <Fields ] Definition Querny ] Labels ]
on the ta all Values”. ETe—
N il Draw categories uging unique values of one field. Irnpart....
19. Let’s first see how the Primary || i Color Ramp
roads connect to major cities =l |
. e
(The primary roads here are
labeled as AC or Asphalted | |guanties Symbol | Ve [ Labe | Count_|
Concrete) Charts |:| <all ather valuss: <all ather valuss:
' Multiple Attributes <Heading> SURFACE_TY
aC aC 7
Gravel Gravel ?
ST ST ? J
Earth Earth ?
< > 7 J

20. Double click to the left of the
“AC” on the line symbol, this will
take you to the “Symbol

Selector WlndOW, choose the mlﬂd\ﬂalues._| | Remave Al | Advapced -

“ExpressWay” symbol and LAVAVAN
press OK. You are now back at
the “Layer Properties” window. ok | Coesl | |

21. Now, press “Apply” and move the “Layer Properties” window to the side so you can see your map.
Now you are able to see the primary roads more clearly.

22. Now let’s label the other roads more clearly. Double click on the line next to the “Gravel” roads in
order to the “Symbol Selector” again. Choose “Major Roads” symbol and press okay. Do the
same for the roads labeled “ST” and “Earth in order to display them in a different color. Press
“Apply”, and now all roads in your Data Frame should have the colors you chose to display.
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23.

24,
25.
26.

27.

28.

29.

When you have finished experimenting with the alternative Roads
views, select the layout view (see step 44 in previous exercise if
you need help).

Using the “Insert” menu, add a Title, Scale Bar, and North Arrow to your map.
Return to the menu option “Insert” and click on “Legend”.

In the Legend Wizard dialog that pops up, except all the default options by Clicking “Next’
repeatedly, and finally “Finish”.

You will notice a small legend appear somewhere in the middle of your layout window. Position it
correctly.

If you wish to change the name of your layers in the legend, edit the corresponding text in the
table of contents, and it will also change in the legend. Just click twice slowly on the text in the
table of contents to edit it, (as you would to rename a file in Windows Explorer).

When you are happy with the appearance of your map, you can export this map as a .jpeg, by
choosing the menu option “File”, scroll to “Export”, then save following the instructions.

Your map should look similar to the map below.

>

PLEASE MAKE SURE that you save the changes to your map before you continue.

Population and Transportation Infrastructure
City Population
©  Under 50,000
@ oversoom
Road Type
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Lab 03: Chloropleth mapping in Arc-GIS

1. Open a new, blank map by clicking on the “New Map” button N in the upper left corner of your
screen below the “File” button.

2. From your Labo01 folder, add the “Regions” and “Lakes” shapefile. From your Lab02 folder, add
the “Roads” shapefile. From your Lab03 folder add the “Woreda” shapefile.

3. Double click on your “Woreda”
layer in order to open up the

“Layer Propertiesn window. And General] Source] Selection] Displa}.
“ » Show:
choose the Sym bOlOgy tab. e — Draw quantities using color to show values. Impart....

Features
Categories Fields Classification

Walue: | Pop_04 z ﬂ Marial
iy I\‘ Z
Nomalization: | nbhe ™ v| | | Classes: s <

Layer Properties

lelds ] Diefinition Query ] Labels] Joinz & Relates ]

4. Click on the “Graduated Colors”
under the Quantities option on
the left side of the Layer

A |

A

Gradyated-spml
Propartional symbals

PI’OpeI’ties window. Dot density Color Bamp: - -
: Charts Symbal | Range | Label |
5. Choose Pop 04 in the Value |Multiple Attribut 2 35139- oo —
Field, which is the population 50001 - 75000 50,001 - 75,000
count per woreda in 2004. 75001 - 100000 75,001 - 100,000
100001 - 125000 100,001 - 125,000

I 125001 - 150000 125,001 - 150,000
150001 - 200000 150,001 - 200,000

6. Classify your data accordingly by
clicking on the “Classify” button
and choosing classifications for
your values (see step 8 of the
previous exercise for help in the
specific steps of classifying your
data). When finished, press [ ok | concel | |
Apply and Okay.

I~ Show class ranges using feature values Advanced -

7. Now you are back to the Layer Properties Window. Left click on the numbers

Break Yalues Yo
under the label column. Here you are able to change the labels of your data =onn J
so when you make a map, the labels in the legend are clear (see right). 75000
100000
125000
150000
200000
565764

8. Change all of your labels following the graphic above. Then click out of the labels box and press
Apply and OK to return to the mapping screen.

9. Make sure that your “Roads” layer is on and that you have classified your roads in hierarchical
order.

10. It is interesting to note spatially how population follows critical road infrastructure. But, is
population count an appropriate measure to understand relationships between infrastructure and
demography? Let’s experiment with a different measurement to understand the differences and
then create a map of both.

11. Right click on the “Woreda” shapefile name in the table of contents and press copy.

12. Scroll to the top of the Table of contents and right click on Layers tab = £ Lavers 5.4 choose
“Paste Layers”. This will copy the same layer that you have already built on population count into
the Table of Contents. You will now have two of the same “Woreda” layers in your table of
contents.

13. Now, double click on the new “Woreda” layer that you just copied into your table of contents and
click on the “Graduated Colors” under the Quantities option on the left side of the Layer
Properties window.
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14. Choose Pop_Dens (this is the [ FS_—I-

population density: average
people per square kilometer General] Source] Seleclion] Digplay  Symbology ] Fields ] Definition Query] Labels] Joins&HeIates]

Show:
by WOreda). F::tum— Draw quantities using color to show values. Impart. .
; : Categories Fields Classification
15. CIaSSI,fy your . p_OpUIatlon Quantities Walue: |PDD_DBH j M anual
density data by clicking on the Graduated colors o Classon W,
“ClaSSify“ button and Marmalization: |n0ne ﬂ : P o

Proportional symbolz

choosing classifications for Do densiy CobcRany: |~

your values. See the picture | |chans

to the right under the label | [Muliple Atuibutes (-4 'DF‘SD";;DD — 'nge' |
. . -10. ¢

“‘Range” which shows how | 10.000001 - 50.000000 10-50

classified my data. (look at 50.000001 - 100.000000 50-100

step 6 above if vou need 100.000007 - 150.000000 100 - 150

h Ip Wh fini hy d [ Y o 150.000001 - 200000000 150 - 200

elp). én Tnnished, press 200000001 - 350,000000 200- 350

Apply and Okay. 350000007 - 77520000000 » 350

[~ Show class ranges using feature values Advanced =

16. Left click on the Symbol tab above the color squares and choose Properties for all Symbols.
Under the Outline Color tab, choose No Color for your outline color and then press OK until you
exit Layer Properties.

17. Notice how population density changes the further away one gets from the main infrastructure
corridors in the highlands. Turn off and on the “Roads” layer in order to see the Density
differences under the “Roads” corridors.

18. Now add your “Regions” shapefile from your Lab01 folder. Left click on the colored square
underneath the layer in the table of contents in order to open the Symbol Selector window.
Choose the “Hollow” option and press okay.

19. Turn off the “Roads” layer and just look at the differences between Population Density and
Population Count. You can do this by turning off and on the Population Density “Woreda” layer.
The layer beneath it is the Population Count layer.

Population Density Population Count
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Looking at the Population Density map, we can see that parts of SNNP and areas in the Northeast of
Oromia have very high population density (see two maps below). In these high population density
areas, what does the road infrastructure look like? Are they well connected?

Later in the course, we will use spatial analysis to calculate distance, access, and remoteness to
specific targets such as cities and markets in order to quantify these relationships!

20. Now we will map both of the variables in the same layout window. Switch to the layout view, by

clicking on the layout symbol in the bottom left and corner of the map window.

21. Using the “Insert” menu, add a legend, and other appropriate cartographic elements to your map
(North Arrow, and simple scale bar) for the Population Density map.

= Save your map if you haven’t recently!

22. In the layout window, resize the map, so that it is
roughly one-quarter the size of the page by clicking
once on the map and then dragging one of the
corner sizing squares to diminish the size of the
map. (You will also have to resize the legend and
other elements). Move them to the top right hand
corner of your layout.

23. From the “Insert” drop down menu, choose the
‘New Data Frame” option. This will add a new
empty map window to your layout. (see right)

24. Now to add data to your new map window. In the
table of contents, right-click on the “Woreda:
Pop_04” layer in your first Data Frame that you
have been working with up until now and scroll to
“Copy’.

25. Now right-click on the “New Data Frame” listing, and
scroll to “Paste”. Repeat the process to add the
“‘Regions” and “Lakes” layer to your second map
window.

26. In a multi-map set-up such as this. Only one map may be considered
“Active” at any given time. This means that you can only work on the
elements of one map at a time. To “Activate” a map, you can simply
click on it in the layout view, or, you can right-click on the title of its
corresponding set of layers in the table of contents, and scroll to

“Activate”.
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27. On switching to the “Data View” (remember, the little globe symbol), |"' . you will notice that
only the active map is shown.

28. Test this by switching to the “Data View” and activating (from the table of contents) each map in
turn.

29. After understanding varying “Data View” interfaces, put the final touches on the maps (including
adding another legend for the Population Count map) that you chose to make and export them

as a .jpeg by going to the “File” button in the upper, left corner. Scroll to export and save as .jpeg
in your Lab03 folder!

Your layout window should now look something like this, but may have different colors!

Population Density - 2004
Roads Woreda

Road Type Pop_Den
= Asphalted Concrete <10
Surface Treated 10-50
—— Gravel 1 50-100
——— Earth B 100-150
N 150 - 200
I 200 - 350
Il - 350

Klometers
o & 10 @ ET)

Population Count -2004

Roads Woreda

Road Type Pop_04

= Asphalted Concrete Under 50,000
Surface Treated 50,001 - 75,000
—— Gravel [ 75,001 - 100,000
- Earth [ 100,001 - 125,000
N [ 125,001 - 150,000
i I 150,001 - 200 000

[ 200,001 - 585,764

e —— w— lometers
0 50 100 200 300 400
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Lab 04: Working with Attribute Tables in ArcGIS

1. Open a new, blank map by clicking on the “New Map” button N in the upper left corner of your
screen below the “File” button.

2. From your Lab01 folder, add the “Cities” and “Lakes” shapefiles.

3. From your Lab02 folder, add the “Roads” shapefile. From your Lab03 folder add the “Woreda”.
From your Lab04 folder add the “Banks”, and “Microfinance” shapefiles. Reorder your shapefiles
so that the point data are at the top of the table of contents, then the “roads”, and last the
“woreda” shapefile.

= Remember: Your table of contents must be in the Display mode, look at the bottom of the table of
contents and make sure that the Display tab is selected.

4. Choose an appropriate color for the “Woreda” layer, and then SAVE your project file as
Lab04 YOURNAME to the Lab04 folder.

5. Double-click on the layer name “Banks”; this will take you directly to the “Layer Properties” for the
layer. Select the tab “Symbology”.

6. In the “Show” box (see step 4 in the previous exercise), click on the option “Quantities”, and the
sub-option “Graduated symbols”. In the “Value Field” dropdown list, select the Field name
“TOT_Bank”. This value field represents the total number of banks in each town.

7. Change the “Symbol size” to “from: 4 to: 16”. Next, click on the “Classify” tab. This will take you to
the “Classification” drop down menu (see graphic on step 7 in previous exercise if you need
help).

8. Click on the arrow to the right of “Classes” and choose 6. Click on the arrow to the right of
“Method” and choose “Manual’.

9. Choose your “Break Values” to be 1, 3, 5, 7, 10, and the last number - Sl el ﬂ
displays the maximum value of banks in a town. (See right)

10. Press OK once you have finished step 9.

LAy IV

131

11. Now you are back to the Layer Properties Window. .
Left click on the numbers 2-3 under the label =¥mbal Size from: {4 to: 16
column. Here you are able to change the labels of [ guphol | Range [ Label [~
your data so when you make a map, the labels in
the legend are clear.

12. Change all of your labels following the graphic to the
right. Then click out of the labels box and press
Apply and OK to return to the mapping screen.

11 -1 Ower 10 v

how clazz ranges using feature values Advanced -

...li e

I_

(g}
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20. For now,

13. Now define thresholds for the “Microfinance layer following the same steps that you completed

above. Use the variable “CLIENTS” in order to show how many people the microfinance project

is serving

14. | used the thresholds shown to the right, but
you can experiment using different
classifications in order to emphasize

microfinance projects that are serving over
50,000 people or emphasize small
microfinance projects. The way in which you
classify your data depends on what you hope
to demonstrate and communicate to your
audience.

Symbal Size fram: |4 b |'IB
Sprnbuol | Fange | Label
& 1] <
& 1-5000 » 5,000
O 5007 - 10000 5,001 -10,000

O

10007 - 20000 10,001 - 20,000

20007 - 339360 Ovwer 20,000

O

15. Although we are able to see where most of the Banks and Microfinance offices on a map, we

should do a few calculations to understand how these banks and microfinance areas are

represented spatially.

16. Right click on the “Banks” and open your attribute table (Remember, this is the table that holds all

of the underlying data that connects to our specific map layer)

17. We have quite a bit of data in this file, such as:

- Town name

- Town population

- Wereda name

- Region

- Zones

- Population urban

- Population rural

- Population total

- Government owned banks
- Private banks

- Total banks (this is what we mapped at first)

18. Let’s use our attribute table tools to summarize some of these data by administrative unit. Right

click on the “Wereda” tab in your attribute and choose “Summarize”.

(See below) which gives you a variety of
options on how to summarize your data. You
will see that each variable in your attribute
table is listed. Click on the + box next to the
variable name. This will give you a drop down
list of various calculations you can perform.
You have a choice to summarize data by

“Wereda” including: Minimum, Maximum,
Average, Sum, Standard Deviation, and
Variance.

lets Sum “GOV”, “PRIV’ , and

“TOT_Bank” by clicking on the + box next to
the variable name. Choose “Sum” for each of
these variables by clicking on the box next
the Sum option.

Lab 04

19. This will take you to the Summarize window

Sumrmnarize creates a new table containing one record for each unigue value
of the selected field, along with statistics summarizing any of the other fields.

1. Select afield to summarize:
WEREDA |

2. Chooge one or more summary statistics to be included in the
output table:
+ POPTOT A
+ Source
= GO
[ Mirirrm
[ Maxirmum
[[] Average
Surm
[] Standard Deviation
[ Variance
= PRIV

[ W T

3. Specify autput table:
D:MrainingG15_LabhLab044Lab04E ank T able_Emily. dbf

-

Abat Summarizing D ata | (] 4 | Cancel | D11




21.
22.

23.

24,

25.

26.

27.

28.

29.

30.

Last, save your table to your Lab04 folder: Lab04BankTable_ YOURNAME and then press OK.

This may take a moment for the table to calculate. It will then ask you if you want to add the result
table to the map. Click YES.

Close your attribute table and open the table that you have created by right clicking on the new
table of contents and selecting “open”. You will now see the variables that you selected in the
“Banks” layer have been summarized by Woreda. This table also includes a variable called
“Count_Wereda” this is an automatic field that is calculated in ArcGIS that tells you how many
observations per Woreda were calculated to sum each statistic that you chose.

The bottom right of the table shows you the number of observations. Notice that there are 119
observations in this dataset. This means, that at the time these data were collected, there were
119 different Woredas that have a bank. BUT, note that the first observation in our table, there
are 9 observations that didn’t have a woreda name allocated to their bank location. Thus, there
may be several other woredas that have banks, but were merely not labeled.

Let's see where these banks are that do not have a Woreda label. Open the “Banks” attribute
table. Right click on the Wereda variable and choose “Sort Ascending”. You will see the nine
observations. Highlight these observations by dragging your arrow over the 9 observation tabs,
or hold the shift button down and select each individually.

Now move your table to the left of the screen so you can see the points that are highlighted in the
map. They are primarily in the east part of the country (See below)

B Attributes of Bank

FID | Shape* | TOWH_HAM| POP |
u 14 |Point Asayita 1000
18 |Point Dwakti 10534
21 |Poirt il 2441
3 57 |Poirt |Degeh Bur 28708
| 65 Point Erer 5027
u E5 |Point Jijiga BS795
42 Poirt Auvash 1000
_| 111 Pairt Kebri Dehar 24263
121 |Poirt Gode 45755
u E6 |Poirt Fincha-a 11600 | Ahay Chamen
86 |Paint Dukem 4576 | Adaa Chukala

>
Showe | All Selectecj
p—

Recaord: ﬂjl—‘%jﬂ

Let's populate the missing Wereda labels by
performing a spatial join on the “Bank”

Join Data

Juoin letz you append additional data to this layer's attribute table =0 you can,

shapefile. Right click on the “Bank” layer and
select “Join and Relate”. This will open the
Join Data window.

In the Join Data window. Select to “Join data
from another layer based on spatial location”.
This will present you with several options.
Follow the example to the right and populate
the fields as such.

We choose that each point will be given the
attributes from the polygon that it falls inside.
This way, we will be able to population each
bank point with the attributes from the
Woreda file that we have.

Save this new shapefile in your Lab04 folder
as Banks2.shp

for example, spmbolize the layer's features using this data.

‘wihat do you want to join ta this layer?

- |

1. Choose the layer to join to this layer, or load spatial data from disk:

|J0in data from another laver bazed on spatial location

Select a jain f2ature
options bazed on geometry tepes of the source feature class and
the join feature class.

33 above. You will be given different

Each point will be given all the attributes of the palpgon that:

(+ it falls inside.

i~a polnt falls |n8|d Rl than one polygon [for example, becauze

™ s closest to it.

A, distance field iz added showing how cloge the polygon iz (in the
unitz of the target layer). & polygon that the point falls inside iz
treated as being clozest to the point [iLe. a distance of 0],

3. The result of the join will be saved into a new layer,
Specify output shapefile or feature class for this new layer:

|D:\training\G|S_Lab\LabD4\Banks2.shp

o]

=

About Joining Data Cancel |
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31.
32.

33.

34.

35.

36.

37.

38.

39.
40.

This may take a moment to process, the shapefile should add automatically to your map.

Now, right click on your “Banks2.shp” file and open the attribute table. Notice that you have now
merged the attributes from the “Banks” shapefile and the “Woreda” shapefile.

Right click on the W_name attribute. Notice that each “Bank” point now has a Woreda attributed
to its location. There are no blank values.

Now, if you would like to create an improved table that has all of the information on Woreda
name, you can summarize your “Banks2.shp” by W-name (as you did previously in steps 18-22
of this exercise).

Let’s calculate another indicator in our attribute table. First, make sure that you do not have any

observations selected/highlighted by clicking on the unselect tool S in the upper left of your
screen.

Now, open your Banks2 attribute table if it is not already open. Click on the Options tab in the
bottom left of the Attribute table window and choose “Add Field”. We are going to create a new
variable by calculating the percent of banks that are privately owned per town.

Name your variable PctPriv, and choose “Float” as the F¥EE=ME E]§|

type of value. Then press OK

N arne: |Pde
Type: Float -
Field Properties
Precizion 0]
Scale o

Ok, | Cancel |

You should now see that the field that you have created has been added to the attribute to the far
right of the table.

Now we will populate this field using the data that we already have in our attribute table.

Right click on the label of the new variable you created “PctPriv’ and select “Field Calculator”.

41. When you open your Field Calculator FaEEREIEHE,
window, you want to create the | ..
following formula REGION
ZOMES
[PRIV]/ [TOT_Bank] POPURE
FOPRUR
FOPTOT
by choosing from the Fields drop down 2ource
menu. ?E!I};Bank
FID_Z
OBJECTID_1
WD
petPriv = [ Advanced j J j
42. When you have created the sa PRIV / [TOT_Bank] Load..
formula as you see to the right, press [/ —
OK Help
WL
r ‘1,;;{!
Cancel
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43.

44,

45,

46.

47.

48.

49,

50.

After a few moments, you will see that the field you | sum_priv|Sum ToT Ba| = petbriv "}

created is populated with your calculation D 1 o
0 0 0.5
0 0 0 GEEG6T
0 0 a
0 1 a
1 3 05333333
0 0 0.5
0 0 0.555556
0 1 a
0 1 a
0 0 a

Now, if you want, you can follow the same steps as above to calculate the percent of Banks that
are government owned per town.

Remember, you can always collapse any of these data by using the summarize tool that we used
at the beginning of the exercise to understand values by a larger aggregation (Woreda, Zone, or
Region) and recalculate percentages if needed.

Now that we have calculated percent of Banks that are privately owned, let's map these to see
where the largest share of private banks are located.

Double click on the “Banks2” shapefile, in order to go to the Layer Properties window. Under the
Quantities option under the Show field, choose “Graduated Symbols”. Under the Value field,
choose your new variable “PctPriv’. And then press Apply and OK.

Drag your “Cities” layer above the “Banks2” layer in your table of contents, and classify your cities
by Cities under 50,000 and Cities over 50,000. Notice how the larger share of private banks tend
to be near larger cities.

Classify your “Roads” data. Notice how most “Banks” follow the Road infrastructure of the
country, and the larger proportion of private banks are on major roads.

When you are finished, your output should look something like the map below. Remember
though, you can create many tabular statistics using the attribute table in ArcGIS that may be
better represented in a Table format instead of a Map format. This depends on what you are
trying to communicate.

Usually a mixture of tables, graphs and maps are the best way to communicate data

Share of Private Banks

City Population Share of Private Banks
®  Under 50,000 ° 0
@  Over 50,000 ® 04

Road Type ® 45

Asphated Concrete @) 6- 75

Surface Treated
75-1.00
Gravel

Earth
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