Geographic Information
Systems(GIS)
Experiment



Today’s Objective

* Creating 3 maps using importing data from Excel
— Global map (CO2 Emission)
— USA map (Spanish/English speaking people in USA)
— Location based data (Volcanos in the World)

— Also, there are 2 additional data sets (in zip folders), if you
have time, please feel free to process the data and make
maps.



What we learned?
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Attribute Table: Selection of fetures

- B By O x
Population Density x
FID | Shape | STATE | HAME | AIPS | LON LAT |~
u 0 |Palygan Ak Alazka 0z -152.24099 | 64.24015
u 1 |Palygan AL Alabama o1 -86.8526Y5 | 3279353
u 2 |Paolygon AR Arkanzas 05 -924392 | 3489977
u 3 Polygaon AT Arizona 04 -111.66457 | 534.29323 ~
n 4 Palygon CA, Califarnia 06 -9 605818 37 24537 T [ i ) o
| 5 |Polygon Co Colorado ns “105.54783 | 33.99855 o e
| BlPalygon  [cT Connecticut 09 7272623 4162196 [ i ) '
u ¥ |Palygan [ District of Calumkbis 11 -77.01464 0 35.80932 ) - ! : - |
u G Polygaon DE Delaware 10 -75.50592 | 35.99539 N :._ 2y
n 3 Palygon FL Flarida 12 -82.50844 2867437 ’
u 10 Palygon GA Geargia 13 -03.948458 | 3265155 E: h - '
u 11 |Palygan HI Havweaii 15 -156.34744 | 2024924 ! J,
u 12 |Palygan 14 lawva 19 -93.50003 | 4207463 I | 2 =
n 13 Palygan 0 Idaha 16 11465935 |  44.38905
u 14 | Polygon L Mirois 17 -89.19838 0 4006501 \
u 15 Palygan ] Indiana 18 -86.27548 | 39.590801 3 | : | ,;-
RN~ = P TNIOTSY o [Pt L' ame o “n as 2Enda 2 ARATA ': L 7 '\:-\_. o _"_ 2y
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Raster vs Vector
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Experiment 1:
Mapping Carbon Emission



Adding Shapefile

e Download the worldandUSshapefiles.zip Use your initial

e Upzip the zip file to the folder C:\Temp\TL\
Or you can save it on Flash Drive

e Open the ArcMap
e Add data countries.shp Country

F w

A shapefile is a simple, non-topological
format for storing the geometric location and
attribute information of geographic features.
Geographic features in a shapefile can be
represented by points, lines, or polygons
(areas).




Bringing Data into ArcMap

Join the data to a map file so that you can plot it
Create the file in Excel (and export to .dbf, .csv)
Can load Excel files directly into ArcGIS

Use the Add Data button and select the sheet where the
data are located (sheets are given a S)

Excel files are read only and can only be viewed

Need to conform to basic conventions:
* Have a single line header, one name per column
e No spaces in header names e L Alsedes
* Do not start headers with a number M/
e Don’t format cells as %
e Keep it simple....

/

/

No extra data over here ~




Example of a Relational Database

Table of Students

Table of Field Classes

@) Student Name (m @) Locations
200255332 | Ashworth, Robert O, ~—1—1 ~— 11— |Mars
200247773 Eennett, Lucy 2 2 The Eldon
200248043 Eithell, Hannah L. 7 3 Maone of your business
200248220 Eutler, Katherine E. 4 4 The Library (real one)
200271540 Eutterfield, Joseph D. 2 3] St George's Field
200254957 Chambers, Zoe O 2 8] Leeds Infirmary
200251893 Cherrington, Lauren b 7 Spain
200296475 Cole, Claire L. 3]
200283153 Crisp, Andrew 2
200258158 Fitt, Sarah E. 3
Favourite Drinks
Student Name Drink

Drinks

(St )
00255338

Anything alcohaolic

200247773 Stella
200248043 Champers
200245220 Red wine

200271540

=ex on the beach

Eennett, Lucy

Anything alcoholic

Eutterfield, Joseph D

Stella

Chambers, foe O,

Champers

Fitt, Sarah E.

Sex on the beach




Attribute Join

e Physical connection between two tables
e Appends the attributes of the two tables

e Assumes a 1-to-1 or many|[target]-to-1 relationship

Common/ Key fields:
ZONE_CODE

Parcel (before Join) it ZoneCodeDesc

| OBJECTID"| SHAPE- | PARCEL IDf[ZONE_CODE]YSHAPE Length | SHAPE Asea |
il

Bt 512 602452 | 342 455751

T =il 1T BaREEE a3 4244803
B2 B3 3R EENE S48 Fee0
TR RilZ| R - AR S

Many-to-one
Parcel (virtual table after Join)

Zonelodel esc. DESCRIFTION
l:i;':'lL't_ BT | TTL BN 1M 751 | 1. B0 Lommenosl
ErME =1 72 SRS AT 4244002 1 B | Commenras]
Brodd 503 ¥53 652045 5446 TRE25E 3 &03| Rendenhal
Tl 603 J130N0 3604 500 550025 3 &3 | Rlendernal




Joining the data

Table
- | | By Y Excel Data 1. Springfield (41)
CO2Emissions 2. Clinton (26)
Country Hame Country Code 2000 2010 3. Madison (25)
k| Aruba ABW 24 575045 | 2284724 4. Franklin (24']
Andorra AND 2.018181 6636721 . \
5. Washington (24
Afghanistan AFG 0.0375925 | 0.2590025 o g ( )
Angola AGO 0.585212 | 1.555985 6. Chester (23)
Albania ALB 0978175 | 1.499316 7. Marion (233
Arab World ARB 3. 774581 4504405 . .
United Arab Emirates - : — — 8. Greenville (22)
- Table .
Argenting 9. Georgetown (21)
Armenia ﬂ - %" %ﬁ C 10. Sal 211
- Shapefile data - Salem (21)
American Samoa [—— p
Antigua and Barbuda
- FID | Shape | OBJECTID NAME 1503 | 1502 FIPS COUNTRY
Australia
Austria 3 0 | Polygon 1 | Aland ALA | AX AX Aland
usina 1 | Polygon 2 | Afghanistan AFG |AF  |AF | Afghanistan
Azerbaijan 2 [ Polygon 3 | Albania ALB |AL |AL | Albania
Burundi 3 | Potygon 4 [ Algeria DZA_|DZ__|AG | Algeria
Belgium 4 [ Polygon 5 | American Samoa ASM | AS Al American Samoa
oo 5 | Polygon 8 | andorra AND |AD AN Andorra
& | Polygon T | Angola AGD |AD AD Angola
T | Polvgon 2 | Anguilla Als Al AN Anguilla
& | Polygon 9 | Antarctica ATA  |AQ AY Antarctica
5 | Polygon 10 | Antigua and Barbuda ATG AG ALC Antigua and Barbuda
10 | Polygon 11 | Argentina ARG |AR AR Argentina
11 | Pelygon 12 | Armenia ARM AM A Armenia
12 | Polygon 13 | Aruba ABW | AW AR Aruba
13 | Polygon 14 | Aszhmore and Cartier lzlands AUS AU AS Australia
14 | Polygon 15 | Australia AUS AU AS Australia
15 | Pohlygon 16 | Austria AUT AT Al Austria
16 | Pohlygon 17 | Azerbaijan AFE AF Al Azerbaijan
17 | Polygon 18 | Bahamas BHS BS BF Bahamas
18 | Polvaon 15 [ Bahrain BHR BH BA Bahrain
The Republic of Venezuela changes its name to the Bolivarian Republic of Venezuela. BRN |[BN  |BX | Brunei
i S — R —— - UK UK Wa United States Minor Outhving Islands
The Somali Republic changes its name to the Federal Republic of Somalia. =" BGD |BD |BG |Bangladesh
L — 3% BRB BB BB Barbados

The Republic of Cameroon supersedes the United Republic of Cameroon.
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Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

[]:l"lath'i:ulmsﬁ'una table

Open Attribute Table L

958 x m
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Data 2

Save As Layer File...
Create Layer Package...
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Properties...
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1. Choose the field in this layer that the join will be based on:

MAME -
2. Choose the table to join to this layer, or load the table from disk:

IE ‘200925 j

[¥] Show the atiribute tables of layers in this list

3. Choose the field in the table to base the join on:
-
Join Options
@ Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table,

(71 Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

| velidateJoin |

About joining data [ ok ] [ Canceal




Troubleshooting

e <Null> values — can occur if there are features in the

map that did not occur in your .dbf/.csv/.txt file —
become 0 when join is made permanent

e <Null> values across the board — join was not successful
e Check that you have chosen the correct columns on which to do the
join
e Make sure there are no spaces in the name/ids in one column but not
the other (hidden spaces)



Attribute Join Options

e Keep all rows — defaults

Join Table Target Table Resulting Table
Leeds L Leeds Leeds 1
Bradford | 2| [ > [Selby = [Selby
Wakefield | 3 Bradford Bradford | 2
Harrogate Harrogate
Wakefield Wakefield| 3

e Keep only matching rows

Join Table Target Table Resulting Table
Leeds 1 Leeds Leeds 1
Bradford | 2| [ [Selby == |Bradford | 2
Wakefield | 3 Bradford Wakefield| 3
Harrogate
Wakefield




Experiment 2:
Mapping Spanish Speaking people in
USA



Adding Shapefile

Use same methods to add data

Add data from folder USA_states/cb_2013 us_state 500k.shp
Add xIs data file > SpanishinUSA .xls

Join the data using state name

Right Click on Layer... Use Symbology Tab > Select the Quantities > select
variable.. > Colorbar..

Map the Spanish Speaking people in USA

D Unbiticd - &rchap oo
| F

de Edit View Bookmarks Incet  Selection Gecpred cessing  Customize  Windows  Help




Experiment 3:
Add XY Coordinate Data

Mapping Volcanoes
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Mapping Volcanoes

Open ArcMap.

Click the Add Data button and navigate the location where your file (global
location) is stored. (Download file from BB: VolcanoTable)

click Add to select the table and sheet.

Right click on the data table (seen in Table of Content) and select Display XY
data...

Choose your x and y values. Y is typically latitude and X is typically longitude.

Click Edit to define a coordinate system. You need to do this so that your
points show up in the correct area of them map.

Select WGS 1984 unless you know your data were collected in a different
coordinate system. Expand Geographic Coordinate Systems and World and
then scroll down and click on WGS 1984. Click OK twice to plot your points on
the map

Add Labels to Volcanic location
Add Title, Legends.. Etc... Print/Export a map covering all

location.
Save data as shapefile through “export data” option.



GIS Rule

 Never submit map without Title, Labels, etc.

e When Showing Global Map.. No need of North Arrow,
and Scale. (It is obvious)



Final Product

Produce map something like this...

WORLD : Major Volcanoes
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*Please export Map to
JPEG or PNG format
file.
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