Geology 203: Volcanoes
Volcanic Earthquakes GIS Project

If you get stuck in any way, you can email me at: adamskm17@uww.edu

Copying Data into Excel

You will most likely get the earthquake data from sites like http://earthquake.usgs.gov/regional/neic/
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You can then open up Notepad, which is under the START MenuA ProgramsA AccessoriesA Notepad
Paste the data into an empty Notepad document.
Save the document as a text file (.txt)

You can then open up Microsoft Excel, which is under the START MenuA ProgramsA Microsoft
OfficeA MS Excel 2007

With Excel open, click on the CIRCLE in the upper left-hand corner and a pull down menu should appear,
left-click on the OPEN option.

When the OPEN window opens, your only options will be Excel files (.xl). At the bottom of the window,
there are two boxes, one says File Name and the other says File Type. Click on the down arrow
on the right side of the box that says File Type. You will find the option of Text Files at the
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bottom of the list. Click on the Text Files option. Now, if you are in the folder where you saved
your volcano data, the file should appear, otherwise you can now find you Volcano data, click on

it and then say OK.

A new window will open called TEXT IMPORT WIZARD. It should look like this.

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Fixed Width.
If this is correct, choose Mext, or choose the data type that best describes your data.
Original data type

Choose the file type that best describes your data:
() Delimited - Characters such as commas or tabs separate each field.

h: -Fields are aligned in columns with spaces between each field.

Startimport at pow: | 1 ]| Fie grigin: 437 : OEM United States [v]

Preview of file \\uww.edu\stustoragedfs\AdamsKM 17\PRIVATE \hawaii, txt.

>

MRE DATE LOCAL-TIME LAT ow DEETH LOCRTION
wim/d h:m:=s deg deg km

2009/01/27 01:20:42 20.210N 155.626W 43.2 11 km ( 7 mi) NNW o
7 Z009/01/Ze 17:11:32 15 413N 155_e239W 2.8 8 km {( S mi) 55W o [v]
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Before you click NEXT, make sure that bubble next to FIXED WIDTH is filled, as well as a number 1 in the
box next to START IMPORT AT ROW. When your box looks exactly like the box shown on the

previous page (except differences in data) only then can you click on NEXT.

-
Text Import Wizard - Step 2 of 3 E 1

This screen lets you set field widths {(column breaks).
Lines with arraws signify a column break,

To CREATE a break line, dick at the desired position.
To DELETE a break line, double dlick on the line.
To MOVE a break line, didk and drag it.

Data preview
10 20 30 40 50 ] 70
L 1 1 1 1 1 1 1 1 1 1 1
M= DATE LOCAL-TIME| LAT LON LEETH| LOCATICN ~
¥/mSd h:m:s deg deg km =
wmp 2.7 20093701727 01:20:-43| 20.210N| 155.c2cW| 43.2 11 kml ¢ 7| mi)| HNH pI|
ep| 2.7 20090128 17:11:32| 19.413K 155.623W| 2.5 3| km S| mi)| S5W | [v]
(%] m | (2]

uext>i[ Finish ]




You should now have a window that looks like this. The lines in the window will eventually separate the
data into the different columns. You can move these lines by clicking on them. Refer to the
original text file to see how the columns should be separated. If the names of the different
columns do not line up with their respective data, do not worry because you can label the

columns yourself after the file has been imported into Excel. If you need to delete any lines,
double-click on them.

In order to make the next step easier, you need to add lines to separate the N/S and E/W from the
actual latitude and longitude. You can do this by clicking at a spot directly after the number, and
clicking again directly after the N/S/E/W. After the import is complete, these will now be in a
separate column. Here is an example of what | have done.

I ext Import Wizard - Step 2 of m

This screen lets you set field widths {column breaks).
Lines with arrows signify a column break.

To CREATE a break line, dick at the desired position.
To DELETE a break line, double didk on the line.
To MOVE a break line, dick and drag it.

Data preview
10 20 30 40 50 60 70
L L 1 L 1 L 1 H L 1 1
MRLE DATE LOCRL-TIME| LAT LON CEETH LOCATION ~
¥/ /msSd h:m:s deg deg km =
ep| 2.7 Z009/01/Z27| 01:20:43) Z0.Z10N 155.6246p| 43._Z 11 km { 7 mi) MNW of
ep| 2.7 Z009/01/Z6 17:11:3Z2) 19.413N 155.6250 2.8 8 km {( 5 mi) S55W of [v]
[(] I | [)]

[ Cancel ][ < Back ]k Next > J[ Finish ]

Once the lines have been cleaned up, you can click NEXT. You will now see a window that looks like this.

ext Import Wizard - Step 3’0 m LX)
This screen lets you select each column and set the Data Format.
Column data format
(%) General . : )
General' converts numeric values to numbers, date values to dates, and all
O Text remaining values to text,
Opse: [rov [3]
() Do not import column (skip)
Data preview
cenerzl cenerzl [Cenerzl r21 Peeperlbene-zd
DATE LOCAT-TIME| LAT Lo LEDT LOCATION -
v/m/d h:m:s deg deg km E
2003/01/27 01:20:-43| 20.210M 155_g2&ef| 43 .2 11 km { 7 mi) NNW of
2003/01/28] 17:11:-32| 15.413H 155_823f Z.5 8 km ( 5 mi) S55W of I[V]
I |
[ Cancel ] [ < Back ]




This window allows the removal of certain columns. Since the instructions only require you to have
magnitude, date, time, latitude, longitude, and depth, you can remove the other columns. You
would do this by first clicking on the desired column and then filling in the bubble next to the DO
NOT IMPORT COLUMN (SKIP) option. If needed to separate the N/S/E/W from the latitude and
longitude, KEEP THOSE COLUMNS. You will need them for the next step.

When you have done all this, you can click on FINISH. An Excel sheet should open up with all of your
data. Now would be the time to the column names. The names should be abbreviated, but
recognizable to other people. If a measure unit is associated the column, it should also be
mentioned in the column name. However, there should only be numbers/alphabet/underscores
in the titles. After you done editing, you can delete the rows so that the data is directly
underneath the column names. You do this by clicking on the ROW NUMBERA Right-

ClickA Delete. When you are done, it should look something like this.

] hawaii.txt - = X
A B s D E F G H | -
1 |Magnitude Date Y/M/D Time Lat Long Depth (km)
2 2.7 1/27/2009 1:20:43 20,21 N 155.62 6W 43.2
3 2.7 1/26/2009 17:11:32 19413 N 155.62 9W 2.8
4 1.5 1/26/2009 14:01:46 19.221 N 155.58 1w 31.5
5 1.7 1/26/2009 12:32:02 19.338 N 155.21 9w 5.5
6 1.8 1/26/2009 6:04:27 19.41 N 155.27 4W 1.4
7 1.7 1/26/2009 0:22:34 19421 N 155.3 7W o
8 2.7 1/26/2009  0:20:12 15.303 N 155.22 1W 9.4
9 1.8 1/25/2009 11:09:00 15.442 N 155.3 8w i}
10 1.7 1f24f2009| 13:45:23! 15.204 N 155.44 s\W 3.3
11 1.7 1/24/2009 12:38:31 19484 N 155.26 7W 2.4
12 1.7 1/24/2009  4:48:49 19.526 N 155.46 1W 229
13 2.1 1/23/2009  3:07:01 19.41 N 155.26 8W ]
14 2.2 1/22/2009 20:12:42 15.409 N 155.28 1w 0.4
15 21 1/22/2009 19:41:00 19.358 N 155.4 3w 7.1
16 1.8 1/22/2009 13:50:24 19.568 N 155.69 5W 0.5
17 2.3 1/22/2009 10:09:31 19.358 N 155.46 8W 9.9
18 1.8 1/22/2009  9:17:31 19411 N 155.28 2W 0.9
19 3.1 1/22/2009 6:23:42 19.818 N 155.64 3w 11.4
20 2.3 1/21/2009 15:56:23 19.18 N 155.68 OW 0.7
21 1.9 1/20/2009 22:56:45 19.307 N 155.34 9w 28.4
22 2 1/20/2009 22:03:39 19.311 N 155.37 2W 34.5 4
4 4 » M| hawaii %] [ I ] [

Latitude

In order to correctly use the data in ESRI® ArcMap, the latitude and longitude needs to be in decimal
degrees. Since you already have the lat/long in decimal degrees, there is one more step before
saving it. Referring back to the latitude N/S column, if there is an S (south latitude), the
corresponding latitude should be a negative number. If there is an N (north latitude), then the
corresponding number remains positive. Therefore, if you have is N, you can skip to the section
discussing Longitude.

The easiest way of making all of you data negative is to create a new column next to the LATITUDE
column. To do this, RIGHT-CLICK on the N/S column; you should get a pull-down menu. Click on
the INSERT option and an empty column should appear next to the Latitude numbers.



Enter this formula into the row corresponding to the first number: [ =-(Cell Number) ]

Once you have the initial Excel formula in, all you have to do is click on the bottom right corner (little
black box) of the highlighted cell and pull downwards. All of the following cells should now have
numbers in them. However, the numbers are still essentially formulas at this point. In order to
have just the numbers, click on the Column to highlight the whole columnA Right-ClickA Copy

Now highlight the original latitude by RIGHT-CLICKING on the top of the column, go down to PASTE
SPECIAL. You should now see a window that looks like this.

Paste Special m m
Paste
(O] () All using Source theme . .
O Formulas O All except borders Before clicking OK, under the Paste heading, make sure the
O Values © Column widths VALUES bubble is filled. After you have done that, you can click
/O Formats () Formulas and number formats
() Comments () Values and number formats OK.
() validation
Operation The Latitude column should now have negative numbers in it,
g:ize 8’[‘)—"_”'_‘;""‘ and since you have all the data in the one column, you can now
L Vide .
O subtract delete the Latitude formula column as well as the N/S column.
[ skip blanks [ Transpose You do this by highlighting the columnsA Right-ClickA Delete.
l OK ] [ Cancel ]
Longitude

Now that you have the Latitude setup, you now have to fix the Longitude data. The only difference
between working on the Longitude than working on Latitude is you need to know whether E/W
is negative. The answer is that W (West Longitude) is negative while E (East Longitude) is
positive. You can follow the same directions as for Latitude to change the Longitude Column
negative. Make sure you look at all of the data; for some of you data might be in both
hemispheres, and therefore, you might have mostly one hemisphere, but a couple from the
other (such a case might be the volcanoes around Alaska and Hawaii).

The final file format should look something like this.



Saving

iz hawaii1 xls
A B C
1 |Depth_km Magnitude Date ¥ M_D  Lat
2 43.20 2.70 1/27/2009
3 2.80 2.70 1/26/2009
a 31.50 1.90 1/26/2009
5 5.50 1.70 1/26/2009
6 1.40 1.80 1/26/2009
7 0.00 1.70 1/26/2009
8 9.40 2.70 1/26/2009
9 0.00 1.80 1/25/2009
10 3.30 1.70 1/24/2009
11 2.40 1.70 1/24/2009
12 22.90 1.70 1/24/2009
13 0.00 2.10 1/23/2009
14 0.40 2.20 1/22/2009
15 7.10 2.10 1/22/2009
16 0.50 1.80 1/22/2009
17 9.30 2.30 1/22/2009
18 0.90 1.80 1/22/2009
19 11.40 3.10 1/22/2009
20 0.70 2.30 1/21/2009
21 28.40 1.90 1/20/2009
M4 0| hawaiil /T 2 Henier

1

=
p *

D E F G
Long Time

20,210 -155.626 1:20:43
19.413 -155.629 17:11:32
19.221 -155.581 14:01:46
19.338 -155.219 12:32:02
19.410 -155.274 6:04:27
19.421 -155.307 0:22:34
19.303 -155.221 0:20:12
19.442 -155.308 11:09:00
19.204 -155.446 13:45:28
19.484 -155.267 12:38:31
19.526 -155.461 4:48:49
19.410 -155.268 3:07:01
19.409 -155.281 20:12:42
19.358 -155.403 19:41:00
19.568 -155.695 13:50:24
19.358 -155.468 10:09:31
19.411 -155.282 9:17:31 I
19.818 -155.643 6:23:42

19.180 -155.680 15:56:23

19.307 -155.349 22:56:45

the Excé&document

Before SAVING the document, the formats of the Cells need to be changed. You change the format of
the cells by RIGHT-CLICKING on the top of the columnA FORMAT CELLS. You should now see a

window that looks like this.

Format Cells =
i Mumber | Alignment | Font Border Fil Protection
Category:
Sample

General
i Mumber

Number _______|
Currency

Accounting

Date

Time [] use 1000 Separator {,)
Percentage

Fraction Megative numbers:
Scientific -1234.10

fext 1234,10

Spedial (1234.10)

Custom (1234,10)

Mumber is used for general display of numbers. Currency and Accounting offer
specialized formatting for monetary value.

Magnitude

Dedmal places: |2 EC} \

I OK I [ Cancel ]

Before clicking OK, you need to click on the right
option in the right column.

For the MAGNITUDE and DEPTH columns, you want
the Number option to be highlighted. Then on the
left, there is an option DECIMAL PLACES, you want
the number to read 2.

For the LONGITUDE and LATITUDE columns you also
want the NUMBER option, but you want 3 DECIMAL
PLACES.

For the DATE Column, you want the DATE option and
then the description TYPE on the right should be the
first option DD/MM/YYYY.

For the TIME Column, you want the TIME option and then the description TYPE on the right should be

the third option from the top HH:MM:SS

In order to have the correct XY Coordinates, the Latitude and Longitude columns need to be on the far
left side, and in order to do this, highlight both of the columnsA Right-ClickA Copy.



Now, click on top of COLUMN AA Right-Click”A INSERT COPIED CELLS. After this is successful, you can
delete the original Latitude and Longitude Columns.

To save all your work in the correct format, just go up to the CIRCLE in the left-hand corner of the
program, go down to SAVE AS; however, there is a pull-down menu underneath where you type
you file name, entitled SAVE AS TYPE. Use the pull-down menu and find EXCEL 97-2000
WORKBOOK (*.xls). When this appears underneath your file name, you can click SAVE.

Geographic Information Systemsimporting Data

Now, after all that work, you can finally start working on plotting your data in ESRI® ArcMap. You would
open this program through the START Menu.
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The first window to pop up will be entitled ArcMap and has three optionsA A New Empty Map, A
Template, or An Existing Map. You want to make sure the A NEW EMPTY MAP bubble is filled,
and then click OK.

The first thing to do to import you data is to click on the symbol of a Yellow Box with a Black Plus Sign. If

you are not sure, if you hover the arrow over the button, it should say ADD DATA.



Afteryou clickonit,anewwindowa K2 dzf R L2 LJ dzLJ GKIF G f2214 fA1S

Add Data =
Lookin: | S8 MESEEIRES
Documents and Settings [:I pvsw [:l
edipse Ea pwswarch
emuB08s [APython24 ]
ESRI DATA ([APython2s [ work
MSOCache [CARECYCLER
Office 10 & Spark
CPMET_license & spoolerlogs
PASTProgram [:I Sun
Program Files 5] System Volume Information
< ] m | [ )]
|
Show of type: |Datasets and Layers {*yr) ﬂ Cancel

You can either find your excel file through
the pull-down menu, through your U:\ Drive,
or you can link to the folder in which your
file is in to make it easier for the next steps.
In order to do this, you click on the button
with the Yellow Arrow Pointing Toward the
Right over a Globe.

You will now see a window that looks like this. You can
find the folder in which you Volcano Data file. Then click
on OK. Once that is complete, when you try to add
something, that specific folder would be one of your first
options.

You will now see a window that looks like a typical Open
folder, such as like Microsoft Word; however, the name of
the window is ADD DATA. You can find your Volcano Data
file (Excel) and then DOUBLE-CLICK on it. Even though it is
an Excel file, when you Double-Click, it does not add the
Excel file. Instead, it opens up another option.

-

Add Data

B =]
Connect to Folder E E

Chooge the folder to which you want to connect:

= @' Desktop ~
E} My Documents
= »_—; My Computer
“g@ Local Disk (C:)
iy DVD-RAM Drive (D:)
w2y DVD Drive (E:)
s DVD Drive (F:)
“# shared Applications (J:)
S AdamskM 17 on 'uww, edu'stustoragedfs’
E My Sharing Folders [v]
<] I | [l

(=3 3 3 A e A

I Ok I[ Cancel ]

It looks like a box with two columns of lines. This is the database file of you

Look in: hawaii1 xds data and is what used in ArcMap to plot the Latitude and Longitude data.
hawaiilS You click on this file and then click on ADD.
\

On the larger program screen, the file should appear in a column on the left, underneath the label of
LAYERS. You should now click on the file in that column, RIGHT-CLICKA DATAA EXPORT



The only change you should do is to make sure

that you are saving the new file in the same folder

Bxpart = as the original Excel file. Asyou can see, the
SIEEET ST IR S default is a temp folder. You do not want this! So,
: change your file name and location by clicking on
- the FOLDER button on the right of the file name.

Once that is done, you can click OK. When is asks
Output tasle you if you want to add the new table to the map,
|c:"-Iemp"-.E:q:unrt_Outpl.rt_2.dbf g

NOTE: The output feature dass does not support raster/blob fields, If the
data you are exporting contains one or more raster/blob fields, these fields
will be omitted.

oK | Cancel |

Now, once again RIGHT-CLICK on the file in the LAYERS
column, but make sure you click on the new file you just
made. Go down to DISPLAY XY DATA, and you should get
a window that looks like this. If you have done the Excel
data preparation correctly, the XY Fields should already
show up. The X FIELD should have your Longitude data,
and your Y FIELD should have your Latitude data. The
next step is to pick a coordinate system for the data.
Under the COORDINATE SYSTEM OF INPUT COORDINATES
section of the window, you should see something that
says UNKNOWN COORDINATE SYSTEM. To change this,
click on the EDIT button on the right side near the bottom
of the window.

click YES. You have now separated the data from
the Excel program.

Display XY Data E 1

Atable containing X and Y coordinate data can be added to the
map as 3 layer

Choose a table from the map or browse for another table:

| o] =

Specify the fields for the X and Y coordinates:

XFed: [
¥ Field: |Lat

V\{
Coordinate System of Input Coordinates

Description:

Unknown Coordinate System \

I~ Show Details Edit...

v Wam me if the resutting layer will have restricted functionality

4\
[ ok ] Cancel | \




spatial Reference Properties

XY Coordinate System ]

Name: | Unknown
Details:
——  Sclect... Select a predefined coordinate system.

Import a coordinate system and %/Y, Z and M
Import... domains from an existing geodataset (e.g.,
feature dataset, feature dass, raster).

e Create a new coordinate system.

Edit the properties of the currently selected
coordinate system,

Sets the coordinate system to Unknown.

FEEEE

Save the coordinate system to a

The new window will look like this, and the purpose
of it is to define the XY Coordinate System. There are
two types of coordinate systems you can choose
from, either geographic or projected. Normally you
want to have a Geographic Coordinate System, but
since the volcanoes everyone is working on is not
going to be in the same place, a Projected Coordinate
System will have everyone on the same terms. To
get to these choices, you click on the SELECT button.

You will then get a new window with the two options
(Projected Coordinate Systems and Geographic
Coordinate Systems). Double-click on Projected
Coordinate Systems.

fie. In the next window, you want to Double-Click on the
o |[ concal | WORLD option, and then find MERCATOR
(WORLD).PRJ
Onceyoudouble-Of A O1 2y GKS a9w/! ¢hw LINRP2SOGA2Yy > (KS
_paf:la eference Properties :
XY Coordinate System l
Mame; | Waorld_Mercator
Click on APPLY and then OK. On the DISPLAY XY DATA D:taf's’h_ —
rajecoon: Mercator .A.

window, a Coordinate System should now be listed. If
it is, you can click OK on this window as well.

If you have done everything correctly, dots should
appear on the main screen. As of right now, they are
just a representation of you data file. If you plan on
using the data for anything else, such as a 3D
representation with the depth, something called a

shapefile needs to be created.

False_Easting: 0.000000
False_Marthing: 0.000000
Central_Meridian: 0.000000
Standard_Parallel_1: 0.000000
Linear Unit: Meter {1,000000)

Geographic Coordinate System: GC5_\WGE5_1984
Angular Unit: Degree (0.017453292519943295)
Prime Meridian: Greenwich {0.000000000000000000)
Datum: D_WGS_1984

Spheroid: WGS5_1984

Semimajor Axis: 6373137,000000000000000000 ™
Select... Select a predefined coordinate system.

Import a coordinate system and XY, Z and M
Import... domains from an existing geodataset (e.g.,

feature dataset, feature dass, raster).

Create a new coordinate system.

Modify Edit the properties of the currently selected
coordinate system.

Clear Sets the coordinate system to Unknown,

Save the coordinate system to a
file.

Save As...

el

[0]4 Cancel Apply
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Selection » .

Label Features

<* Convert Features to Graphics...
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Save As Layer File... Export Data... .
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View Metadata. .
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Save this layer's data as a shapefile or feature class

iy Start & (3 PR " Adams, Kristin M - Ou... Volcanoes_GIS.docx ... % _Untitled - ArcMap - Ar...

-156,448 20,005 Meters

@y[n] 1:24PM

You do this by RIGHT-CLICKING on the new layer from the LAYER window, it should be the one with the
picture of a dot underneath; then you go down to the DATA option, and finally click on the EXPORT
DATA option.

The window will look the same as the first time you exported data; however there will be one difference.
Instead of saving it as a DBF file, you will be saving it as a SHP file. Find the folder in which you have
been saving everything, give it a name, and then click OK.

You can now remove all of the layers from the LAYERS column except the new layer. You do this by
RIGHT-CLICKING on the names of the files and clicking on REMOVE.

You have successfully imported all of your volcano data; however at this point, you do not know where
the points correspond except by Latitude and Longitude.



Geographic Information SystemsCountry Layers

You will be given the layers for the continents (and United States), but in order to analyze the data, you
need to know the relation of the earthquakes to the volcanoes in the countries, and in order to do this,
you need to clean up what you see by getting rid of all of the unneeded data.

All of my data comes from Hawaii, so | only need to open up the United States shapefile, which is
provided. However, | still need to clean up what | see by getting rid of everything except Hawaii. All of
you who have countries can use the same process.

The files you have been given are as follows: Africa, Asia, Americas, US_States. You need not worry
about the Volcanoes folder right now.

Depending on your data collection location, you need to open up the corresponding shapefile. You can
do this by clicking on the ADD DATA button again (Yellow Square and Plus Sign); however, this time you
are going to find the link to the folder in which you found the How-To guide. All of the shapefiles are
labeled in this folder. If you do not remember how you linked, you can look back.

So, since I have a volcano in Hawaii, | need to open up the US_States folder, and then double click on the
shapefile (ustates.shp). However, if you have a volcano in Asia, you would click open the asia.shp file,
and so on.

You will now see borders of whatever continent you needed, but you do not need the whole continents.
. 2dz Oy &aOdzié | & byasingithe EXTRAE Tiobld The@irat tzyiglydudeed to do is
ZOOM completely out so you can see all of the countries, and you can do this by clicking on the Globe
looking symbol on the Tool Bar.
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this by clicking on the button in the TOOLS with the White Arrow Over a Square (Number 1). Then using
that took, select the country (or state) by clicking on it. You may need to ZOOM in if the country is small;
you can do this by clicking on the Magnifying Glass with the Plus Sign, then clicking and dragging a box
around the country. If you have an island chain, you might need to click and drag a box around all of the
islands in order to select them all. Now, in order to extract the country (or state), you click on the RED
TOOLCHEST. A new column will appear on the left with a bunch of Red Toolchests as options. You want
to click on the little plus sign in front of the ANALYSIS TOOLSA EXTRACTA CLIP.
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A window should pop up that looks something like this.
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OK | Cancel

Environments...

Show Help == |

Under the INPUT FEATURES pull down, you
should select the continent (or state)
shapefile (NOT YOUR DATA), and the same
for the CLIP FEATURES pull down. The
OUTPUT FEATURE CLASS is where you find
the folder you have been sticking all of
your work and name the output file. Click
OK and a process window will pop up.
When it is completed, you can click CLOSE.
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You now have a new layer in the LAYERS column. This layer is the Clip of your country (or state). You
can now get rid of the entire continent layer. In order to easily zoom in on your layers, you can click on
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