
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/ 

 

 

 

 

One you find your data, highlight the whole data set and copy    

it. (CTL+C)  Here is where I got my data, and all of my directions 

will use this data set. 

 

 

 

 

The data I found already had the latitude and longitude in decimal degrees, and most of the data will be 

ƛƴ ǘƘƛǎ ŦƻǊƳŀǘΤ ƘƻǿŜǾŜǊΣ ƛŦ ȅƻǳ ƘŀǾŜ ƭŀǘƛǘǳŘŜ ŀƴŘ ƭƻƴƎƛǘǳŘŜ ƛƴ 5ŜƎǊŜŜǎκaƛƴǳǘŜǎκ{ŜŎƻƴŘǎ όмлɕ онΩ 

рпέύΣ ǇƭŜŀǎŜ ŜƳŀƛƭ ƳŜ ŦƻǊ ǎŜǇŀǊŀǘŜ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 

You can then open up Notepad, which is under the START MenuĄProgramsĄAccessoriesĄNotepad 

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 MenuĄProgramsĄMicrosoft 

OfficeĄMS 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. 

 

 

 

 

 

 

 

 

 

 

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. 

 

 

 

 

 

 

 

 

 

 



 

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 I have done.  

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 



 

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 NUMBERĄRight-

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

 

 

 

 

 

 

 

 

 

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 columnĄRight-ClickĄCopy 

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. 

 

Before clicking OK, under the Paste heading, make sure the 

VALUES bubble is filled.  After you have done that, you can click 

OK. 

The Latitude column should now have negative numbers in it, 

and since you have all the data in the one column, you can now 

delete the Latitude formula column as well as the N/S column.  

You do this by highlighting the columnsĄRight-ClickĄDelete. 

 

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 the Excel 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 columnĄFORMAT CELLS.  You should now see a 

window that looks like this. 

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 columnsĄRight-ClickĄCopy. 



Now, click on top of COLUMN AĄRight-ClickĄINSERT 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 SystemsτImporting 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. 

                                         STARTĄProgramsĄGIS SoftwareĄArcGISĄArcMap 

¢ƘŜ ǎŎǊŜŜƴ ǎƘƻǳƭŘ ƴƻǿ ƭƻƻƪ ǎƻƳŜǘƘƛƴƎ ƭƛƪŜ ǘƘƛǎΧ 

 

The first window to pop up will be entitled ArcMap and has three optionsĄA 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.  

 



After you click on it, a new window ǎƘƻǳƭŘ ǇƻǇ ǳǇ ǘƘŀǘ ƭƻƻƪǎ ƭƛƪŜ ǘƘƛǎΧ  

 

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. 

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

data and is what used in ArcMap to plot the Latitude and Longitude data.  

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-CLICKĄDATAĄEXPORT 



The only change you should do is to make sure 

that you are saving the new file in the same folder 

as the original Excel file.  As you can see, the 

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 

you if you want to add the new table to the map, 

click YES.  You have now separated the data from 

the Excel program. 

 

 

 

 

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.  

 

 

 

 

 



 

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. 

In the next window, you want to Double-Click on the 

WORLD option, and then find MERCATOR 

(WORLD).PRJ 

Once you double-ŎƭƛŎƪ ƻƴ ǘƘŜ a9w/!¢hw ǇǊƻƧŜŎǘƛƻƴΣ ǘƘŜ ƴŜǿ ǿƛƴŘƻǿ ǎƘƻǳƭŘ ƭƻƻƪ ƭƛƪŜ ǘƘƛǎΧ 

 

 

Click on APPLY and then OK.  On the DISPLAY XY DATA 

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. 

 

 

 



    

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 SystemsτCountry 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 I only need to open up the United States shapefile, which is 

provided.  However, I still need to clean up what I 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, I 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.  

¸ƻǳ Ŏŀƴ άŎǳǘέ ŀǿŀȅ ǘƘŜ ŜȄǘǊŀ ŎƻǳƴǘǊƛes by using the EXTRACT Tool.  The first thing you need 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. 

 

 

 

 

 

 

 

 

 

 

 



CƛǊǎǘ ȅƻǳ ǿŀƴǘ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ŎƻǳƴǘǊȅ όƻǊ ǎǘŀǘŜύ ǘƘŀǘ ȅƻǳ ǿŀƴǘΦ  ¢Ƙƛǎ ǿƛƭƭ ŀŎǘ ƭƛƪŜ ŀ ά/ƻƻƪƛŜ /ǳǘǘŜǊΦέ  ¸ƻǳ Řƻ 

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 TOOLSĄEXTRACTĄCLIP.   

 

A window should pop up that looks something like this. 

 

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 

ǘƘŜ D[h.9 ǎȅƳōƻƭ ŀƎŀƛƴ ƛƴ ¢hh[{Φ  aȅ ŎƻƳǇƭŜǘŜŘ ƳŀǇ ƭƻƻƪǎ ƭƛƪŜ ǘƘƛǎΧ 

 


