ENV 101: Earth Systems. Practical Exercise 1

ENV101 EARTH SYSTEMS
Practical Exercise 1 – Introduction to Google Earth and Earth Systems Analysis
1. Overview

As the first practical for this unit, general lab administration will be explained and students will learn about the location for data and storage of files on the server. The technical aspects of this practical are designed to familiarise students with the use of Google Earth for visualising spatial data and undertaking basic analysis. The concepts covered in this practical are assessable in the form of a practical workbook at the end of semester (see assessment items in unit outline).
1.1. Learning Outcomes

After completing this practical, students will be able to:

1. Navigate Google Earth for viewing various datasets related to environmental and spatial processes;

2. Upload a kml dataset to Google Earth and describe basic spatial relations between tectonic plates, earthquakes, and seafloor age;

3. Source additional Google Earth layers for environmental features and processes of interest; and
4. Discuss a new area of research that interests you with a staff member at CDU.

1.2. Preparation

You will first need to ensure that you have all the data required for this tutorial (as listed below).

In Windows Explorer, it is a good idea to set up a folder structure to contain your data and output in a logical manner. If you are working in the GIS/RS lab, you can either work from the student server (slow, but will be backed up), or your desktop (faster, but will NOT be backed up and all data will be removed on logout). If you are working from the desktop, you should copy your work onto a memory stick or the student server at the end of the session BEFORE logging out.

Create a folder in Windows Explorer with a naming convention similar to the following:  Desktop\yourname\prac_1

This will be the first step required in all subsequent practicals.

If you are an external student working from your home PC, then you may choose to work in another folder. Regardless of the location, note that it is not good practice to use spaces in file or folder names. Instead, use an underscore to give the effect of a space between words.

1.3. Required data
All data for this practical can be downloaded from the ENV101 companion site http://learnline.cdu.edu.au/units/ses101/materials.htm or from G:\RESOURCES\ENV101\Prac1-Google_earth_exploration 
Earthquakes_2.5_month_age_link.kml
Google Earth layers from USGS showing real time earthquakes with magnitude 2.5+ over the past 30 days, and tectonic plate boundaries on Earth
UNEP – changing world.kmz

Google Earth layer – Environmental changes around the world documented with historical satellite images, ground photographs, maps, and narratives. 
SeaWiFS_Chlorophyll_NDVI.kml

ocean_currents.kml
seafloor_age_topo.kml
Google Earth layers – NOAA models of ocean currents and acidification, as well as sea floor age within tectonic plates.

2. Getting Started in Google Earth

Google Earth is a virtual globe browser that allows users to interactively display and investigate geographic data from anywhere in the world.  Google Earth is a separate application from your internet browser that runs on Windows and Mac OS.  The Google Earth browser can be downloaded from http://earth.google.com.  Detailed information about the different features in Google Earth is provided at http://earth.google.com/tour/index.html and you can also read through the online user guide: http://earth.google.com/userguide/v4/index.html
Browse the Google Earth gallery to find some map layers of interest to you: http://www.google.com.au/earth/explore/gallery/ 
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2.1. Navigation

Google Earth allows you to view true-color images draped over topography for most of the globe at a range of resolutions depending on the “eye altitude” of the browser – your height above the ground.  You can navigate around the globe by either clicking or dragging your field of view with your mouse, by using the arrow keys on your keyboard, or by the navigation arrows in the top right corner of the browser window.  You can zoom into or out of the field of view using the slider control in the top right corner of the browser (see Figure 1), the mouse wheel (on a PC) or control-clicking and dragging (on a Mac).  You can also rotate the field of view relative to the virtual globe and north (N) by using the rotating the wheel in the upper right corner.  Finally, the viewpoint can also be tilted from a vertical position to a nearly horizontal position (using the uppermost slider control), which allows you to look at objects in three dimensions when you are using the terrain layer.  
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Test your navigational skills by flying to Mt Kosciusko - Australia’s highest mountain. On the left-hand side of your viewer you will see the Search, Places, and Layers windows (see Figure 2).  In the Search window you can type in a place name (Brisbane, Darwin, Perth, etc), or type in latitude and longitude coordinates in decimal degree format (-12.4595, 130.838).  In your Search window type in Mt Kosciusko and then press enter or click the magnifying glass.  Make sure that the “terrain” option is selected and zoom in and around the mountain. (For the terrain option, go to the Tools menu>Options… 3D View tab>Terrain Quality and ensure that the terrain options are turned on/selected.) Change your field of view so that it is almost horizontal and rotate the image – you should see the landscape in three dimensions.  For more dramatic topographical features, try zooming to Aoraki Mt Cook, and explore the south island of NZ.
2.2. Making Measurements

Google Earth also allows you to make measurements of your virtual position, elevation and distance.  Your position (the mouse pointer) is expressed as latitude and longitude in the status bar near the bottom of the screen.  You can change your position display between degree-minute-second and decimal degree formats using the menu Tools>Options…>3D View dialog box.   The elevation of the mouse pointer is also listed at the bottom of the screen as your “eye alt,” the altitude you would need to fly above the earth to have this same perspective.  An option in the Google Earth Options dialog box allows you to change whether elevation is displayed in feet or in meters.
Google Earth also allows you to measure the distance from one point to another or along a path (through several points).  Distances are measured as the crow flies along the great circle, without taking topography into account. The measurement (Ruler) tool is found on the tool bar (the blue ruler icon, Figure 3). If you hover your mouse on top of the icons, the tool name will appear.
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2.3. Placemarks and Overlays
Google Earth also allows you to display vector datasets (points, lines and polygons), raster images (overlays) and three-dimensional virtual models.  While some placemarks and overlays are supplied with Google Earth and are available in the Layer window, the majority must be downloaded from the Internet as a .kmz or .kml file. You can also add your own placemarks of interesting features (such as your house) by using the Add Placemark tool (the yellow push pin icon on the toolbar, see Figure 3).  

Once you have downloaded a kml or kmz file, you can open it directly in Google Earth and it can be turned on and off in the Places window.  After you open a .kmz or .kml file it will show up in Google Earth in the main window as a placemark (dot, icon, line or polygon) or an overlay image (layer).  Clicking on the placemark will cause a small window to appear that may show more information about the placemark (a description of a volcano, a photograph or a web link).  Your file will also appear in the Places window (under the Temporary Places header).  Clicking on the name of the placemark will cause the browser to zoom into that location.  The transparency of certain overlays can also be adjusted (from opaque to transparent) using the slider bar at the bottom of the Places window, after selecting the opacity button.
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In some cases, the placemarks will be dynamic and contain information that changes through time.  For example, the United States Geological Survey (USGS) has a placemark collection that shows all earthquakes that have occurred in the last 7 days around the world; the placemark collection is updated automatically every day.  Another dynamic overlay is the weather layer available in the bottom window on the left-hand side of the browser.  This layer is updated hourly and shows the cloud cover, radar images (where available in North America) and forecasts for select cities around the globe.  Turn the Weather layer on and check the weather in your hometown. 
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Understanding Geographical Data

Some files have been provided in the data folder for this practical.
First open Earthquake_2.5_month_age_link.kml by double clicking it. If you don’t already have Google Earth open, double clicking on the kmz from Windows Explorer will launch the program. Alternatively, go to File ( Open and navigate to the location of this file. You may need to zoom in to see the earthquake data points appear. Also turn on the Tectonic Plates layer to view plate boundaries on Earth. You may need to expand the Earthquakes layer in you Places sidebar to see the Tectonic Plates layer.

Open the files SeaWiFS_Chlorophyll_NDVI, ocean_currents.kml, and seafloor_age_topo.kml. The files may take a while to load, so be patient. 
Tick ‘off’ the SeaWiFS_Chlorophyll_NDVI and ocean currents layers, and tick ‘on’ the layer for Age of the Sea Floor.

Read the information provided about this dataset by clicking on the ‘Age of the Sea Floor’ hyperlink in the table of contents.


Turn off the layer for Age of the Sea Floor and turn on the layers for ocean currents and SeaWiFS chlorophyll. Explore them across the globe and read further information on the datasets provided via the hyperlink attached to the layer name.

Open UNEP – Changing world.kmz
To reduce clutter in your Google Earth window, ‘tick off’ the USGS earthquakes layer in your Table of Contents on the left hand side of the application.
Click on the hyperlink to UNEP Atlas of Our Changing Environment in the Table of Contents and read the introductory information to this layer.

Zoom out to view all of Australia, and in turn click each of the UNEP logos that have been used as placemarks for this layer.

Read the information about each feature, then click on the Overlay Images in Google Earth hyperlink.

In the table of contents, two image dates will appear for each placemark, representing a time series.

While you are zoomed in to an image location, tick the layers on and off to view the differences between the dates. Note that the order of appearance in the table of contents will affect layer visibility – ie a layer cannot be ‘seen’ if it is below another layer that is also ticked on.
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Browse the Google Earth gallery to find and add other map layers of interest to you:

http://www.google.com.au/earth/explore/gallery/ 
Research Interests at CDU

Within the School of Environment, the Research Institute for the Environment and Livelihoods (RIEL) hosts a large number of academic staff with a broad variety of research interests. Many of these fields you have maybe never even heard of or considered as a potential career path before.

You can find out more about the Institute and its research strengths here: http://riel.cdu.edu.au/

Q1. What do these data tell you about the relationship between earthquake locations and plate boundaries? (NB. This will be covered further in later lectures)








Q2. The colour scale has mistakenly not been labeled in this dataset, but is a clear rainbow ranging from cool to warm colours. What do these colours represent? If an area is red, what does this mean?








Q3. How could you use this dataset to give you an idea of relative rates of seafloor spreading?








Q4. What environmental changes and their associated issues have been highlighted in Australia? Comment also on the changes visible in the satellite imagery.





a) Wyperfield National Park

















b) Sydney

















c) Weipa Bauxite Mine




















Q5. Your task is to contact an academic from RIEL and find out a little bit about their research. Find out about the projects they are working on, and perhaps even about what they studied and how their career led them to be in their current field. The questions you ask your nominated person are entirely up to you. However, you should consider the following:


- Ask politely for an appointment to discuss this with your nominated staff member. It should only take you 5-10 minutes, though feel free to continue chatting with them if the conversation is great and they have the time! Remember to thank them for their time.


- This needs to be done over the phone, skype, or face to face – not email. You can make the appointment over email, but not conduct the interview – i.e. they are not allowed to write the answers down for you!


- You need to post a summary of your discussion and findings to the discussion board for this practical. Your summary should be a minimum of 200 words.
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