Lab: SQL with the FIA Database
The Forest Inventory Analysis program contains a large database from surveys of forests within the United States of America. The database is available, on a state level at:
http://apps.fs.fed.us/fiadb-downloads/datamart.html
Goals:

· Learn to download, evaluate, and extract data in a usable form from a relatively large relational database.
· Extract a dataset that can be used for future spatial modeling 

________________________________________________________________________

1. Download the data
A good first step with any data is to download the data and get a look at it. This ensures that you can download the data and open it in appropriate software.  If you can’t, then you may want to move on to another dataset.
1. Go to the FIA web site and select one of the state databases to download.
2. After the database is downloaded, decompress it into an appropriate folder

3. The database is an MS-Access database so you can just double-click on it to open it.

4. Poke around in the database a bit to view the contents of some of the tables.

2. Database documentation
One of the great things about this database is that it has documentation!  It even has a database dictionary!  This makes it one of the best documented databases in natural resources (I’m not kidding here, most of them have NO documentation).
1. Find the database documentation

2. Take a look at the table descriptions and decide which tables you are interested in.  This will probably include the TREE, PLOT, and REF_SPECIES tables.  Make a list of at least 6 tables you’d like to query and include a number of values that you can use for modeling such as tree height.
3. Examine the field descriptions for the tables.  Create a small ERD in PowerPoint, on paper, or in another software package including the tables you are going to query, the fields of interest, and the primary and foreign keys you’ll need for a query.
3. Extracting Data
Two ways of extracting data from a database like the FIA one are to; 1) create queries within MS-Access and then export the data, and 2) write a script that extracts the data.  You can use either approach for this assignment.
Using MS-Access

1. Use the presentation provided in the class section to create a query within MS-Access to obtain data from the tables you desire.

2. Run the query.  You should see a “datasheet” view in MS-Access.

3. Click on the “External Data” tab in MS-Access and select “Text File”.  Use the wizard to export the data to a text file.  Make sure to “Include Field Names on First Row”.  

4. Load the data into ArcGIS to make sure this worked.  You may need to change the Field Names in the file for ArcGIS to load the data.

Using Python
1. The code below will extract data from an FIA database and save it to a file.  This code will only get you started as you’ll need to modify the file path, add additional field names to the select string and write out additional data to the file.  The code is also very poorly documented.

import pyodbc

DBfile = 'E:/GIS_Data/1_DataOriginal/FIA/CAaccdb/CA.accdb'

conn = pyodbc.connect('DRIVER={Microsoft Access Driver (*.mdb, *.accdb)};DBQ='+DBfile)

cursor = conn.cursor()

SQL = """

SELECT PLOT.[LAT],PLOT.[LON],TREE.[CN], TREE.[HT]

FROM (PLOT INNER JOIN TREE ON PLOT.CN = TREE.PLT_CN) INNER JOIN REF_SPECIES ON TREE.SPCD = REF_SPECIES.SPCD

WHERE REF_SPECIES.COMMON_NAME LIKE 'Douglas-fir';

"""

TheFile=open("C:/Temp/Test.txt","w")

TheFile.write("Lat\tLon\n")

for row in cursor.execute(SQL): # cursors are iterable

    TheFile.write(format(row.LAT)+"\t"+format(row.LON)+"\n")

TheFile.close()

cursor.close()

conn.close()

4. Evaluate the data
Check the information on the FIA web site to determine what this data can be used for and at what level of resolution.  Also, load the data into ArcGIS and add some additional spatial data to make sure the data is basically correctly geo-referenced.
Answer the following questions:
1. What resolutions would the FIA data be appropriate to model at?

2. What coverage does the FIA data have (i.e. all of the US or part of it)?
3. What issues will the FIA data cause based on its sampling approach?

4. Are there any other issues with the data?

FINAL TURN IN:
A short report for the data you extracted. Include a map of the data, an ERD, description of the fields extracted, and answers to the questions above.
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