11.205 - Intro to Spatial Analysis — Fall 2019
QGIS Exercise
Week 2 - Spatial Data, Types, and Structures

[OCW Users: The following document refers to the course website (Stellar) which is not available to
users outside MIT.]

Week 2 Objectives — Metadata, Categorical Data, Land Use Mapping,
and Queries

Objectives

I. Learn more about metadata

. Join tabular tax database to parcel file

[ll. Make a map using categorical data

IV. Query to extract a specific subset of land use

V. Add a field and calculate some basic summary statistics
VI. Perform grouping

Lab Data

Download the class files from Stellar and load them onto your external hard drive.

The unzipped file consists of the following folders:
1. DOCUMENTS: This folder includes Word documents for this week’s in-class and take-home
exercise(s).
2. DATA: This folder contains all the data needed for this week’s in-class and take-home
exercise(s).

In the first part of the in-class exercise, we are going to create a land use map of Cambridge. The Bronx
River alliance wants a similar map for the Bronx that you are going to make for your take-home exercise,
but let’s see how we can do it in Cambridge first.

OBJECTIVE 1: LEARN MORE ABOUT METADATA

Information on housing, parcels, land use, assessed values, and other attributes have been maintained
for centuries by tax assessors for the purpose of land appraisal and tax collection. The tax assessor
makes databases based on parcels that include a number of attributes, including land use type, so that
they can appraise property. In the past few decades, much of this data is becoming digital.

Most municipalities now maintain large parcel datasets for the areas over which they have jurisdiction.
Each parcel has a unique identifier that can be used to join Tax Assessor data to the geographic parcel
data. This allows us to make maps of most anything in the assessor’s database by using the unique
identifier of the parcel geometries to link it (‘perform a join’) with the Assessors data.



Assessor’s data is highly detailed and contains a very large amount of information. As with many large
datasets, the attributes for each listing in the assessor’s data are wide-ranging, and it can be confusing
to determine what these attributes describe. For example, fields will have simplified names, such as
LAND_CODE, or be coded with numbers and letters representing specific attributes. This begs the
question: how does one know what is what? This is the role of metadata. Metadata can also be called a
lookup table or a data dictionary.

Metadata exists in two primary forms: 1) file metadata, and 2) separate lookup tables. File metadata is
linked directly to a given dataset, providing information such as author, date, and the meaning of each
field. Lookup tables are usually separate documents that contain a listing of what each field means, the
definitions of the attributes, and the meanings of the field values. In this part of the exercise, we are
going to join assessor’s data to make a land use map. It therefore follows that we need to know which
fields represent land use.

Assessor’s Data and Lookup Tables

The data we are going to be using today is downloaded from the City of Cambridge GIS website
(http://www.cambridgema.qgov/GIS/qisdatadictionary.aspx) We have downloaded the data for you and
modified it by adding a few notes and a generalized land use field for illustration purposes, but it is
freely available data.

First, let’s explore the file.

1. Open Microsoft Excel, go to File > Open, and navigate to this week’s materials. Find the folder
.../Data/Cambridge. Locate cam_assessor_fy18.dbf, with file type DBF File.
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Below is a screenshot of the Assessors dataset. Some of the fields might be unclear. When you
download data, it is common that it will come with what’s called a ‘Lookup Table.” The purpose of a
Lookup table is to tell us what, specifically, is stored in each field. (Note: If your column widths are


http://www.cambridgema.gov/GIS/gisdatadictionary.aspx

stretched out, you can Select All, go to the Home Tab, click Format in the Cells sub-palette, and click
AutoFit Column Width.)
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2. Open Finder and open the Lookup Table (cam_assessor README.txt). (Note: you want the file which
is a Text Document. There is another file with the extension .txt that is actually an XML document). This
file contains a description of each field in the table. Open up the file in any text editor. It will look like
the following:

## Property Database Metadata ##
The following fields are contained in the property database table.

This version has been modified for 11.205 Fall 2018 by Lily Bui.
Link the field ML in the corresponding cam_parcels_fyl8.shp file to field ML in the DBF file.

Field Name | Description |

GISID | Link to ML in GIS Parcels layer |

Address | Parcel Address |

PropertyCl | Classification Code description |

LandArea | Land area in square feet |

BuildingVa | Assessed value of building improvements on the parcel |
LandVa | Assessed value of land on the parcel |

AssessedVa | Total assessed value |

SalePrice | Price listed for last deed transfer for the parcel |
Exterior_S | Building style description |

Exterior_o | Building occupany, or use, type description |

PCC | State Classification Code |

|USE_GEN | Generalized land use (see USE_GEN_Codes.xls) |

A lookup table is one kind of ‘metadata’ file — data about data. Lookup tables are sometimes called Data
Dictionaries. This file tells us what is in the Assessors database.

Note the third line. The field ML can be used to link this data to the corresponding Parcel GIS file. Also
note the descriptions. We can find more detailed information on the State Land Use Code and
Generalized Land Use Code by looking in supplemental files.

Land Use Data and Lookup Tables

Land Use Codes represent the type of land use that has been designated for each parcel in the municipal
parcel database. They usually fall into a handful of common categories that represent the current usage
of each parcel, such as residential, commercial, industrial, and institutional, among others. We saw in
the Lookup Table above that our file contains Land Use Codes (UseCode and USE_GEN)



The Commonwealth of Massachusetts and City of Cambridge use very detailed land use codes, which
can be found in the lookup file called State_Use_Codes.xls. There are also generalized land use codes,
which are recorded in the USE_GEN field in the cam_assessor_FY18.dbf file. The lookup table for
USE_GEN is USE_GEN_Codes.xls is in your weekly materials. Let’s take a look.

A B c D E 1. In .../Data/Cambridge, open
STATE USE CODE |DEFINITION State_Use_Codes.xls. This file contains the Data
13 Mixed Res & Com Lo
14 Mixed Res & Ind Dictionary for each of the State Use Codes means.

1
2
3
4 21 Mixed OpenSp & Res
5 31 Mixed Com & Res
6
7
8
9

24 Mixod Com & Ind Note that the value of STATE USE CODE
41 Mixed Ind & Res corresponds to the values found in the USECODE
IDD.RESIDENTIAL . .
701 Single Family field in the Assessors database.
10 102 Condominium

2. The Lookup Table for USE_GEN in the Assessors data is called USE_GEN_Codes.xls. In
.../Data/Cambridge open USE_GEN_Codes.xls. You will see what the values in USE_GEN correspond to. It
will look like the following.

A B C D
1 |USE_GEN Description Created from USECODE
2 0 Other 0
3 1 Residential 100-199, 1000-1939
4 3 Commercial 300-399
5 | 4 Industrial 400-499
6 9 Institutional 900-999, 9000-9999

Note the values. We can refer to this at any point during the exercise as needed.

USE_GEN Description
0 Other

1 Residential
3 Commercial
4 Industrial

9 Institutional

3. Close the two files. DO NOT SAVE! We are going to join the cam_assessor_FY18.dbf file to the parcel
shapefile, so we want to make sure we didn’t modify anything. We will now be joining the parcel GIS file
and the Tax Assessors data based on the ML field.

OBJECTIVE 2: JOIN TABULAR TAX DATABASE TO PARCEL FILE



In the second part of this exercise, we will use relational database concepts to join the tabular tax
assessor dataset to the parcel shapefile, and then symbolize the tabular data on the map. Our goal will
be to create a land use map of Cambridge.

1. Create a New Map and Add Data

a. Open QGIS and create a New Project. Save the project in your home folder.

b. If your Layer Panel and Browser Panel are hidden, add them by clicking on View > Panels > Layer
Panel or View> Panels> Browser Panel. Dock your panels by clicking and dragging them to the
sides of the QGIS viewport.
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c. From your Browser Panel, navigate to the Week 2 Data -> Cambridge folder to add the following
shapefiles:
cam_parcels_fy18 VER3.shp
BOUNDARY_POLY.shp
HYDRO25K_POLY.shp
d. Add the following tabular Assessors dataset:

cam_assessor_FY18.dbf

e. Inthe Layers Panel, arrange your files so that the hydrology layer is on top, followed by the
parcels and city boundaries.

At this point, your layers are not symbolized based on their attributes. All you should see are polygons of
uniform color.
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2. Symbolize the Base Data

Your map should look something like above. If you don’t see the data, you can right-click on the
cam_parcels_fy18 VER3.shp file in the Layers panel and click Zoom to Layer. Next, we can join our data
to the parcels!

3. Join the Files

We have gained familiarity with the data by using the lookup tables and created a map document with
the data. Now the next step is to join the tax assessor database table to our geographic parcel file. Our
shapefile and tabular data file each need to have a unique field (primary key) that can be used to link
the files together. In spatial data, this unique ID will represent the same geographic area. We are using
parcel data from the city of Cambridge. Each parcel has a fully unique ID assigned to it. This is the
primary key we will base the join of the tax database to the parcel file on. The key can be found in our
tabular data, connecting the tabular data to a specific parcel, and in our shapefile, uniquely identifying
each parcel. Let’s begin.



1. First, let’s look at both datasets. Right click on the parcel file and open the attribute table. As we
learned above, there is a field in our attribute table called ‘ML’; this is the unique identifier for
each parcel in the City of Cambridge and we will use this field to join our tabular Tax Assessor

file (cam_assessor_fy18.dbf) to the parcel file.

2. Open the attribute table of the Tax Assessor data. Once again, notice this file contains a ‘GISID’
field, this is the corresponding identifier that we identified in the previous steps.
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3. With the unique keys identified (ML and
GISID), close the attribute tables. We are
going to perform the join by taking the
shapefile and joining the tabular data to it.
To complete this, right click on the Parcels
layer, select Properties, and click on the
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create a new table join.
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4. This will open up an “Add Vector join” dialog that will allow you
to set parameters and options for the table join. In this dialog,
select cam_assessor_fy18 as the Join Layer. We now have to select
the field with unique IDs in the shapefile and the DBF. Select GISID
for the Join field and ML for the Target field. Clear the ‘custom field
name prefix’ prompt — long prefixes make viewing and interacting
with your data very ungainly! Leave the rest of the options as the
defaults for this join. To complete the join, click OK. Select OK again



Make sure the join worked. Open the Parcel layer attribute table and scroll to the right. If our data
was joined correctly, you will see all of the Tax Assessors data appended to the Parcel file fields.
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5. The joins only exist in the virtual memory of the QGIS Desktop project. To preserve our join outside
the map document, right-click the Parcel layer in the Layer Panel > Export > and select Save Feature As.

e Make the format ‘ESRI Shapefile’.
e Specify where you want to save your shapefile under the ‘File name’ box. Click on Browse

button ““, find your working folder and save the layer as cam_parcels_fy18 LandUse.shp.
o Keep Add saved file to map ticked to add the new layer to our map
e When ready, click OK.
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OBJECTIVE 3: MAKE A MAP USING CATEGORICAL DATA

With the data joined, we can begin to Broad Future Land Use | Detailed Future Land Use
visualize the land use layers for the city. As Rural Residential

we have discussed at length, the land use Residential L'” Denﬂ RESid"da
data is included in our Tax Assessor data Medium Density Residential
ata Is inclu i ) : High Density Residential
We found while looking at the Data Neighborhood Commercial
Dictionaries, there are two fields containing Commercial Community Commercial
information on Land Use, a detailed land Regional Commercial

use field called USECODE (created by the _ Lo

. . . Industrial Heavy Industrial
City of Cambridge), and a generalized land ort § Aviation Industrial
use field called USE_GEN (created by us
based on USECODE to simplify the task). We Military
are going to use USE_GEN, and classify our
map into five basic categories: Residential,
Commercial, Industrial, Institutional, and Pfll"-::'j. Opens
Other. You can refer to these data -
dictionaries at any point you need to.

Color schemes for land use maps have become loosely standardized over time, with many municipalities
using similar colors to represent the various land use types. A guide above can help assign your colors
(Source: http://www.hrtpo.org/uploads/images/broad.png).

1. Open the Layer Properties of our joined Parcel layer and navigate to the Symbology tab. (Remember
that you find the layer Properties by right-clicking in the Layers panel and selecting Properties). We are
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using Categorized data, so choose this in the first drop-down menu. Choose USE_GEN as our column for
the classification, and click Classify.
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Variables

See the short chart below for the number and land use code lookup table.

Value/Code — Landuse — Color
1 — Residential — yellow
3 — Commercial —red
4 — Industrial — purple
9 — Institutional — light blue
0 — Other — grey

Symbolize each category according to the above land use codes by double clicking on the swatch next to
the label. Double click on the entries of the Legend column to label them with the appropriate land uses.
You should have started to create a land use map that looks something like the one below.
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3. Zoom in and Create a More Detailed Map

Make a more detailed map of the zoning just in the Central Square area. Zoom into the area around
Central Square, which is just to the upper left of the MIT campus area along Massachusetts Avenue.

1. Add the Open Space layer, called Cambridge _OpenSpace.shp in the weekly materials. Change the
symbology to be green to represent parks.

Note: Many times, in zoning datasets, land owned by the public domain is considered institutional. For
that reason parks will appear blue, because they have the institutional land use code but they are really
parks and we want them to appear that way on the map. Cambridge has developed a separate open
space GIS layer so it is clear which institutional parcels are parks.

2. Add the Street Centerlines Cambridge_StreetCenterlines.shp
Roads and streets are not parcels so they are often classified as “other” in the land use code. This is the

case in Cambridge — we made these grey so they appear as grey streets on the land use map. Adding the
street centerlines allows us to label the map.

11
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3. Use the QGIS labeling tools to label the streets in our Central Square area map. Before accessing the

tools, we need to make sure they have been activated by going to View -> Toolbars and tick the Label
Toolbar (if it isn’t already).

)
4

Select the Cambridge_StreetCenterlines layer and then right click and access the Layer Properties. Click
on the Labels tab. The Layer labeling settings dialog for the street layer will appear.

B« (e
B = - BE
o wem: Hs B
% Formatting _© fmmnmane
o _ el every partof multhgart feanures
o e Limit rmber of festures b ba ibbied 1o
: e
press labeling of features ssaller thas
A
B e,
cece

Use the “Street_Nam” field to place “Single Labels” on the line features. To avoid each street being
labeled on all its segments, enable the option “Merge connected lines to avoid duplicate labels” in the
Rendering Tab. In the Placement Table, choose to include “On Line” in the allowed positions, and to
disallow ‘Above line’. Click OK to apply your label settings.
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We can still see the street centerline however, and at this scale it does not make sense. We need to
make the street line stroke invisible so that we can retain our labels without having the feature visible
on the map. Click on the Symbology tab in the Layer properties > Simple Line > Stroke Style > No Pen.

(o ®_ Layer Properties - Cambeidga_StroetCantarings | Symboiogy
B single symbol B
Line

Simpie kne
* [=
Symbol layer type  Simpbe ine B
Calor e ————
Stroke wicth  0.260000 @ o Mismeter .
Offser 0.000000 s mimmeee B o€,
Serake syl Na Pen B &
Join style Bavel B €.
Cap style B Squace B c.
¥ Layer Rendering
Hep  swie B Aooly concet  NCIHNN

In the Styles tab, click on the Symbol button and change the Pen style to “No Pen”. Click OK.

The land use map for Central Square should now look like the following.

& T
i
"

% &lsf Y
§f / 0';#'3 '

&
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4. Create a Map Layout

The next steps serve as a reminder for how to make a layout. This is just like what we did last week. Go
ahead and create your layout. Add a legend, north arrow, scale, and locator map, along with your name,
date, and a title.

1. Open the Print Composer by going to Project > New Print Layout > Give your layout a name
2. Add the Map and the Map Elements

You can first add the map to the composer by clicking Layout > Insert Map and draw the rectangle that
will bound the map on the blank layout.

a. Click Add Picture and draw the rectangle that will bound the North arrow. Use the Search
Directories in the Item Properties Tab to add a north arrow to your map.

Now, tell this graphic to face north. In the picture’s ‘item properties’, under the ‘image rotation’
dropdown, click the ‘sync with map’ button.

¥ Image Rotation
0.00°
Sync with map

North alignment  Grid north

o B

Offset 0.00°

(note: this is a different approach compared to last week’s exercise, where we drew an arrow).

b. Click Add Scalebar... to add a scale bar. Click the Item Properties tab and set the scale bar units
to Feet.

c. Click Add Label to add a title to your map in the composer. Name the label ‘Land Use in the
Vicinity of Central Square’

d. Click Add Label to add supplemental text such data sources, author, and date.

e. Click Add Legend to add a legend to your map. Steps to edit the legend are detailed in the
following section.

3. Create a Categorical Legend

14



oo et | o Cregting a legend for Categorical data is a bit different than what we did in the

Tem properties

e . first tutorial with normalized quantities. We first need to only display the layers
e . that will properly communicate the map to your reader, in this case, the ones
. e 2 e e mmoew. CONtaining land use information.

e e S s " In the Item properties tab of the legend, tick off the auto
A i T - . update button. Now you can remove layers from the

Other

o legend by selecting them in the list and clicking on the red
ST = i Uity o minus icon — since there is no water in the current extent,
e e we can remove it from the Legend Items.
:W'u ' o To rename a layer, select the layer and click on the yellow
Position and size v A S Sl ¢
[ frame “tegendite.. ? IEM pencil icon “_ |, Rename the parks layer
T ol ‘Cambridge_OpenSpace’ to ‘Open Space’ in the Legend
e . ] [ Items Properties dialog that popped up.
e e amones. |f you want to remove the text ‘cam_parcels_fy18_LandUse’ but retain the legend
T ~items for each landuse, it’s a little more complicated. Clicking on the minus icon
o P, ; would cause all the symbolized land uses to be removed from the legend items.
he 0 - To avoid this, right click on the parcels layer and choose Hidden. Note: the legend
it o shows layer symbolization like we have in the land use layer according to the
Coewe | settings in the Styles tab in the Layer Properties. If you want to change the order
- "”‘d"' of your land use types in the legend, move them around using the up and down
il arrows.
Y A RS o o ]
To further style our legend, erase the current title or write another one in the
Title box.

Modify the properties until you are satisfied and have created a clean, efficient legend. Your map should
look something like the following.
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Lily Bui, DUSP, 2018

4. Add an Inset (Locator) Map

Undo History
Item

= <Scalebars>
g Legend
FiMap1

Item Properties Guides

Update preview
Scale 6135
Map raotation 0.00 ®
CRS Use project CRS
FA Draw map canvas items
- Layers
D Follow map theme (nane)
EA Lock layers
F4 Lock styles for layers

Eubamba
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As we did in the first tutorial, add an inset (locator) map to give our
map some greater context.

1. Onthe Items toolbar on the right, tick on the Lock Layer for
Map Item box, and in the Item Properties toolbar, click the Lock
Layers & Lock styles of layers boxes for our Map 1 item.

2. Minimize the composer window to return to the main QGIS
window. There, add the Cambridge_CityLimit layer, turn off the
visibility of some layer and zoom out so that your map looks
something like the following.



3. Return to the Print Layout window and add this map via Layout > Add Map. We now have two
maps items in the composer. To make changes to either one, make sure you are selecting the
appropriate map in the Items panel.

4. Add an extent box showing the extent of the main map. Click on Overviews in the Item
Properties tab. Add an overview using the green plus sign icon, and set the ‘Draw overview’ Map
frame to be Map 1. Set the Frame Style. You should see it update in real time.

5. Add a couple supplemental labels as you see fit.

To add the main map extent to the locator, select the locator map and add an overview using the green
plus sign icon. Change the map frame to Map 0 (which corresponds to the main map) and adjust the

frame style.

Your map should look like the following. Save your project!

Land Use in the Vicinity of Central Square
& TLE "%’ &~
E&'ﬁ s ~ %.5 /
% V4 Q,' £
AR

Legend
Streets
I Open space
[ Water bodies
Land Use
Residential
I Commerdal
B Industrial
I Institutional
Other

Lily Bui, DUSF, 2018
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OBJECTIVE 4: QUERY TO EXTRACT A SPECIFIC SUBSET OF DATA

In lab so far, we have created a land use map of Cambridge. What if, for example, we wanted to dig
further and only see the parcels that have one specific type of land use, such as Parking Lots. To
complete this next objective, we are going to extract information from our parcel dataset using query
tools to create a new dataset. Our map to this point is of all land use in Cambridge, specifically near
Central Square, and we are going to make a map that shows all the parking lot parcels near Central
Square.

Make a Map of Parking Lots near Central Square

1. Create a copy of your map document. Open your QGIS project (if not still open) and go to File -> Save
As. Save the file as ‘cambridge_landuse_query.qgs’.

2. Get ready to query in GIS. To run a query in QGIS, we need to know two items, 1) what layer we
perform the query on, and 2) what to query out of the attribute table. In this circumstance, we want to
find parcels that contain parking lots, so we will query our parcel layer, and then we need to determine
which value in the land use field is the value that represents parking lots. To do this, we are going to use
the detailed land use code (USECODE) instead of the generalized code.

A 8 < D £ = B H - The lookup table for this is the
61 332 Auto Repair . .
62 333 Fuel Service Areas State_Use_Codes.xls file. Open this
63 334/Gas Service Stations file and locate ‘Parking Lot and
64 335 Car Wash .
65 336 Parking Garage note what the value in the
= 387 Parking Lot USECODE field represents Parking
67 338 Other Vehicles Sales
68 339 Condo Parking Space Lots.
69 340 General Office Bldg
70 341 Bank
71 342 Medical Office Bldg In the lookup table, we see that
z 343 Office Gondo USECODE 337 represents a parcel

73 345 Retail/Office

- i Ui Codes 5 R g that is occupied by a parking lot.
— ' This corresponds to our ‘PCC’ field
in the parcel dataset.

I BRGNP 5D 5 R b B S b

W@V 2@ 4 )5 Zoomto Layer ;3. Let’s run a query in QGIS. A query is a selection of a subset of
. 3 Show in Overiw data based on whether or not that data meets specific criteria. We are
cam_parcels_fy1g  Show Feature Count going to use the Query Builder feature in QGIS.

#cam parcels_fy1g  Copy Layer
cam_parcels_fy18 Repame Layer
I cam_parcels_fy1# L] Duplicate Layer

B8 carmbidge Gtyks [} Remove Layer.. Right click the land use layer and click Filter. This will open the Query
‘Cambridge_Open o 10 Top B II r
Z:::::s;:: Qpen Attribute Table u de '
EOTMAIROADS £~ h?.aggle Editing 1
2 Filter...
Set Layer Scale Visibility..
il Set CRS
R SR T
|2 Export

D. Styles
E ‘ Water bodies Properties...
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4. In the Query Builder dialog, you see all the names of the fields in our Parcel shapefile. Double click
J_PCC n this dropdown. This will start to populate the bottom window of the dialog with the criteria for
our selection. Remember, we want to select all parcels where “PCC” is equal to 337.

(2 Query Builder

Set provider filter on Land Use

Fields Values
ML ~ i
MAP
LoT
UYEAR
Editor
GloballD
EditDate
LoC_ID Sampl
POLY_TYPE ¥ [ use unfitered la
* Operators
= < > LIKE
<= >= I= ILIKE
Provider specific filter expression
M_PCC" = 337
<
OK Test

Click on the bottom window, type an = (equal to) sign (or click the
equal to button under the Operators section) next to “USECODE”, and
type 337 after the equal sign, to write the query. There should be no
guotes on the 337 because this field is of type Double (number), if the
field were a string, you would need single quotes. This is a basic SQL
query.

Click on the Test button to get the number of features satisfying the
current query. If the result seems sensible, hit the OK button to close
the Query Builder dialog and select the features satisfying the query.
This will select all parcels where “USECODE” is equal to 337, or in other
words, where the parcel code corresponds with Parking Lot. Click the
OK button in the Layer Properties to finish the query.

Your screen shbuld ndw look like this, with only the Parking Lots visible (along with any other layers

visible on our map).
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5. Now that we have isolated the parking lot parcels, we can create a new dataset that consists of only
the parking lot parcels. In the Layers Panel, click on the cam_parcels_fyl8 LandUse layer (from which
we made the current query), right-click and select Export > Save Feature As. Name the file
Cambridge_ParkingLots.shp, and save it as a shapefile in your working directory. With the Add saved file
to Map ticked on, click OK to add the new layer to the map.

6. Open the Query Builder for the cam_parcels_fy18 LandUse and click on the Clear button to delete
the query expression. After clicking OK in the dialog and the Layer Properties, your symbolized land use
layer should now be visible again.

7. We have a separate layer with parking lots now in our map. We want to highlight the parking lots.
Change the symbolization so that parking lots are a bold color through the Style tab in the Layer
Properties. Change the symbolization of the land use layer from Categorized to Single Symbol and pick a
neutral fill color to show the parcel outlines for context.

After changing symbolization, your map should look like the following.

20



7/ Composermanager — O - 8. To save time creating the print
composer for this parking lot map,

tutorial2

7 composertive  ? HEM we will duplicate and work from the
_ Create unique print compaser tite composer for our land use map. To
= tew from tspkoie ooz querd ___ MY | do so, go to Project > Layout
Fmnby comnaser z A oK Cancel 1

, Manager, find the earlier layout you
v ) made, and click Duplicate to create a
‘ copy of your first composer. Name
this composer something else, such
as query, and click OK and click Show in the Composer Manager dialog to open the composer viewport.

Open template di e ASEAIE

Show | Duplicate Remowe Rename @ Close

Refer to the steps in Objective 3.4 to update your main map. Change the map layout so that the title,
legend, and other map components are correct. Give it a title ‘Parking Lots in the Vicinity of Central
Square’ and then change the legend labels to accurately represent what the map is showing. Your
parking lot map should look like the following. Save your document.

Parking Lots in the Vicinity of Central Square
NI
NS T
IE&W"‘!{’"“’

XK S

q
&Y

Legend

Streets
I Open space
I Cambridge_Parkinglots

Lily Bui, DUSP, 2018

Querying is a powerful and commonly used tool in the GIS software. Try this again, and use other
criteria. For example, you could query for all parcels that have “STYLE” = ‘DECKER’, which would get you
all the parcels that hold decker style houses, or you could do “YEARBUILT” < 1975 to get you all parcels
in which the occupying structure was built before 1975.
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OBJECTIVE 5: NEW FIELDS, BASIC SUMMARY STATISTICS, AND GROUPING

In the final objective for this exercise, we are going to create a derived field and calculate some basic
summary statistics. In the Cam_Parcels_FY18_ LandUse file that we have been working with, we are
going to add a field that will contain the value of the land per square foot.

SUMMARY STATISTICS

1. Right click on Cam_Parcels_FY18_LandUse layer and Open the Attribute Table. This is the table
where we are going to add the new derived column to.

i 4 Miribute table < Cambndge_ FarcelsFV14_LandUse ; Features tolak 13116, filtered: 13114, selected: 0 ot o x

4 = @& o - ¢ = €
T I s [ v Lil=- ot ] b ,@m.l‘ I PR ronm | sweaes | sl [ ssoosess | oustooe |2
A [CET 185 = a - =T S3RS6ATSONN | 318, 5e9ETIEAN | 79 ALEWIRE BAE) 104000000
l_. TR |1Rg & T a T L F_Tesna1_aT1 I [ S104 70000000 | | 778,569 15462-400 | 70 MATIGHON DY | 164.000000
2_' 5 185 ) T a T F_7e8122 2471 T S a1A150000 | 293.AEM 1095100 | 64 MATIGHON A0 | 164000000

% [T |1Rg 55 T a T L F_TE8160_2971 I |3 291250000 || 305 15HRA 500 | 53 MATIGHON DY | 164.000000
i) wE 5] I LT I 1|F o 7. | L T | AT 1100000, | 304 SE U ASH00 | 27 ALEWHE B0, | 105000000

5 1518 s 4 | o[ I WLL|F TR _BTL. |t [ T | TEEBGITS0000., | BALEDSIEES1700 | 53 MURRAT VEL | 175000000

e FTE3Y w5 1 | 0| I L|F_rsbgs w1 ] | Lt | AT ITS0000.. | 7%, MU ILTI00 | S MATIGNON RD | 105000000

= [T o5TY s 15 | o[ I WLL|F_TSS032_BTL., | ML | T | 372500000, | 62 CEISAIS000 | 4 MURRAT VELL | 104000000

5 ST T i [ L|F_Tss0er w1 c | L | 4053.51%50000...| 1780620214000 | 45 MURRAT HELL... | 104000000
.!_ 18523 185 3 o 11| F_T54866_2971 AL, ' ML 4825.581600000...| 307.36573638000 | 25 ALEWIFE BRO.. 105.000000

i 5 185-10 85 1w Q NLLL|F_T55228_2971 A L nA 4451.020000000... | 284.42751157700 | 50 MATIGNCN RD 104.000000
.”_ 185-17 185 17 L 1| F_TS5103_2971 AL, ' ML 4566.058450000...| 293.28494000500 | 39 MURRAY HILL . 104.000000
u_ 185-11 85 i1 Q NLLL|F_TS5262_2971 A L 4188.718750000... | 2742701118900 |46 MATIGNCN RD 193.000000

.“ 185-18 185 13 o 11| F_T55136_2971 AL, ' ML 4146.328750000...| 283.87153991600 | 35 MURRAY HILL.. 104.000000 -
T 8536 T % T 1 11 |F 75408 2971 Y 7 G445 752500000 | 364.573W062 1100 | 54 MURRAY HELL | 104000000 & |

T Show Al Festures =1

2. Next, make a selection. Because we don’t want to divide by zero, we need to run our calculation
only on those records that have a Square Footage greater than zero, or not null. Click the button
Select features using an expression, and make that expression as follows:

“J_LANDAREA” >0

/ Attribute table - Cambridge_ParcelsFY14_LandUse :: Features total: 13116, filtered: 13116, selected: 0

o= = oo - -
bt

Neelect features using an expression  JUYEAR | Editor
55 7T 0| ML

/ Select by expression - Cambridge_ParcelsFY14_LandUse ? X
Expression | Function Editor
(= =m0 o] sesren group Field B
"J_LANDAREA" 5 (I SOURCE  [] | Double click to add field name to
PLAN_ID expression string.
SHAPE a... Right-Click on field name to open context n
SHAPEiIEn menu sample value loading options.
J_ADDRESS
J_USECO... Values | Search
J_USEDESC
J_LAND.
J_LANDV.
J_BLDGV.
J_TOTVAL
J_BOOKP
J_SALED..
] T JSTYLE
J GROSS.., Load values all unique 10 samples
Output preview: 1
£ select E Close
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3. After selecting features, we can use the Field Calculator to create our new field and populate it

4.

with the Value per Sq. Foot.

,f‘ Attribute table - Cambridge_ParcelsFY14_LandUse :: Features total: 13116, filtered: 13116, selected: 12938

VAL R0 1k : 2@ P B & EE
abe ML v = Open field calculator (Ctrl+1) i

_BLDGVALU
[566400.000000

1_TOTVAL 1_BOOKPAGE 1_SALEDATE 1_GROSSARE 1_0cc
831700.000000 | 24657/ 441 1994-06-30 OLD STYLETWO ... 5304.000000

Fill out the form to match below, making sure you set the output field type, length, and
precision. Then set the proper fields in the Expression.

(2 Field Caleulator 4 X

@ Only update 11847 selected features

[] create a new field [[] update existing field
I:l Create virtual field

Output field name VAL_SQFT

Output field type  Decimal number (real)
Output field length 10 - Precision 10

LI

Expression Function Editor

A Search group String

row_number A | This group contains
Aggregates functions that

>
> Arrays operate on strings

Saler e.g replace, convert
Conditionals el
to upper case.

Conversions
Date and Time
Fields and Values
Fuzzy Matching
General
Geometry

Map Layers
Maps

Math

Mrarabare

=BG

"J_LANDVALU" /
"] _|LANDAREA"

VPV VVVVVVVVVY

Output preview: MULL

o You are editing information on this layer but the layer is currently not in edit
mode. If you click OK, edit mode will automatically be turned on.

OK [ Cancel Help

5. Click OK to calculate the field. It might take a few seconds to run.

When complete, you should see our populated field if you scroll over in the database.

Important Note: Perform these sorts of table modifications on copies of your data, or on derived
datasets, such as our LandUse file we created. Never do this on original data or shared datasets that
might compromise the integrity of the original data.
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(2 Land Use : Features Total: 13042, Filtered: 13042, Selected: 11847 - o x

JRBC mOxe 8 & LYESD BREE = @
abcML el - Update All Update Selectes
ED J_SALEPRIC 1_BOOK_PAG J_SALEDATE J_EXTERIOR J_EXTERI_1 J_PCC J_USE_GEN VAL_SQFT L

606 03 11200026489/ 266 7/12/96 CONVENTIONAL SNGL-FAM-RES 311 .2299465241

607 386 693700 59422/ 583 6/29f12 CONVENTIONAL SNGL-FAM-RES 400.7158196135
608 B C 130188/ 191 10/15/98 DECKER THREE-FM-RES 230.9014675052
609 145000063955/ 424 7/22/14 COMNVENTIONAL SNGL-FAM-RES 180,2375588777
610 35700040225/ 323 7/30/03 CONVENTIONAL  [SNGL-FAM-RES 188.1804043546
611 3 91000.[ 3/16/78 APARTMENTS Housing Authority 9 62.9954699887
3V 2102900 16000D.,-“ 9/30/94 S:r[j i .TWOfFAM'P.ES ! 139.0155440415
613 5397 115307/ 329 4/21/93 TOWNHOUSE SNGL-FAM-RES 186.6666666667
614 253900 134220/ 310 4/26/82 MULT-RESDNCE >B-UNIT-APT 2 183.2123065163
615 [ 1/1/00 E 0.0000000000
816 N
< >

6. Keep your features selected. To get the basic summary stats, we can use a tool in the Vector
menu called Basic Statistics. You can find by following Vector -> Analysis Tools -> Basic Statistics
for Fields. Set the data layer and column you want to summarize, make sure the ‘Selected
features only’ box is checked (so as to restrict the summary to the selected features), then click
'Run in Background’. View the ‘Log’ tab, which provides a summary of our dataset.

Q) Basic Statistics for Fields ? =
Parameters L ‘ T isti T
20 Basic statistics for fields

Input layer

= This algerithm generates basic statistics from the
| cam_parcels_fy18_LandUse [EPSG:3586] - = analysis of 3 vales in 2 fisd in the attrbute table

of a vector layer. Mumeric, date, time and string
Selected features only fields are supported,
Field to calculate statistics on The statistics returned will depend on the field
1.2 VAL_SQFT x| |
Statistics Statistics are generated as an HTML file,
‘[Save to temporary file] | l:l
0% Cancel

Run as Batch Process... Run in Eackgmund| | Close | | Help

7.
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Q Basic Statistics for Fields 1 X

' Basic statistics for fields

This algorithm generates basic statistics
from the analysis of a values in a field in
the attribute table of a vector layer
Numeric, date, time and string fields are
supported

The statistics returned will depend on the
field type.

Statistics are generated as an HTML file.
/Local/Temp/

FILE.html",

[';q B %

Copy Log to Clipboard|
0% Cancel

Run as Batch Process... {Run in Background | Close Help

Close the ‘Basic Statistics’ window. Toggle and save your edits to the landuse layer by clicking on the
Pencil icon, which is the ‘Toggle editing mode’ button. .

TESTING OUT GROUPING

We have seen some basic summary stats, now we want to do some grouping. Grouping, basically,
means calculating a summary statistic for each value of a field. So, for example: we may want to
calculate total area of each land use type in Cambridge. We can calculate a summary statistic (a sum of
areas) for each land use type (the values of the USE_GEN column).

QGIS provides a tool to do this type of calculation called ‘Statistics by categories.” Open your Processing
Toolbox by navigating to View > Panels > Processing Toolbox. Then search for ‘Statistics by categories.’

(x15] Processing Toolbox
L = y B!
w2 O A
4 group L
v (1) Recently used

¥ Statistics by categories
v (3 Vector analysis
¥  GRASS
¥ Imagery (i GRASS GIS (7.6.1)
@ i.group
¥ Raster (r*)
@ rclump
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The interface looks something like the below. You'll want to select SHAPE_STAr, which stores the area of
each parcel in meters. You'll then want to select ‘USE_GEN’ as the field with categories.

‘f @ @ Statistics by Categories

Parameters [
Input vector layer
05 cam_parcels_fy18_landuse [EPSG:2249] E @
Selected features only

Field to calculate statistics on (if empty, only count is calculated) [optional]

1.2 SHAPE_STAr

(o]

Field(s) with categories
1 elements selected
Statistics by category
[Create temporary layer]

Open output file after running algorithm

Cancel

Help Run as Batch Process... Close W

Click ‘run’. In your layers panel, you'll then have a table called ‘Statistics by category’ which provides a
wide range of summary statistics for each land use’s parcel areas, including — as we wanted —a sum! You
can then export this table to a CSV, DBF, etc. as needed.

In this in-class exercise, we performed some joins, queries, and basic calculations. You will use these
principles in your take home exercise.
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