11.205 - Intro to Spatial Analysis — Fall 2019

Week 2 - Spatial Data, Types, and Structures
ArcMap Exercise

[OCW Users: The following document refers to online resources (Stellar and CRON) that are not
available to users outside MIT.]

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

Objectives

I. Learn more about metadata

II. 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. Historically, these
records have been referred to as a city’s cadaster. 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 has been digitized and made available, in some form, to the public.

Most municipalities 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 ID to perform a join with the Assessors data to the geometry file of the parcels.



Assessor’s data is highly detailed and contains a very large amount of information. The attributes for
each listing in the Assessor’s data are wide ranging and the field names are often simplified. For
example, a field heading might be “LAND_CODE” and the data in the fields are numbers. Each number
usually represents a Land use, such as 1= residential, 2 = commercial and so on. How than can one find
the code values? You use what is called 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 can
be used in GIS software and contains information on the file, ranging from author and date, to the
meaning of each field. Lookup tables are usually separate documents that contain a list of attributes,
their definitions, and the meanings of their values. In the first part of this exercise, we are going to make
a land use map by joining spatial parcel datasets and tabular data containing a land use attribute.

Assessor’s Data and Lookup Tables

The data we are going to use is assessors’ data from Fiscal Year 2018 downloaded from the City of
Cambridge GIS website (http://www.cambridgema.gov/GIS/).

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. Let’s explore the file.

1. Open Microsoft Excel, go to File > Open, and navigate to the Cambridge folder within Data in
this week’s materials. In the dropdown box at the bottom right, set the dialog to show All Files.

File name: v ‘ All Files (*.%) v

Tools ~ Open ‘V ‘ Cancel

Locate cam_assessor_fy18.dbf. (Note: if you try to open this file through Windows Explorer, the CRON
computers need to have their default program specified. Make sure you open this in Excel. The best way
to do this is to right click on the file, then choose Open With > Excel.)



http://www.cambridgema.gov/GIS/
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Below is a screenshot of the Assessors dataset. Some of the field names are abbreviated so it might be
hard to tell what data is held within them. When you download the data from the site, it comes with a

Lookup table. This Lookup table will let us know what each field means.

(Note: If your column widths are 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. Go to Windows Explorer and open the Lookup Table called cam_assessor_ README.txt using any
text editor. It is in our weekly materials in the Cambridge folder within Data.



Note: you want the file type to be Text Document (.txt). There is another file with the
extension .txt that is actually an XML document) This file contains the information on what
each field in the assessor’s database contains 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_fy18.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) |

This is a ‘metadata’ file, or in other words, data about data. In particular, it is a lookup table (or data
dictionary). This file tells us what is in the Assessor’s database.

Note that the field GISID can be used to link this data to the corresponding Parcel GIS file and display
this information in the map. Also note the descriptions. We can find more detailed information on the
State Land Use Code (state_use_code.xls) and Generalized Land Use Code (Use_gen_codes.xls) by
looking in these supplement files. Open them now and take a look.

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 (PCC 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.xIs. 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.



1. Go ahead and open the

A — ¢ & E | /Data/Cambridge/State_Use_Codes.xIs file if you
1 |Use Code Definition A N .
2 13 Mixed Res & Com haven’t opened it already. This contains the Data
: 14 M"‘ej Res &'“d& Dictionary that shows what each of the State Use
4 21 Mixed OpenSp & Res . . .
s 31 Mixed Comn & Res Codes mean. It will look like the following.
6 34 Mixed Com & Ind
’? 41 Mixed ind & Res Note that the value of STATE USE CODE
8 100 RESIDENTIAL

corresponds to the values found in the USECODE
field in the Assessors database.
Open State_Use_Codes.xls.

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 can use this table to lookup what the values in
USE_GEN correspond to. It looks like the following.

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

Open USE_GEN_Codes.xIs if you haven’t opened it already.

Note the values. We can refer to these 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! The process of opening the Lookup tables and Assessor’s
data is meant to educate us on what the data contains and what the fields mean.

4. Next, we will base a join between a parcel shape file on ArcGIS and the Tax Assessors data based
on the GISID and ML fields.

OBJECTIVE 2: JOIN TABULAR TAX DATABASE TO PARCEL FILE

In lecture this week, we discussed spatial data, including what it is, its types, and how it is structured. In
the second part of this exercise, we will utilize the concepts of the relational database model 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

Your home folder is the location where your Map Document will be stored and is used by default to save
results, store new datasets, and access information. ArcMap’s default behavior is to set your project’s
home directory to the location of your ArcGIS project file, so save this to the folder where you will store
your work (for example, your desktop).

[~ T———— - a. Open ArcMap, create a new Blank Map. Go to File >Map
e P Document Properties and put a check mark next to “Store
My Templates relative pathnames to data sources”. This make sure that as
you move between computers ArcGlIS can find your files.
o Name the project file anything you want — am going to call it
1 “week2”.

tandard Page Sizes
rchitectural Pag
SO (A) Page Siz Blank Map

Mrth Aomaricae

‘Table Of Contents I x

8 GE|

= = layers
= HYDRO23K_POLY
|
= cam_parcels_fy18_VER3
I:I
= BOUNDARY_POLY
[

b. Add the following shapefiles:
week2/data/cambridge/cam_parcels_fy18 VER3.shp
week2/data/cambridge/BOUNDARY _POLY.shp
week2/data/cambridge/HYDRO25K POLY.shp

c. Add the following tabular Assessors dataset:
week2/data/cambridge/cam_assessors_fy18.dbf

Add data to the new ArcMap file
Note: This parcel and assessor data is from the City of Cambridge GIS Website

(http://www.cambridgema.gov/GIS/). | added the USE_GEN field to the cam_assessors_fy18 database
based on values of USECODE to simplify the complex Massachusetts Land Use system.

d. In the Table of Contents (TOC), arrange your files so that the hydrology layer is on top, followed by
the parcels and city boundaries. Make sure you have your TOC set to ‘List by Drawing Order’ by clicking


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

on the first icon, from left to right . When you bring in tabular data, ArcGIS automatically switches
to ‘List by Source’, and you will be unable to reorder your layers.

At this point, none of your data is symbolized. All you should see are the unclassed polygons and
unsymbolized data.

2. Symbolize the Base Data

Your map should look something like the following. If you don’t see what is below, you can right-click on
the cam_parcels_fy18 VER3.shp file in the Table of Contents and click Zoom to Layer.

Zoom to layer cam_parcels_fy18.shp

Layer colors are selected by ArcMap randomly. Purple water and pink land (your colors may vary) will be
highly unintuitive to our readers. We have to change the symbolization. Using the symbolization skills
you learned in week 1, symbolize your base layers. Make the water blue and the land
(BOUNDARY_POLY) a neutral grey or white fill with a thin, simple outline in dark grey or black.



Symbolize your base layers

Label your Map. At this point our map has no labels to give us greater context. Right click on the
BOUNDARY_POLY layer, which contains our town boundaries. In the Layer Properties, select the Labels
tab, and label the layer’s features based on the field TOWN.

Layer Properties ‘.'_'_r ||
| General | Source | Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates | Tme | HTML Popup |
Label features in this layer
Method: [ Label all the features the same way. hd ]
All features will be labeled using the options specified.
Text String
beFe: ToWN .
Text Symbal
@) Aial -8 -
AaBbYyZz
@ B 7 U Symbol....
Other Options Pre-defined Label Style
Placement Properties... ] [ Scale Range... ] [ Label Styles... ]
[ ok ][ camca ][ aoo

.Label the town boundaries based on the field TOWN.

Your map will appear something like the following.
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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 use to join the tax database to the parcel file. The primary 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. Right click on the parcel file (cam_parcels_fy18 VER3.shp) 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 and look at it alongside the Parcel data. You will
have to switch your TOC to ‘List by Source’. As we saw in the DBF file’s metadata, this file contains a
‘GISID’ field which can be joined to the spatial parcel data’s ‘ML’ field.



FID | Shape* | OBJECTID [| ML f| MAP| LOT | U" A ol | GISID Address StateClass ~
3835 | Polygon 3827 [10-30 10 |30 188]10-30 |12 Charles 5t 424 |PU
2851 |Polygon 2876 10-31 [NE 189(10-31  [121 First 5t 316 Wi
557 [Polygon se3[10-32 [10 [32 190[10-32  [106-108 Second St 112]=8
5240 [Polygon 5293[10-33  [10 |33 191[10-33 |29 Charles St 130 [RE
11653 |Polygon 11766[10-3¢ |10 |34 192[10-34  [18 Hurley 5t 340 [GE
12857 |Polygon 12973[10-35 |10 |35 193[10-35 |21 Charles 5t 325 |RE
2947 |Polygon 2977[10-37 |10 |37 194[10-37  [107 First St 345 [RE
1477 [Polygon 1480[10-38 |10 |38 195(10-37  [107 First St 345 [RE
5212 [Polygen s265(10-39 |10 |38 196(10-38  [131-137 First 5t 390 [cc
2431 Polygon 2450[10-44 |10 |44 197[10-28  [139 First 5t 337 |pA
5202 [Polygon 5255]1065 |10 [es 193(10-44  [31R Commercial Ave 930 vz
4923 [Polygon 4974[100-10  [100 [10 200[10-65 |1 Charles Pk 346 Iy
2076 |Polygon 2084 (10011 [100 |11 5802(100-10 |6 Gordon PI 101 [5h
3829 | Polygon 3871[100-12  [100 |12 5803[100-11 |7 Gordon PI 101 [5h
3782 [Polygon 3823[100-13 [100 [13 5804[100-12 |5 Gordon PI 101451t
1608 | Polygon 1621[100-14  [100 |14 v 5805[100-13 |3 Gordon PI 104[Tv
< S morzlannarfaen em T 5806(100-14 |1 Gordon PI 101[3h
5807[100-15 |6 Florence St 101[5h
4 % v on E < >
(0 out of 12928 Selected) (LI | 47 v okl ,%‘ & | (0 out of 28931 Selected)
Locate the key field

3. Now that we have identified the unique keys, close the attribute tables, so that we can join the two
tables together.

4. To join both tables, right-click on the Parcels layer in your table of contents and select Joins and
Relates -> Join... (Note: We are right-clicking on the shapefile layer that we want to join the data TO.)
This will open up a Join Data dialog that will allow you to set parameters and options for the table join.
In this dialog, select “Join attributes from a table”. Choose ‘ML’ as the field in this layer to join the table
on. Choose cam_assessor_fy18 as the table to join to this layer. Choose ‘GISID’ as the field in the table
to base the join on to the layer. Under Join Options, leave “Keep all records” selected.

Join Data *

Join lets you append additionsl data to this layer's attribute table 50 you can, To see if the parameters you set are valid, and to check how
for example, symbolize the layer's features using this data. . .. . " .

G many matches you have in your join, you can click “Validate
Join atirbutes from 3 table </ Join.” Note: you will get a notice indicating that only 12,863

out of 12,963 observations have matched. This happens
because some parcels in the shapefile are not present in the
assessor’s database. It's fine for the purpose of this exercise.

1. Choose the field in this layer that the join wil be based on:

2. Choose the table to join to this layer, or load the table from disk:

T fy18 | & . . . . .
ﬁﬁ:ﬁ,ﬁ;:mmwmmm -l To complete the join, click OK. A window may popup asking

if you want to index your data. Say yes. Your tables should

3. Choose the field in the table to base the join on: ..
now be joined.

[Gs0 v|

Join Options
(®) keep al records

All records in the target table are shown in the resulting table. ..

Unmatched records il contain null values for al fields being 5. Make sure the join worked. Open the Parcel layer

appended into the target table from the join table.
attribute table and scroll to the right. If our data was joined

(O Keep only matching records .
S e . correctly, you will see all of the Tax Assessors data appended
table, that record is removed from the resulting target table. to the Parcel f||e flelds
Validate Join
= “
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Export a shapefile with the joined data

b e o 5. To preserve our join, we can export a copy of the data to
[ Copy s . j
é femors create a new Parcel file that contains the appended tabular
Open Attribute Table ools WhiTHAM . . .
Joins and Relates b data. To export the data, right-click on the Parcel layer in the
i o T e ~ table of contents and navigate to Data -> Export Data.
e ' 4 Exporting data that is joined will combine all the joined files so
+eSyrnbolLevels _ P o
Selecion . i this is a great way to make database joins permanent. When
o T - data is not permanently joined it can cause problems for
keeping files organized.
4 Convert Features to Graphics...
Convert Symbology to Representation...

| e »

> Save As Layer File. <& Export Data...
%> Create Layer Package... Export To CAD...
[“f Properties...

H [E0 View Item Description...

T
Saving Data

Lookin: |7 Cr\usersWlia\Desktop\cambridge | & fap 1 | EE v BN B0 0 @

] BOUNDARY_POLY.shp

) cam_parcels_fy18.shp

&) Cambridge_CityLimit.shp

£ Cambridge_OpenSpace.shp

| 5] Cambridge_StreetCenterdines.shp
v EOTMAJROADS_RTE_MAJOR.shp
5 HYDRO25K_POLY.shp

&) State_Use_Codesxds

&) USE_GEN_Codesas

Make sure you are exporting the layer’s source data, to ensure you
get all features, and then select your Week2 materials working space
as the location to save your file. Save your file as a Shapefile. Name
your file cam_parcels_fy18 lu.shp.

Click Save. Click OK. =

Name: cam_parcels_fy18_ju| Save

Save 85 tYPE: | shanefie - Cancel
When the new data file is created, add it to your map document.
Place the new layer above the old one on which you performed the join, and toggle off the old layer. To
make sure everything worked properly, view the attribute table of the new layer.

ARLINGTON MEDECAD

EVERETT

BELMONT CHE:

— - By now, you should have a map
that resembles the one on the left.

CAMBRIDGE

WATERTOWN

BOSTON
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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 Res'd"ua
.. . , Medium Density Residential

data is included in our Tax Assessor’s data. High Densitv Residential

We found while looking at the Data Neiéhhurhcrod Commercial

Dictionaries, that there are two fields Commercial ity Commercial
containing information on Land Use, a :
detailed land use field called USECODE
(created by the City of Cambridge), and a
generalized land use field called USE_GEN
(created by us based on PCC to simplify the
task). We are going to use USE_GEN, and
classify our map into five basic categories:
Residential, Commercial, Industrial,
Institutional, and Other. You can refer to

these data dictionaries at any point you Land use categories and standard colors
need to.

Industrial Heavy Industrial
Port / Aviation Industrial

Military

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  Layer Properties - T .. o
joined Parcel layer and navigate to General | Source | Selection | Display | Symbology |Fields | Definiion Query | Labels | Joins & Relates | Tme | HTML Fopup |
the Symbology tab. (Remember et Draw ies using unique values of one field. (mpor. |
that you find the layer Properties C"'-‘”-*-E'-”“’ i
by right-clicking in the Table of e
Contents and selecting Properties) Oueetiicy %:le P Count
We are using Categorical data this Multiple Attributes <Heading> USE_GEN
time instead of Quantities as we : pu ;
did last time with the census data. — > ey : T
Select Categories with Unique Insttutional 2 o
Values in the left window of the
dialog. Choose USE_GEN as our
value field for the classification, Add Al Values | ) Add Values... | [ Remove | [ Remove &l | [ Advanced -
and Add All Values to the window.
See below for the number and land |
use code lookup table.
[ ok [ Cancsl J[ ooty ]

Use USE_?SEN as value ﬁeld and Add All Values
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Symbolize each category according to the land use codes by double clicking on the swatch next to the
label. The Cambridge Land Use Codes, taken from the lookup table for this exercise, are as follows.

1 — Residential — yellow

3 — Commercial —red

4 — Industrial — purple

9 — Institutional — light blue
0 — Other — grey

Deselect the check mark in the <all other values> box, and click on the Symbol column header to change
the outlines for all of the symbols (Properties for All Symbols...) Right now, it is set as a dark grey line at
0.4 point stroke. Change this to a 0.2 point white stroke. Click OK and apply all of our settings.

You should have started to create a Land use map that looks something like the one below.

MEDFORD

ARLINGTON

EVERETT

BELMONT Rk
s g i
~ SOMERVILLE CHEL:

WATER TOWN

BOSTON

NEWTON

BROCHKLINE
Symbolized land use map
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 (\week2\data\cambridge\Cambridge OpenSpace.shp). 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
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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 (\week2\data\cambridge\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.

Selection Geoprocessing  Customize Windows  Help

defae ] EEEED

k@ =Y, Wal- B | Lobeling- i i3} g < & 4k |[Fast v |

Add street centerlines

3. Use the ArcMap labeling tools to label the streets in our Central Square area map. To complete this,
turn on the Label window by going to Customize -> Toolbars -> Labeling.

T‘ y B B B bh B T‘ The ArcMap Labeling toolbar will appear. ArcMap has
abeling ~ e ¥ “ia H1 X |as T aton of options for labels. We are going to use what

. Abbreviation Dictionaries... is called the Maplex Label Engine. Click on the

3 Key Mumbering... ————— Llabeling dropdown in the Labeling toolbar, and make

S Use Maplex Label Engine ' surt? thereis a check next to Use Maplex.LabeI
Engine. If not, click Use Maplex Label Engine to turn

. Options... - onthelabeling features. The check will show if

enabled.
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Turn on the label window

Navigate to the Layer Properties of the Cambridge_StreetCenterlines.shp file and click on the Labels tab.
In the Labels tab, set the Label Field to be Label. Click on Placement properties and, under General, use

‘Street Placement’. Select ‘position’ and choose ‘Centered Straight.’

Layer Properties ‘ -l lﬁ Placement Properties (X
| General I Source | Selection | Display | Symbologyl Figlds | Defirition Queny E_EB_I Joins & Haatesl Time | HTML Popup | [kt | Feing Sategy | Label Densty [ Corfict Resoluton |
General
|| Label features in this layer >
Methad: [Label all the features the same way. V] @ement )H . ]
aight and centered on line
Al features will be labeled using the options specified. _ﬁ st b
|
Text String [Z] May place label horizontal at secondary offset
.Posmon.“ Label Offset... QOrientation. ..
Text Symbol E—— >
@) Arial -8 -
AsBbYyZz , I
WE e 2 o [Csmbo. ] (68 BB [ sprcoc woris
Other Options Pre-defined Label Style
[« Placement Properties... >] I Scale Range... ] [ Label Styles... ] =
@“b- [T spread characters
5.9
|
Coc ) o] [t ok [Comea |
Set the placement properties parameters and click OK
Click OK to apply your label settings. Right click on the Layer and | smesisens - — ;
make sure Label Features is turned on. Your map should update o oI R I
to include road labels. o
. . . . Hghway  Moghwayfamp  Expressiar oo ]
We can still see the street centerline however, and at this scale it _
does not make sense. Change the symbology of the streettohave |~~~ \
no stroke width and no color. This way, the street line will still be - = .
there, but it will be invisible. Doing this, we can retain our labels ot St Pk
without having the feature visible on the map. Click on the L
Symbology tab in the Layer properties. In the Symbology tab, click W B, ey
on the Edit Symbol button. Set the color to be No Color, and the G cmn e :“"""““;;

Width to be zero. Click OK.

Click on E_dit Symbol

Click OK again and return to your map. The land use map for Central Square should now look like the

following.

15



Selection Geoprocessing  Customize Windows  Help
-0 v BEREEE R
EIN@ B RS R ebeling o 4 cha dh k[Pt o

Sagen Pl

150005

45 PR

Updated symbology for land use map

Convert Labels to Annotation

Store Annotation

Reference Scale
Ohadatabase @ Inthemap 1:45,343
Create Annotation For
O Al features (® Features in cument extent Selected features
Feature Layer Annotation Group =
C: :_StreetCenterines C dge_StreetCentedines Anno

Destination: |Annotation group stored in the map document I

[ Conert unplaced labels to unplaced annotat [ Convet | | Concel |

Hint for the take-home exercise: once you have
automatically labeled your map using the ArcMap
labeling tools, you can move labels yourself by
converting them to ‘Annotation’. Right-click on the

layer you want to label, select ‘Convert Labels to
Annotation’.

Store Annotation in the map, and create Annotation for
Features in the current extent. Click Convert.
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4. Create a Map Layout

In Week 1, we showed the two main map views in ArcMap, ‘Data View’ and ‘Layout View’. To create our
map layout and add a legend, we need to move from ‘Data View’ to ‘Layout View’, and set up the layout
for our output map.

1. Toggle your Map to Layout View
Below your main map window, you see two small icons. The one on the left represents ‘Data View’ the

one on the right represents ‘Layout View’. Click to move to Layout View. Your map document window
will change to a page layout.

o

er
oy,

€.

Click on ‘Layout View’

Depending on your starting template, your default view may be landscape or portrait. Make it
landscape, by going to File> Page and Print Set-up and select Landscape.

2. Add the Map Elements

In Layout View, you can add all the elements you need to complete your map layout. This includes a
north arrow, scale bar, title, source information, author, and legend, along with any other text you
might want to use to supplement your map. To add these elements, use the ‘Insert Menu’ from the bar
at the top of your screen.
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e week2-inclass.mxd - ArcMap %

File Edit View Bookmarks | Insert | Selection Geoprocessing Customize  Windows Help

Figure 28. Use the ‘Insert Menu’ to add map elements

a. Click North Arrow... to add a north arrow to your map.

b. Click Scale Bar... to add a scale bar. In the Scale Bar dialog, click Properties... And set the scale

bar units to Feet.

c. Click Text to add a title to your map and add it to the layout. Name it ‘Land Use in the Vicinity

of Central Square’
d. Click Text to add supplemental text such data sources, author, and date.

e. Click Legend to add a Legend to your map, this will open the legend dialog, detailed in the

following step.

3. Create a Categorical Legend

Creating a legend for Categorical data is a bit different than what we did in Week 1 with normalized
quantities. When you click on Insert -> Legend, the Legend Wizard will open that will allow you to place
the legend on your map and step you through the initial settings. The wizard looks like the following.

Legend Wizard

Choose which layers you want to include in your legend

Map Layers: Legend hems
[ Cambridge_Street! Centedines | 5 |Cambridge OpenSpa
Cambridge_OpenSpace cam_parcels_fy18_u
HYDRO25K_POLY .
cam_parcels_fy18_lu
cam_parcels_fy18
BOUNDARY_POLY
+
]
<< £ > i

Set the number of columns in yourlegend: |1 -

Next > Cancel

Declare layers to include in the legend

DBE% % =4 Data Frame .| a2 [;]E
R QL Q2D 4 The SIMBRTIEY T
A Text T
Dynamic Text  »
3 Table Of Contents D T S Y B 8 |1J R
“ DL:I o K| = Neatline...
N B S O J
8 s m §§ Legend...
= =
= O Cambridge_Addresses | % Morth Arrow.. ;
* E=a  ScaleBar.. o
= O CentralSquare Sl sesle T -;“_
. ; {39 -
- i N
| = Cambridge_StreetCente l;l Picture... ¥V
| = Object... £
— 1 Faeabeidas IREARAE T
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In the first window of the wizard, declare which layers you want to include in your legend. The layers in
your map are on the left, and the layers to be included in your legend are on the right. Include the layers
that will properly communicate the map to your reader, in this case, the ones containing land use
information. We should show open space (parks) and the land use parcel. There is no water in our
current extent, so we can remove it from the Legend Items. Click through the defaults on the next
screens, and add your legend to the map. Place it in your layout. Your map will look something like the
following:

y’%@ fd:&"’o.,_,,z & 3 o
- ’t:% 5 Land Use in the Vicinity of Central Square
u . %
Toa S, < Cambridge, MA
f P
E - &
< o 3
3 & T g §
& * & o &
* < & & L
= a{& by 7 B, Legend
;‘a&‘,} 5 ;, Cambridgs_OpsnSpscs
£ 4 X & cam_parcels_fyi7_lu
4, &
2 5 & _@o By (63;"“" ;; USE_SEN
,_.3‘9 W . = ;h?-'yg, -
¥ 3 ] L 1
= & 3 S B
b
-, e
..;_;53‘ M;_n,nﬂ@'“" Suty, 3 !
30d ﬁ"“} B
o & 4 )
g 2, W
# & S, $F o>, g,
: oy, g’“q, £ o,
L] W oste e, g 5 s, iy
Pee® & I
o i 7, .
< %, Vi . ool
g - ]
i . ") 4
e oty 2 ¥ o L
% - @ﬁ"’,x, i3 gz Main 5
%, o ;- e
N w
5, 2 ¥ o
) # oA Ern
o o & - o
g £ i _tgh.-,,, & o -p"m Fad °'
)
£ & ) %, @ £
g & &
Ay %-s;, r.F@ : { £ = 5
% T Y @
', sé ¢ f' £
%, g
- %, o
b, i
g o A =Frgt
. 'aﬂq‘ iy e ’R.A_ﬁr 500 g 1000 Ma“ &
& Ty 7. 7 - -
& “a& f's,\g‘ -ya; e
Caty of Cambrdge Assessor, CambrdgeGis Erc Huntley, 15417

Preliminary map elements (title, legend, north arrow, scale bar, sources, and author/date).

Right now, our legend is a bit confusing. To style our legend, right click on the legend and go to the
Legend Properties. Here we have the ability to fully style our legend. Look at the legend to see what we
need to change. Note that the parks layer is called Cambridge_OpenSpace — this is the layer name. Leave
this as is in the properties, and change the name of the layer to Open Space in the TOC. Similarly, open
the properties of cam_parcels_fy18 Ilu and edit the labels for each value (e.g., change ‘1’ to ‘Residential’
by clicking on it).

It’s a bit more complicated to change the name of the LandUse layer because we have it symbolized. We
want to remove the layer name and the field name, currently shown, from the design of our legend.
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Legend Properties

General Mems  |layout Frame Size and Posttion
Apply settings to selected item(s)
Font
Sedect All Select None o

N Apply to all labels
Cambridge_OpenSpace
Map Extent Options

Item Columns

Select target layer and click on Style.

The Legend Item Selector will appear. Select the
option that is called “Horizontal Single Symbol
Label Only’. This will remove the layer name and

field name from the legend.

*  To complete this, use the Style feature
in the Legend Properties. To access,
click on the ‘Items’ tab in the Legend

7 Properties, highlight

= % cam_parcels_fy18 lu, and click Style...

[[] Only show dasses that are visible in the current map extent

[Jshow feature count

[CJPiace item(s) in a new column

mn count for item(s) 1k

Symbol...
parator
Cancel Apply
Legend [tem Selector [
- Preview
Heading il Other
Residential
- o
| EEECCEE Industrial
Institutional
& L.
5
o

Horizortal Bar with Heading,  Horizortal Single Symbol
Labels, and Description Description Only

Layer Name
- Description
Horizortal Single Symbol
Headin - -_
Layer Name 9 - OK Cancel

Select ‘Horizontal Single Symbol Label Only’.

Click OK to return to the Legend Properties screen. Click on the General Tab, and uncheck Show in the
Title section. This will remove the large LEGEND text from our map. Click OK to return to the map and

save your changes. You will see the legend update.

Note: the legend shows layer symbolization like we have in the land use layer according to the settings
in the Symbolization tab in the Layer Properties. If you want to change the order of your land use types
in the legend, move them around in the Symbolization tab in the Layer Properties. Modify the properties
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until you are satisfied and have created a clean, efficient legend. Your map should look something like

the following:
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Gty of Cambridge Assessor. CambriageGis

Enc Huntiey, 8/15/1 7

Land Use in the Vicinity
of Central Square

Cambrdge, MA

Open Space
Ciher
Residertial

B Commercial
Industnal
Insttutional

Draft legend with updated layer name for open space.

4. Add an Inset (Locator) Map

r.q weekZ-inclass.mxd - ArtNi;p _. - ! _

Insert a new Data Frame

File Edit View Bookmarks | Insert I Selection  Geoprocessing  Customize  Windows
| DBES % BB x5 dwfeme | ar4l=1-l-
I' Q @t RN J- | s s Insert Data Frame = | @] -'-"-...:E
Create a new, empty data framein |= 7 | .0 ()
| the map. A data frame represents fF——F———
| '!:abie £ — & a geographic location and —EA—LAJ—'-*-*—'-
! g @ & | & contains layers of data.
5 = Main = |
= O Cambridge_Addresses | % MNorth Arrow... =
® == ScaleBar.. g
= [ CentralSquare in Scale Text...
*
= pictura &

As we did last week, add an inset (locator)
map to our layout. In the layout in the large
open space below the legend, add an inset
map to give our map some greater context.
To do this, add a new data frame by
navigating to Insert -> Data Frame.
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A new data frame will appear on your layout.

Land Use in the Vicinity
of Central Square

Cambridoa MA

Open Space
Other
Residential

I commercial
Industnal
Institutional

et 3
Pl

15 her

o Inset
&
i, £ Q“"a,r S %,
4% T ; i %]
& g, U, : 5.0 500 1,000 Feet A
i %, 5
Cily of Cambridge Assessor, CambridgeGIS Enc Huntley, 81517

Locate the new data frame below the legend
In the Table of Contents, rename the data frame ‘Inset’.
To get data in the Inset, click on Add Data. From the Data/Cambridge folder, add Cambridge_CityLimit,

HYDRO25K_POLY. From the Data/Boston folder, add EOTMAJROADS RTE_MAJOR, and
BOUNDARY_POLY. Organize and symbolize them.

o,
£ &5 Inset ] “e o%‘} 5
B [ Cambridge_CityLimit = s,
DI 1 & %&, i
= ¥ HYDRO25K_POLY %y = s,
& bg"n— S,
1 s, s
= @ EQTMAIRQADS_RTE_MAIOR = "ﬁ

=] BOUNDARY_POLY _
=

BE &0 | m

Drawing= R (<) &3 | [~ A - 6] Aral 12 ~B 1 U A-D

Add layers to the new data frame



Your map should look like the following.

g Fis, & A Land Use in the Vicinity
G, o & £ of Central Square

Cambridge, MA

Vi :
? ﬂ{? éjﬁ & - ";*NR’F o £ ,. Open Space

: o & eg?? i Other

2 E & ~ 5 or. &y :
g ‘ Y & Cy Resxdential

‘\:q‘_.” B commercial
By Indusdrial

Instituiional

Fric: Huntlay, 84547

Figure 38. Updated layout with locator map.

There are two more steps to complete our locator map, add an extent box showing the extent of the
main map, and a couple supplemental labels.

Ot rame Propertes — . =38 To add the main map extent to the locator, right click on the Inset
e P e, e L= | data frame to access data frame properties. Click on the Extent
oot adintid e o i e Indicators tab, and show the ‘Main’ tab. Click OK.
apciates If the extent changes.

| Ondiar dats Rt mlxmlrmhlml.lmwb

| 2] b |

& |
= &
| ""m:: (] Lise: memple extent

|

ok ] (oo ||

Add the main extent through the Extent Indicators tab in locator map’s data frame properties
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To add some supplemental text, go to Insert -> Text, like we did earlier, and drop in a label that says
Cambridge. The map will look something like the following.
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Updated layout with locator map extent and label.
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For the first part of the take home exercise, The Bronx River Alliance wants a land use map of the Bronx
to learn more about land uses near and in the river watershed. Use the techniques and principles of this
in class exercise to work on a land use map of the Bronx.

Save your map document as ‘week2_inclass_landuse.mxd’ to refer to moving forward.
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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. An important note, because we are using Assessors data, we are likely NOT going to get City-
Owned lots on the map as those aren’t taxed. Some supplemental work would need to be done to
identify these.

Make a Map of Privately-Owned Parking Lots near Central Square

1. Create a copy of your map document. Open ‘week2_inclass_landuse.mxd’ (if not still open) and go to
File -> Save As... Save the file as ‘week2_inclass_query.mxd’.

2. Get ready to query in GIS. A query is a selection of a subset of data based on whether or not that data
meets specific criteria. To run a query in ArcMap, 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 privately owned parking lots (city owned lots are marked a city owned
property), 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 privately owned parking lots. To do this, we are going to use the
detailed land use code (PCC) instead of the generalized code.

The lookup table for this is the State_Use Codes.xls file. Open this file using Excel and locate ‘Parking
Lot’. Note the value in the Use Code column that represents Parking Lots.

A B C D E F G H |~
61 332 Auto Repair
62 333 Fuel Service Areas
63 334 Gas Service Stations
64 335 Car Wash
65 336 Parking Garage
66 337 Parking Lot
67 338 Other Vehicles Sales
68 339 Condo Parking Space
69 340 General Office Bldg
70 341 Bank
71 342 Medical Office Bldg
72 343 Office Condo
73 345 Retail/Office

State Use_Codes ()] i 4 v

Locate ‘Parking Lot’ and note its Use Code.
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Q week2_inclass_guery.mxd - ArcMap

In the lookup table, we see that a value of 337

File Edit View Bookmarks Insert
Oepda ]
|E[FQ 1 -

2]

Table Of Contents

Sa\a{tinansnprncessing Customize Windows Help

represents a parcel occupied by a parking lot.

|% Select By Attributes,

| fi=1e =]l

(5

@] Select By Location...

EEEYIE
B
=] Cambridge_StreetCenterlines

=] Open Space

From the Selection menu,

Select by Attributes

Interactive Selection

Selection Options...

T

Enter a WHERE clause to select records in the table window.

Method © | Create a new selection v
"SALEDATE" ~
"EXTERIOR_S"

"EXTERIOR_O"
"USE_GEN" v
<> Like
> S And
< = Or
= () Mot
la In Ml Get Unique Values | Go To:
SELECT " FROM test WHERE:
"PCC" = 337
Clear Verify Help Load Save
Cose

click on ‘Select by Attributes’

Select By Attributes
S e g 3. Run the query in ArcMap, noting that
- . the Use Code variable is called PCC. We are
" & . goingtouse the ‘Select by Attributes’ feature
T ; S in ArcMap. At the top of our ArcMap screen,
73 : find the Selection menu, in the dropdown,

choose ‘Select by Attributes’. A query dialog
for Select by Attributes will appear.

4. In the Select by Attributes dialog, set the Layer to be
cam_parcels_fy18 Ilu, and make sure the Method is set to Create a
New Selection. Below, you see all the names of the fields in our Parcel
shapefile. Double click PCC in 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.

Click on the bottom window, type an = (equal to) sign next to “PCC”,
and type 337 after the equal sign. This is a basic SQL query. Once it
looks good, hit apply. This will select all parcels where “PCC” is equal
to 337, or in other words, where the parcel code corresponds with
Parking Lot.

Use the phrase “PCC” = 337 to set your query

Hint: In your homework, you will be working with strings (text) so you will need single quotes on your
query criteria. For example, instead of “PCC” = 337 (numeric), you’ll need to set your query to “PCC” =

‘337

Click OK, your screen should now look like this, with privately-owned Parking Lots selected.
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Query results are displayed graphically in light blue.

5. Now that we have the parking lot parcels selected, we can create a new dataset that consists of only

the parking lot parcels. Similar to how we joined data and then exported it previously, in the Table of

Contents, right click on the cam_parcels_fy18 layer (from which we made the current selection), select
Data -> Export Data. Make sure you have Selected Features as the export option, and are exporting the

source data. Name the file cam_parkinglLots_fy18.shp, and save it as a shapefile in your working
directory. Your export window should look as follows.

Export Data X

Export: | All features ~

Use the same coordinate system as:
(®) this layer's source data
(D) the data frame

(| the feature dataset you export the data into
({only applies if you export to a feature dataset in a geodatabase)

Output feature dass:

‘Desktop'week2\week2\Data \cambridge'\cam parkingLots_fy13.shp| =]

o ] [ concel |

Set the parameters and export as a new shapefile (SHP).
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Click OK. Add the new layer to the map.
6. Clear your selection by going to Selection -> Clear Selected Features.

7. Change the Symbolization. We have a separate layer with privately owned parking lots now in our
map. We want to highlight the parking lots. Change the symbolization so that parking lots are a bold
color, and change the symbolization of the land use layer to a neutral color (white or no fill), still
showing the parcel outlines for context. After changing symbolization, your map should look like the
following:

I =
| O weak2 inclaz: quarymed - ArcMap = | @

File Edt View Bockmaekr Insan  Selaction  Geoprocessing  Customize  Windows  Halp

Oszd@s Bx (™ rderan T EAEEEOy BRMEO BB BEe: - BEGDy @ F D,
Ela M@ e W-0 k@ Ay PR g = g | abeling - 4 o 28 S < <k |[Fant
. | Georelerencing -
aksle OF Contests L | FETTIRON | KIS | PO | (SRR - S | SR | AR | /I | | e |
EEEENE |
Main I - i
[ Cambridge StrentCemtrdines = s Land Use in the Vicndy
E 5 G & of Central Squane
B Cambeidge Parkinglots 2014 r . ot 3 % Nt 7 1 Samardge Usiashaems
ml 1 | ri - iy |
O Open Space

-
FOTMAIROADS_ RTE_MANR

[ Combritige PaeeisFria_LandUse
[ BOUNDARY POLY =
B HYDRO2SK POLY

bitet
B HYDROZSE POLY

S @ EOTMARODS KTE MaKHk
B Combridge Cplimit

B BOUNDARY POLY

| |
aEen s
Drawing~ K (-} $5[ []= A = @) el TR e B I QAR Fe g

68 BT Inches

Parking lots symbolized in bold color.

8. Change the map layout so that the title, legend, and other map components are correct. Give it a title
‘Privately Owned 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.
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=] HYDRO25K_POLY

B & Inset
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Updated parking lots title, legend, etc.

Querying and selecting are powerful and commonly used tools in the GIS software. Try this again, and
query a different variable. For example, you could select all parcels that have “PropertyCl” = “>8-UNIT-
APT’, which would get you all the parcels that hold apartment buildings with more than eight units, or
you could do “LandValue” < 200000 AND “LandValue” > 0 to get you all parcels with land values less
than $200,000 (an endangered species). You will do something similar to this in your homework.
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OBJECTIVE 5: NEW FIELDS AND BASIC SUMMARY STATISTICS

In the final objective for this exercise, we are going to create a derived field and calculate some basic
summary statistics. In the cam_parcel fy18 lu.shp file that we have been working with, we are going to
add a field that will contain the value of the land in dollars per square foot.

SUMMARY STATISTICS

1. Open up the Attribute Table for cam_parcel_fy18 lu. This is the table to which we are going to add
the new derived column.

[ Table Add Field %= |

2. In the Table Options dropdown at |- &~ &5 Name:  VALSQFT
the upper left of the Attribute Table, | # FindeondReploce.. e |

. . . elec ributes... UsECOL ' ouble B
select Add Field... This will add a N selectBy Attibut i
. . 1 i roperties
field to our table. Inthe dialog that | e o L\ o o - |Precbi§n r l
appears, name the field VAL_SQFT, | /g sciectan T [Scae o |
give it the type Double, and accept | | AddField.. i 1:
the defaults for Precision and Scale. Turn All Figl= O Y
Hit OK Show Field | Add Field

' Arrange Ta Adds a new field to the table.
: i oK | [ Cancel

You have just added a field to your Restore Defult Column Widkhs [~
table. Add a field and give it the type Double.

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. Once you perform a field calculation it cannot be
undone.

3. Before calculating the values of the new field, we want to make sure that there are no land areas that
have a value of zero. We are going to be dividing land value by land area, and if there is a value of zero in
the denominator, our field calculation will stop and not fully complete filling out the field — because you
cannot divide by zero. Create a query (by choosing “Select By Attribute” in the above menu) that will
select all rows where
LandArea is greater than 0
(“LandArea” > 0). You will
see the selected rows
highlighted in light blue.
While in theory there
should be no parcels with
zero area, many cities code
condominiums,
apartments, and suites
with this value as they are
within a building and
already counted
elsewhere. Zeros might
also exist in error.

-
o
o

L

o B 5 e o 26 Sttt

Se/ect all parcels with LANDAREA > 0.
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Selct by Atbuses x eF e, 4. Right click on the header
% & LY
-, K ., )
Enter a WHERE clause to select records in the table window. T R e e E% @ Of your new C0|umn. We
Method Creat electi =
o e anew selection | 7 Sort Ascending . h F |d
:f:;eé;“ " 1 = Sort Descending | & are gOIng to use the Fie
i : Advanced Sorting... . Calculator to write a
Bl z [ Summarize... < formula to populate our
= <> | | Like 1 Statistics... .
==l i | E Statishcs % new VAL_SQFT field for the
1 | Field Calculator... X
= =] [= i Caleus selected rows. Select Field
_|%] [0 Not 1 : Field Calculator Ca|cu|at0r
Is in | | Nl | | Get Unique Values | Go To 1 Tumn Fi Populate or update the values of *
SELECT * FROM cam parcels 917 lu WHERE: 1 Freeze/| this field by specifying a
Lendirea’ > O 1 calculation expression. If any of .
1 X Deleted e records in the table are CIle OK to perform the
1 currently selected, only the values . .
i EF_ProPE o the selected records willbe calculation outside of an
Clear Verfy Help Load... Save. 1 ‘ calculated. are .
— i o — editing session.
1 1] ]- 0. %,_ |-r

Click on the header then on Field Calculator

Field Calculator (|
4. In the field calculator, we write our formula. Divide LandValue o
. . . @ VB Script Python
by LandArea — we want to populate the field with the quotient. | .~ e e
You can select the fields by double clicking on them in the Fields s e R0
. . ® Strin Cos ()
window of the dialog. el L B
LANDYALUE - z {”t ([ ))
BLDGVALUE S?HE( )
TOTVAL Sar ()
VAL_SQFT = [LandValue] / [LandArea] soocace Tan()
[ show Cnfieh\nm B B B
Click OK, our field will begin to populate with value of the ey =

formula we specified in our Field Calculator.

5. Clear your selection using Table Options -> Clear Selection. -

About caloulating fields Clear Load... Save...
OK. Cancel

6. Right click on our newly calculated VAL_SQFT field and select
Statistics. This will give a quick look at the summary statistics
for our field. You can view the count, minimum, maximum, and
mean, among other statistics, for the field.

Use the formula VAL_SQFT = [LANDVALUE] /
[LANDAREA]

Statistics of cam_parcels_fy17_lu e
Field
RN v Frequency Distribution
Statistics: 4,000
Count: 12528
Minimum: 0 3,000
Maximum: 2256.000439
Sum: 1954038 564649 2000
Mean: 151147785 '
Standard Deviation: 139.284329 1.000
Nulls: 0 '
0.0 4171 8343 12514 1668.5 20857
208.6 6257 10428 14600 18771

Right click to open the Statistics to review a quantitative summary of the data.
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Summarize X

Summarize creates a new table cortaining one record for each unique value
of the selected field, along with statistics summarizing any of the other fields o BJ ECTI VE 6 : G RO U PI N G
1. Select a field to summarize
[UsE_gEn -

e ————— We have seen some basic summary stats, now we are going to try
T e : grouping. We want to take a look at our cam_parcels_fy18 lu.shp file
Egmmm;; and determine how many parcels are classified as each type. For
I example, how many parcels are classified as Residential? To do this,
e we use grouping.
savesea .,
R 1. Open up the Attribute Table again for cam_parcels_fy18_lu. Right
[Z7615_NEW_CLASS week? um_Oukout ot |= click on USE_GEN, which contains our generalized land use codes.
T Y Select Summarize.

About summarizing data Cancel

Sort Ascending
¥ Sort Descending
Advanced Sorting._.

Summarize...

Stetistics.,

Field Celeuls] Summarize

Calculate ey Cr

by
Turn Feid ©f g5 ;
FreeseilUnre] choase whethes el the records will

be summarized o just the
selected records,

From the Attribute Table right
click on the USE_GEN field and
select Summarize.

Dielete Field

2. Summarize will group our data. We want to group based on the value in USE_GEN. In the Choose one
or more summary statistics section of the dialog window, navigate to LandArea and check Sum. This will
include the sum of land area in our output table. In the Output Table window, name the
LandUse_Summary, and make sure you save it as type ‘dBase Table’. Save this file to your week’s
workspace.

sevsazaTie | eszuu | GUTIUU | SUGTUU | 01U e | SEWEVUY | UL o

r 5 ) { 1 y M3 [OLDST

Summarize o

4 OLD 5T
1 Summarize creates a new table containing one record for each unique value
of the selected field, along with statistics summarizing any of the cther fields.

» OLDET
_| Saving Data "

7 |Lookin: |z Home -GIs_NEW_CLASSWWeek v | 4 fy (@] B v | 4| B (G

| [Edata

[ documents

[£7 presentation

[readings

A TaxFYld_Assessor.xls
TaxF¥14_AssessorDBxls

| Mame: LandUse_Summary.dbf

Click OK to run. Add your results to your map 7| seveastpe [Fic and persansl Geodatabase tables = Q=
document when complete. i = P EE TR _
! Info tables
q Text File T
1 M;&i:gﬁa‘:mbase e icel oLosT
4 p3 |OLD ST
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Table

ERAE-RLR L

LandUse_Surnrmary

4. Open up your resulting table we just named
LandUse_Summary. In here you will see a
summary of

oI | USE GEN | Count USE GEN | Sum LandArcs the pa‘rcel land uses and their area for the City of
»[ o]0 542 sei7esz| Cambridge.
1[1 10702 SE670924
23 754 15948987
3[4 145 7444587
AE 78S 47955557

What does this summary tell us?

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

Review the result of the field calculations under Sum_LANDAREA.
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