QGIS DATA MANAGEMENT TUTORIAL


Task: We have been tasked by the Police Department to create a map showing the number of crimes (specifically burglaries) per census tract from 2000 till present.  We have access to shapefiles containing our census tracts, all crimes points, and political boundaries. 
1. Open QGIS
2. Use the Load Vector Button [image: ] to load the following shapefiles.  
	Police_GDB_POLICEGISEDITOR_All_Crime.shp = Point data showing burglaries
	COM_GDB_GISADMIN_COM_BaseMap_Demographics.shp = Census Tracts
	COM_GDB_GISADMIN_COM_Political_CouncilDistricts.shp = City Council Districts
3. Push the CRS button in the bottom right corner to bring up Project Properties.  Here set your CRS to EPSG:2915.
[image: ]

4. Your screen should now look similar to the one shown below.  (Your colors may be different)
[image: ]
5. Open your Attribute Table for the Crime Point data by right clicking on the layer in the layers panel and selecting Open Attribute Table. 
[image: ]
Notice the Field named Date_Incid, this is the date the Crime was reported.  If we click on the Table Header (Date_Incid) we can sort these.  
Q1: What is the date of the most recent incident?
6. Notice the incidents with dates of NULL and 1922-01-10 and all dates before 2000.  We want to exclude these records. To do this we click on the [image: ] button to select features using an expression.
In the Expression Box enter this expression.  "Date_Incid" > '2000-01-01' as shown below. 
[image: ]
Make sure to put the table name "Date_Incid" inside double quotes and the table value '2000-01-01' into single quotes.
What would be the expression to select all dates between 01-01-2000 and 12-31-2007?
[image: ]
Q2: What would be the expression to select all dates before 01-01-2000 and after 01-01-2008?
Q3: What would be the expression to select all dates after 2000 and only Burglaries at a Business? (Hint: it would be the records with the "Burglary/Business" attribute in the Offenses column. )

7. We can verify our Selection Expression worked by looking at the map.  The points that fit the selection criteria will now be highlighted a different color than the other points (below they are the points in yellow.) Additionally the attribute table will now have each record highlighted.
[image: ]
8. While selection is still active, right-click on the Crime layer and select Save As.  When the Save Vector Layer as Menu appears, under Encoding be sure to select Save only Selected Features, then click browse (next to Save As) as browse to your work dir and save the new shapefile as newcrime.  Also be sure to set your CRS to EPSG:2915. 
[image: ]
9. We now want to find out how many crimes have occured in each census tract from 2000 till present.  To do this we need to right click Vector > Data Management Tools > Join Attributes by Location.
[image: ]  
10. The Target vector layer is the one we want to add the attributes to. In our case, this will be the Demographic shapefile with Census Tracts.  The Join vector layer will be the newly created newcrime.lyr. As we want to sum the total number of crimes per tract, select Take summary of intersecting features and choose Sum. Name the output file as join_output.shp. In the Output table select Keep all records.
[image: ]
Q3: If we wanted to join the census tract id # to the crime point so that each crime point had an attribute showing which census tract it occurred in what would the Target Layer, Vector Layer, and Attribute Summary fields be?
11.  QGIS will automatically add the newly joined layer to the layer menu.  Your map should now look similar to this.
[image: ]
12. You can now open the attribute table of Join_Output (right click in the layer panel) and at the far right end of the table you will see a new field called Count.  This contains your count of crimes per tract.
[image: ]
13. Since we are only interested in the Census Tracts that are within are City we will move the COM_GDB_GISADMIN_COM_Political_CouncilDistricts layer to the top of our Layer Panel.
[image: ]
13.  To isolate our target study area we need to clip the Join_Output layer to Political_CouncilDistricts layer.  We do this by going to Vector > Geoprocessing Tools > Clip
[image: ]
14. If we examine our clipped features we are now only looking at census tracts that occur within the boundaries of our city.
15. We now need to symbolize our map correctly.  To do this right click on the clip.lyr in your layers panel and select properties (or just double click on the layer.) This will bring up the Layer Properties.  Under the style tab select Graduated from the drop down menu.
[image: ]
16. In the new menu, for the Colum select Count (the field created when we joined the crimes to the census tracts.)  In classes hit the up arrow so you have 6 classes and hit OK.
[image: ]
17.  QGiS will now look similar to the graphic below.  From this graphic we can see the majority of the census tracts fall in the first two catagories with only 3 districts really standing out. 
[image: ]
18. Let's see why this is.  Go back to the layer properties > style > graduated and select the Histogram tab that is next to the Classes tab and hit Load. 
[image: ]We can see the vast majority of census tracts have less that 40 burglaries and only a few have more than 66 burglaries. To better represent the data we need to choose a different classification.  now select Natural Breaks for the classification and hit OK. 
[image: ]
Your map should look similar to the one below.
[image: ]
Q4: Repeat the last step using the different classification methods.  Why is Equal Interval not appropriate for this data?  What classification methods are appropriate and why? 
Q5: Using Print Composer create a map with a legend and title.
Bonus Question: The Police would like a similar map, only this map will only show Residential Burglaries from 2005 till present.  Analyze the data and create a visually appealing map.
image7.png
Expression | Function Editor

(0[S VR 0 BN T A e

["Date_Incid" > '2000-01-01' AND "Date_Incid" < '2008-01-011





image8.png
ol

Loy pane
& e 7TH AL

% © Police GDB POLICEGISEDITOR Al Cr.

% Bl coM_GDB_GISADMIN_COM_Political
% [ coM_GDB_GISADMIN_COM_BaseMap.

Attribute table - Police_GDB_POLICEGISEDITOR All_Crime : Features total: 151192, filtered: 151192, selected: 113164

zg®PoBEEE

rocrto | ot | modnii | oweaws | cwesumbe | > | Ofewes | et pdd | oeind

Shonas g

Start

Stop




image9.png
Format | ESRI Shapefie =

Save as [ newarime.

CRS | Selected CRS (EPSG:26916, NADSS3 / UTM zone 16)

Encoding System -

% save only selected features.
Skp attrbute reaton
%) Add saved fle tomap.

e No synbdogy 5
sce oo B

P [ | Extent (current: layer)





image10.png




image11.png
Terget vector layer
COM_GDB_GISADMIN_COM_Baselfap_Demographics
Join vector layer
Attribute Summary

Take attrbutes of frst located feature:
® Toke summary of ntersecting features.

Mean [ Mn [ |Max % Sum

Output Shapefie
C:JUsers/Bob/Desktopshapes/Join-Output. shp.
Output table

Orly keep matching records
® Keep al records (nduding non-mtching target records)





image12.png
BN HHDESHYN SRS

Srowssr Fansl =

(TRA - ]

Home
Favourites

-0 ¢y

TouTLAws

1 ——

Layers Pavel
& e 7TH AL

% [ 3oin_output
% newerime

% o Palice_GDB_POLICEGISEDITOR_AILCr...
% I con_GoB,_ GIsADHIN_COM_Poltial
% ] con_cos_crsapHm_com_Basetta

‘Shorat path

Start





image13.png
I

[T pwaeos [ ewaeoo [ Pownocces | _pownoccoo PRENTOS PRENTOO | shapeleng | Shapeprea | Cownt

[F| osemeom0n| ~bsmoon| omailion|0dGTebnh|  OMoTiOn| GAOTSND| GSENARD 0mIOGRD) SIS SIS 3,
B T e e e s T M M Mo e 3
e M M M Ml M M Ml e S
o T R e R e e D e Rt s 1
i P| OSRGEON GSISIINO) 0GRS OSSN 0RO 016N OSITION OSSN SO 663 57
O s R R R R T e M e ey &
if| OTn| Gion| G| GOS0 GRG0 OSRGOS 0TI .| ST &
o[} OIS0 DESISR00 0.SSIOIND | OSISHG00|  GSTIGI0W| 0570 GOS0 0027 | DT RO | 56596895597 &





image14.png
@e-KN-K & EE

> Layers Panal
BeTBAD

o Polce. GOB_POLICEGISEDTIOR_AILCr...
1 cot GoB GIsADHIN Cont Bosetian..

E—




image15.png




image16.png
Layer Prop





image17.png
Symbol

Legend Format | %1- %2
Method Color

Colorramp
Clsses | Histogram

Mode |EqualInterval

T Gsource] - Edt

v/ Casses [6 3] | Classify

Tim

o

Invert

[symbol * [vaives.

=

0.00-115.50

Add dass. Delete

0.0000 - 115.5000

x
x 115.50-23100 115,500 - 231.0000
x 231,00 -346.50 231.0000 - 346.5000
x 346,50 -462.00 346.5000 - 462.0000
x 462.00-577.50 462.0000 - 77,5000
= 577,50 -693.00_577.5000 - 6330000

Deleteall | %/ Link ass boundaries:

D]





image18.png




image19.png
Count.
66
693

I 1
0 00 00 00 700

Load values




image20.png
% Graduated |~
o count
Symbol

Legend Format | %1- %2
Method Color

Colorramp | Esource]

Clsses | Histogram

o

Invert

Tim

Vode (Noturalreaks Qerks) |~ Classes (6 |3 [ Clssiy
[symbol * [vaives. Legend

x 00006000 0.0-80

x 5000-20.000  8.0-200

x 2.000-9200  2.0-20

x 2.000-66.000  42.0-660

x 66.000-46.000 6.0 -466.0

* 466,000 693,000 466.0-693.0

Add dass. Delete

Delete al

] Link dass boundaries

D]




image21.png




image1.png




image2.png
B scentiy layers

—
I8 ows serv
oy

Project Properties | CRS

X Enable ‘on the fly' CRS transformation

Fiter

Recently used coordinate reference systems

[Cooranate Reference systm

= Generated CRS (+proj=lcc #iat_1
= Generated CRS (+proj=icc #at_1
wess4

[NADB3(SRS2007)  Calfornia Abers
[NADS3(HARN) / New Mexico Central (ftUs)

| WGS 84/ UTM zone 16

INAD_1983 StatePlane_Tennessee _FIPS_4100_Feet

[NADE / UTH zone 1610

. 41666666666665 it |
4166656666665 it

[T

1G1)

Coordinate reference systems of the world

Hide deprecated CRSs

[Coordnate Refrence st

* NADBI(HARN) /Tennessee (RUS)
NADB3(HARN) / Texas Central

- NADS3(HARN) / Texas Central (fiUS)
'NADS3(HARN) / Texas Centrc Lambert Conformal

- NADB3(HARN) / Texas North
'NADS3(HARN) / Texas North (fUS)

- NADS3(HARN)  Texas North Central
NADS3(HARN) / Texas North Central (fUS)

- NADB3(HARN) / Texas South
'NADS3(HARN) / Texas South (fUS)

- NADS(HARN) / Texas South Central
'NADS3(HARN) / Texas South Central (ftUs)

- NADB3(HARN) / Utah Central
'NADS3(HARN) / Utah Central F)

- NADB(HARN) / Utah Central (fiUS)
'NADS3(HARN) / Utah North

 NADB3(HARN) / Utah North (f)
'NADS3(HARN) / Utah North (fUS)

- NADB3(HARN) / Utah South
'NADS3(HARN) / Utah South (F)

 NADB3(HARN) / Utah South (FUS)
NADS3(HARN) / Virginia Lambert

- NADB3(HARN) / Vrgiia North
'NADS3(HARN) / Virginia North (FUs)

(al

Selected GRS: |NADB3(HARN) / Tennessee (FUS)




image3.png
Browser Panel

[P - ]

Home
Favourtes.

e 0c

TouTLAws

1 ——

Layes Parel

LI - A e

£ GDB_POLICEGISEDITOR
x [l com_ce_crsapHm_com_political
x [] com_cpe_crsapmm_com_aseMap...

“

Shorest path

BN HHDESHYN SRS

Start

stop.

o | Criterion Length =

Length

P





image4.png
Gl nze®PoB|E

=]

Inddent L

urisdict

T comerumte |

Offenses

s pad

Date_Inc_1

635339,

TNMFDO00D

090800 1244VE.

Burglary usiness

20040726

1058600

TNMPDO00D

07D I00ATINME

Burdlary Business.

20070105

10050146 9ME

Burdlary Resden

2100526

TNMPDO00D

(07120021 12E

20071205

50.1034235.

TNO750000

0008000 705H

20000505

S0.02475%%

=0

TNO750000

00110008615H

20001515

50.035067%

E=

TNMPDO00D

0510010025VE

20051021

53.9756254

G

TNMPDO00D

0410009056ME

20041015

Ss.s67aes1

132070

0810008 765VE.

2008-10-16

53.93835381

=

000003632E

20000605

59.9120309

01277,

20040520

53.95043631

TNMPDO00D

2005-06-16

53.99527621

TNO750000

558365262

TNMPDO00D





image5.png




image6.png
Expression | Function Editor

[ 7 [ T P sroup Color
["Date_Incia" > '2000-01-01] Color This group contains functions for manipulating

Conditionals cobors





