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What 1s Geocoding?

 Description of a Location — Location on a Map

o Street Address, Intersection
o Place name (park, monument)

o Buildings, zip codes, 1p addresses

ta

: Lo, :
: : :
i i
i, E
% il HOLORESEST
T
CHARLESTON BT i
i .
5 : L MG,’,
F &
é" = WIME §
&
&
- Q5T
]
b E= PET
E EE O 8T 8T OST
NETH ¥ 2 M E&T N &T
& MET
L 5T
& " K &T
dj-gﬁ | G JET JET
ERFT = o il
mmm,m""' e E 2 ?9)!% “ RANDOLF
F5T B
b : 457
b 25 5 o 1 ,
i E E DET ,.q%
F = = [




& Geocoding

Geocoding 1s the process of assigning a location, usually in the form of
coordinate values (points), to an address by comparing the descriptive
location elements in the address to those present in the reference materia
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Geocoding Options

D G O O ]- e 4= Google Earth Pro
Edit View Toals Add Help

Open.. Curl+ O

o Google Earth Pro ,

Revert

o Google Fusion Tables

View in Gaagle Maps Crrl+Alt+M

o Google Maps API

Import...

Server Sign Out

Disablz Autamatic Sign-In

D AI.C GI S Sign in to Maps Engine...

Exit

o ArcMap - ‘
o ArcGIS Online
o Building your own address locator
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Geocoding in ArcGIS

.

Specifications

- Import .csv or Excel files

- No limit on number available

- Max. control on the engine

- Flexible entry format

- No spaces or special characters
on field names

Match_addr Side Ref_ID Addr_type Street or Intersection City or Placename | State
an Francisco, CA, 94104 R 78400303680563 | StreetAddress 50 POST ST, SAN FRANCISCO, CA, 94104 <Null> <Null=

Results (out of 500 records):

- 496 records geocoded 1n place
- 4 records rematched manually



How does 1t work?

O Standardize your Address Data
O Compare to Reference Data (geographic data)
O Return best match of results
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Address Locator

TN

Reference Data

Even house numbers
are on the right side
of the street

Street Components

Avenue = Ave
Street = St
Highway = Hwy




Geocoding Workflow in ArcGIS

Input addresses Add ress Iocator Address locations
100 Maple Strest
57 Qak Avenue -
257 Elm Lane

Locator
style

Reference data
Build or obtain

reference data

Determine
address
locator style

Locate addresses

& rematch remaining
addresses




Reference Data

Address matching workflow >
| N | [ |
Build/obtain Select address Build address Perform
reference data locator style locator address matching

R R TS

Snapshot of Geographic Information
- ESRI Street Data
- US Census TIGER roads

- Parcels House  PreDir PreType  Name Suffype  SufDir City
- Gazetteers
- 10 M Ave Bluewater Ave I Bel Air
G.eneral Place names > c gt | e NE | Beverly Hills
- le Codes/ZCTAs 100 g 1L Mapleton Ln E EBrentwood
594 W Mulholland P lowy SE Malibu
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& Querying Tables
. =

Queries are the most common operations in a spatial database
- used to find features that meet certain criteria
- used to isolate features for future analysis (subset or filter data)

« Structured Query Language (SQL)

+ standard language for retrieving and updating information in a database

* Most common operation is the SELECT
 retrieves data from a table or multiple related tables
SELECT * FROM “Table” WHERE “Field = Value”

* returns a subset of records, e.g. restricts records based on some
condition
* (Can be simple or complex

« simple: “area” > 20
« complex: (“area” > 20) AND (“area” < 50)



SQL

« Set Algebra

* basis for simple query expressions
* = (equal)
* > (greater than)
* < (less than)
* <> (not equal to)

* can be used on both strings and numbers

- Boolean Algebra
* basis for complex query expressions
* NOT: accepts value of one input and outputs opposite value

« AND: accepts two values as input and outputs the intersection of
both

* OR: accepts two values as input and outputs the sum of both
« parentheses may be required and the order of precedence is important



Boolean Algebra

Regions A NOTB

&

° NOT (A ORB) A ANDB ORC

&



Simple Queries

ID Area Landuse Municipality
1 10.5 Urban City
2 330.3 Farm County
3 2.4 Suburban Township
4 96.0 Suburban County
5 22.1 Utban City
§ 30.2 Farm Township
7 L Urban County
Find all records with Area greater than 20.0 < Area > 20.0
Find all Urban Landuse e Landuse = Urban

Find all records with Area less than or equal to 55.0
.................................................................. Landuse <> Urban

Find all Non-Urban Landuse

........... Area <= 55.0
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Compound Queries

Find all the municipalities that are not urban cities

NOT [(Landuse = Urban) AND (Municipality = County)]

= Landuse = Urban orrree e nnnn s Set1
* Municipality = Countye- Set2
e Setl AND St < mm— Set3

» NOT (Set3)

ID Area Landuse Municipality
1 10.5 Urban City
2 330.3 Farm County
3 2.4 Suburban Township
4 96.0 Suburban County
5 22.1 Urban City
6 30.2 Farm Township




& Compound Queries

)

INOT (Landuse = Urban)] AND [NOT (Municipality = County)]

. Landuse = Urban4 ...................................................... Set1
° NOT (Setl) < |POpOONANAEAOCCANNE00COOCANCNONCONONEEOOOCO0CNNC00C000o000000000000 Set2
. MunlClpahty = County ........................................ Set3
o NOT (Setg) @rreereeeeeineereei—eeeesaneeeeesneeeeesaanneeeasanneeeensanns Set4
* Set2 AND Set4
ID Area Landuse Municipality
1 10.5 Urban City
2 330.3 Farm County
4 96.0 Suburban County
5 22.1 Urban City
7 4.4 Urban County




Querying Tables

Area Landuse Municipality

1 10.5 Urban City

2 330.3 Farm County

3 2.4 Suburban Township

4 96.0 Suburban County

5 22.1 Urban City

6 30.2 Farm Township

7 4.4 Urban County

Find all Suburban and Urban Landuse greater than 20.0 and less than 5.0
Find all County Non-Urban Landuse less than 100.0
Find all Urban Cities greater than 20.0



Other SQL Statements

IN

« search for several strings or values 1n a field; alternative to
multiple ORs

state IN ('Alabama', 'Alaska', 'California’', 'Florida')

LIKE

* used with wildcards to build a partial string search
state LIKE 'Mi%‘

% (shapefile); * (geodatabase)
« wildcard representing any multiple characters; used with

LIKE

place name LIKE ‘%ort%‘

_ (shapefile); ? (geodatabase)

- wildcard representing any single character; used with LIKE
first name LIKE ‘' arry'



Querying Tables

Select By Attributes

Cluery Wizard...

Layer: | Landuse ﬂ
[ Only show selectable layers in this| Create a new selection
fad to cumed gecton . EEELLr » OR
I Method . E:até & Sl = = » |Remove from cumert selection Ly 00000 |ieaeeas » NOT
. Select from cument selection
Fieldz: TTIUE vV alues.
“FID" - ¢ | Like| 11 ~
D REA" ‘ | - Fields: Unigue Values:
"PERIMETER' b ¥ = And "FID" L Like 11 -
"LU_CODE" | | | "AREA" %J 12 3
¢ ‘ ‘= | ar | "PERIMETER" > | 5= | And | 13 E
“L0_CODE" 14
...... o & EEEE T < ¢ = O 1B
e |l o] |
Is x| o w2 v
I= GoTao
I SELECT * FROM landuse_guery "“WHERE: ‘
“"LU_CODE"™ =22 I
SELECT * FROM landuse_query “WHERE:
...................... » [|"LU_CODE"=]
Clear | Werify | Help | Load... | Save.. |

dpply | Dloss |




Joins

Joins allow us to append *  Map new attributes to existing

new data to existing features

geometry or tables, - Extend analytical range of spatial

extending their data

informational range. * Based on common attributes between
tables

Geometry and attribute data are not - Everything is spatial!

always stored together.

Any data that shares a common attribute
with a spatial dataset can be mapped.

Boring Geometry Boring Statistics Awesomeness!
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Join one table to another table or
layer based a common field.

Attributes of the join table are
appended to the input table.

A match 1s made when the input
field and output field values are

equal.

Joins

« Common identifier or “key”

* Field names do not need to
match

- Field type must be the same
(numbers, text, etc.)

- Field data should be the same
* The join 1s dynamic

INPUT
OBJECT ID# | Landuse Code [ Join Fields = Landuse Code | Landuse Type
1 2 0 Unclassified
2 0 -+ 1 shrub
3 1 2 water
OUTPUT
OBJECT ID# | Landuse Code | Join Table Landuse Code | Join Table Landuse Type

1

2

2

water

2

0

0

Unclassified

3

shrub




Cardinality of Relationships

Table A Table B
(destination) (source)

One-to-one (join)
» every record in A matches exactly one record in B; every record in B
matches exactly one record in A.

Many-to-one (join)
» every record in table B matches one or more records in table A.

One-to-many (relate)
* one or more records in table B matches exactly one record in table A.

Many-to-many (relate)

» every record in A matches one or more records in B; every record in B
matches one or more records in A.



destination table

France 1
Sweden 2
United Kingdom 2

Joining and Relating Tables

onsetoraanabjein)
France Paris
Sweden Stockholm
United Kingdom London

many-to-one (join)

Government
1

Republic

‘ 2 Const. Monarchy

one-to-many (relate)

France Bordeaux

France Marseille

France Lyon
United Kingdom London
United Kingdom Manchester




Joining Tables

) Join Data @
Attributes of census | 1000 lete you append additional data to this layer's attribute table so you can,
OBJECTID | Shape * F for example, symbolize the layer's features using this data.
1 | Polygon 08081 wWhat do you want to join to this layer?
2 | Polygon 0&081 3 -
— 3 [ Polygon 26051 IJDII‘l attributes from a table ;I
4 | Pohrgon 05081
) 5 | Polygon 05081 1. Choose the field in this layer that the join will be based on;
Attributes of census = | == |
QOBJECTID Shape * STFID STFID * POP2000 PDENSITY | HOUSEHOLDS | HSE_UNITS I oo ik
3 1 | Polvgon 060816134003 | 060816134003 313 7059 123 126 |:| .
2 | Polygon 060816133001 | 060818133001 218 15 a3 102 "’I =
3 | Polygon 060816134001 | 060818134001 5128 538 214 225
4 | Polygon 060816133002 | 060816133002 403 678 143 146
5 | Polygon 060816133001 | 060818133001 525 T3z 195 2M
6 | Polygon 060816111003 | 060816111003 1080 3278 455 A58 ﬁ
7 | Polygon 060816111001 | 060818111001 1631 4072 613 520
& | Polygon 060816134002 | 060816134002 1823 142 71 758
9 | Polygon 0608160597002 | 060818057002 2323 4037 47 852
10 | Polygon 060816092004 | 060216053004 9381 5382 367 arz
11 | Polygon 060816057001 | 060818097001 1831 1200 691 705 - u||.:1;|jn% 1_3b|e.
5 being
Record: ﬂjl 1 jﬂ Show: I Al Selected Records (0 out of 233 Selected) m
Emap e gy ey T e g T
060816111003 1090 3278 " Keep only matching records
050818111001 1531 4072 If a record in the target table doesn't have a match in the join
050816134002 1923 142 table, that record is removed from the resulting target table.
0508160597002 2323 4037
0508160593004 921 5382
Record: ﬂjl 1 ﬂﬂ Shio

About Joining Data Cancel

o |




Join Validation

Check for field names that start with an invalid character:

~@HS% N &F()-+= | \\,<>?/{1.'[]:;_0123456789

Check for field names that contain an invalid character:

~@H$% N &F()-+= [ \\, <>

Check for field names that match:

“California” <> “ California”
“California” <> “california”
1 <> “1”

Check for field names in the table that

Are Microsoft Access reserved words
date, day, month, table, text, user, when,
where, year, and zone

Use Validate Join tool!

Join Data

Join ists you append addtional data to this layer's attribute table so you can,
for example, symboizs the layer's festures wsing this data,

bk do yiou wank b join o this layes?
Jain aftriutes from a table

1. Chivos the fid in this |ayer that the join vl bs based on:

Farcell ¥
£, Chosa the babie ko jain bo Hhis keyar, of kad the katle from dk:

D Appraksas - &l
[¥]3hows the attriute tables of layers inthis st
3, Choosa the fisid in the tabik to base the jain on
o N
Join Coticre
(E)kpep al recoeds

#llrecords in the tanget table are shownin the rasulting tabls,
Lirm

sk ched records will cantain null vauss For 8l sk being

sppended into the targat table from the join table.

(Cesen anky matching recards
IF a record in the tanget table doesn't have a matchin the join
table, that ecord ks remowad From the resuling tarpe Eable,

o) (o ]

Abaut Jining Diata

d

Jain Yalidation

Walation Task
[l | 1 CheckFor field names that start with ar
1. Chechfor fiekd names that. contain irvald charactars
# Check for fiekd names that match reservad words
# Check for nor-geodatabase MG Aoess tables
+e+ Couiting the rumber of matching records for the join

invalid character

Join validation wll check For comman errors shen creating a join,

A\ Join Validation Report

Fields names starng wath an nvald chara :te can cause 3 join to fal.
The fdmrvgfr] 5 start vath an rvald o
= [Mincraasa] from <Appratsalss starts mtrh ddchaa:ts

Fielel riamess conbairir irvvald char acters can causa the jair b fal,
The following felds :u'l'.anlmrdid characters;
- [alncressa] from <Appraissls® cankains invalid character '
- [Account#] From <Appratsals > contains invald character &

The rumbar of matching records for the jin:
- Bof 42 rieciords matehed by foiring [ComparalDy] from <Planiksaass
with [ID] from <Aporasaks,

osa




Relating Tables

Attributes of La... | = |[ B |[#53]

FID | Shape LEVEL1

3 0 | Polhygon
1 | Polygon | Agricuttural Relate (=5
2 | Polygon | Bamen
3 | Polygon | Forest Felate Iets_',fou associate dat_a with this IE_F_.fer_. '_I'h_e assu_ciated data isn't
4 [ Polygon | Rangeland appended into this layer's attibute table like it sina Join. I_nstez!d you
5 Polygon | Uiban Can access the related data when you wor with this layer's attibutes or
vice-versa.
6 | Polygon | Water
7 | Pobygon | Wetland Establishing a relate is particulady useful if there is a 14o-many or
mary-to-mary association between the layer and the related data.
Record: 14| 4 | 1
JJ 1. Choose the field in this layer that the relate will be based on:
Attributes of landuse_|evel |LEVEL1 j
olD LEVEL1 Il 2 Choose the table or layer to relate to this layer, or load from disk:
k 0] Urban residertial -
1 | Urban commercial | landuse_level ﬂ g
2 | Urban industrial
3 | Urban traneportation-communic] 3. Choose the field in the related table or layer to base the relate on:
4 | Urban industrial-commercial con
5 | Urban mixed urban-buitt up |LE‘-.-"EL'I ﬂ
& | Urban other urban-buit up
7 | Agricuttural cropland & pasture 4. Choose a name for the relate:
& | Agricutural orchards & groves ||'-,-1._,r|'q.3w Relate
9 | Agricultural confined feeding
10 | Agricuttural other agriculttural
11 | Rangeland herbaceous rangeland About Relating Data | Ok | Cancel
12 | Rangeland shrub-brush
13 | Rangeland mixed rangeland
14 | Forest deciduous
15 | Forest Evergreen
16 | Forest mixed forest -
Record: ﬂj 1 jﬂ Show: W Selected Records {0 out j
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A virtual exploration of issues, insights
and integration of unmanned aerial
vehicles

Join over 1,6gg of your peers on February -
17th

presented by
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For more details visit:

Create an ¢ € =6sing our
augmented 10X, Submit your

picture through ouronline form for the |

..-=- chance to win a brand new drone!

clemsongis.org



http://www.clemsongis.org/

