LECTURE 5-A

SPATIAL ANALYSIS AND
GEOPROCESSING

Youngstown

STATE UNIVERSITY
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No./ Lecture Name Homework &

Date Solution

1 Lecture 1. Introduction Chapter Link
112109 ok
it Gl LONYIT Homework 1 Solution

| 1/18/2000 | Foliday. Martin Luther King Ua;
2 Ledture 2 GIS Software
1126100

3 Ledure 3 ArcMap Overiew
212009 | Exercises: 3A, 3B, 4A, 4B
[ HNo. 2

4 Computer Lab: Exercises 5A, 5B, BA 6B, TA
2909

5 Lecture 44 GIS Diata Homework tion
211609 | Lecture 4B Map Projections

[ spabal Analvsis & 5
223109 58 Rek Technologies

T Computer Lab: Exercises 8A, 88, 104, 11A, 11C, 110, 13A,
209 | 138

39/2009_| Spring Break
8 Mid-Term Exam
316/09 | Lecture (Creating and Editing Data)

9 Computer Lab: Exercises 14A, 14B, 15A, 15B, 16A, 168
32309 | 16C
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D TERM EXAM

L 2
L 2

Date: 3/16/09
Duration: 1 hour

Will start after Lecture 6 (Creating and Editing
Data)

Content: All lectures and exercises covered up
to the previous class (2/23/09)

Type: Open book (you can use your book,
handouts, notes, and computer)

Format: 30 multiple choice questions
2 minutes / question

Not enough time to search the answers; you should
study and know where the answers are




OUTLINE

¢ Section 4: Getting Information About Features
¢ Chapter 8: Querying Data
+ Identify, Find, Measure, MapTips, hyperlinks
¢ Selection methods and layers
+ Selecting features by attributes
¢ Lab work

+ Exercise 8a: ldentifying, selecting, finding, and
hyperlinking features.

+ Exercise 8b: Selecting features by attributes
¢ Section 5: Analyzing Feature Relationships
¢ Chapter 10: Analyzing Feature Relationships
+ Spatial selection
¢ Calculating summary statistics
¢ Lab work
¢+ Exercise 10a: Using location queries

IDENTIFYING

¢ Popup attributes for a specific feature

Tools
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FINDING

& Locate a specific feature or attribute

@@::xwo«»n&nom.&.d
 Find
Features I Route Lucatmnsl Addlessssl
[

Mew Search
¥ Find features that are similar to or contain the search sting

Search: (5 Al fields @

 Infields [FID_1 = |
(" Each layer's primary display fiskd

Find: |F|ance

Lel Ll

In layers: ICounlnes

France flashes

Cancel |

Right-click a row to show context menu

W alue | Layer | Field |
France o Countries CHTRY_NAME

Zoom ko feature(s]

|dentify featurels)

Set Bookmark
Dns object e Boskmar “

Select feature(s)

Unszelect feature(s]

MEASURING

¢ Find linear distances
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= europe.mxd - ArcMap [_ O] <] 1

J Eile Edit “iew Insert Selection Tools Window Help
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= O Cites
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MAPTIPS AND HYPERLINKS

Gararsl| Gowes | Gelection Dindey | Symbslogy | Miaide | Dfiikion Queny | Le

& MapTips

¢ Set from Layer
Properties window

Inemecy e i [
¢ Pointer location displays [

| Support | Inpedinks wimg field:

specific attribute Nl
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AVAILABLE SELECTION TOOLS

¢ Four selection methods:
eInteractive (click on a feature or drag a box on the
screen to select multiple features)

e Attributes

eLocation e

¢ Graphics QoM@ eEEih 0 na ’
% Europe.mxd - ArcMap - Arcinfo
‘ File Edt “iew Insert §Selection §Tools ‘window

O = - Select By Attributes
J—ng‘ % Select By Location... SeleCted set
W & Select By Graphics
= City @ Zoon o Selected Features

-E| hd > Statistics...

- Set Selectable Layers...
B Countries
REGION ) EleanSelested Features
[CEastem E " 5
I Eurapear Interactive Selection Method — p

[ Morthern DOptians... Q
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SELECTION LAYERS

¢ Method 1: Specify from Selection menu or

¢ Method 2: Add tab to TOC
¢ Layers available when using

%, FranceInEurope.mzd - ArcMap - ArcWiew

J Elle Edit View Insert Selection Tools Window Help

J DEE §| & Select By Attributes. .,
e EEEE— % Select By Location. ..
& Seleck By Graphics

Met h Od 1 @ Zoom To Selected Features

E Statistics,

Clear Selected Featuras

interactive selection tool

2]x
Generd | DawView | LasutView | Geopocessing |
Tables | Rastn | CAD Table Of Contents

Table Of Cortents T,

Choose the tabs pou want to see inthe Table Of Contents and the
arder in which thep will appear.

@ Source

ge\ect\or\ 1' ;
&l Heln

\ Method 2 @ms

Set Selectable Layer~

Inkeractive Selection Method

RN N Options. ..

Choose whichfayers can have t
Select Fegpfies taol, the Select By Graphics command. the Edit tool, ete.

(wcities Select Al
[v| country
Clear Al

Close

\@@::::mot#@»on&f

Fg
[ cKjes (11 features selected) f
[ cogh -
3
ﬁ{T
Display | Source Selection a4

J Drawing > & (3 &3] O~ A~ 2 [[l6] bid

Change the font size
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FOUR INTERACTIVE SELECTION METHODS

¢ Specify from Selection menu

Select By Attributes. .

B Select By Location

“ SelecthBEn Eraphics

| Zoom To Selected Features
2] St

Set Selectable Layers »

[ Clear Selected Featuies

Options... Add to Current Selection

Fiemowe From Cunrent Selection

Select From Curent Selection

Create new

selection
(France, Poland,
Bulgaria, Greece)

BULGARIA

GREECE

Add to the
selection

(Italy)

Remove from
the selection
(Bulgaria,
Greece)

Select from
selection
(France)
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SELECTING FEATURES BY ATTRIBUTES

¢ Use a SQL (Structured Query Language) query to select features

¢ Save and reload selection expressions

Select By Atibutes

Select By Attributes... — ooy Wisad. I
% Select By Location. .
T Lapec [y | For current selection:
CLEH D (HEIEs ™ Dk shiow selectabis s i i B
@ Zoam e Gelected Features Method : |C|m= & rvow salection - Ad d to
2 Gietisies Pk : Remove from
il - | Lka| |
Sel Selectable Layers. "FIPS_CNTRY" ) i s Select from
“GMI_CNTRY™ > l ) I MI K
Llean Selested Featires TCHTRY_NAME! == p i
Interactive Selection Method — » TFORCNTRC . ]
= “SOEM_CHTRY"
St ok e ) ) e
= “CURA_TYPE"
"CUAA_CODE"™ * LI
1] |
SELECT " FROM counlry WHERE:

[CNTRY_MAME" » Aushia’

Field [Eimteslems] "2 < Sl

Operator sy | oo |
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SELECT BY LOCATION (SPATIAL QUERY)
¢ Use features in one layer to select features in another
¢ Power of GIS !
[TE Select By Location
B ekt By Locuon. st | 15 0w select falines from ons o mors layers bassd on where they ars locatsd
Kb e B e inrelation to the features in another layer.
£y el Ty 1 wand to:
2z : [select features fiom =l
St Selectable Layert [ the following layers:
o oo [ City
o that
[intersect =
the features in this layer:
[Covves , = Countries
i e oy

ok [0.000000 |Ds{amsg.aes =l
Previ

The red features represent the features in Baunties.
The highiighted cyan features are selected beause they
intersect the red features

e T he ooy
° 9. @ %o

Paints Lines Palpgaris

Cities intersected by
s | o | |™selected countries
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LOCATION SELECTION METHODS

Select by location offers 11 selection methods
Intersect

Are within a distance of
Completely contain

Are completely within
Have their centers in
Share a line segment with
Touch the boundary of
Are identical to

. Are crossed by the outline of
10.Contain v
11.Are contained by Result

© o N O~ODR

Animal sightings Polluted areas
within a distance completely within
of 2 km from rivers selected counties
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SELECT BY GRAPHICS

¢ Draw a graphic to select features

& Works with interactive selection methods

1) Draw graphic 2) Select Method
J Drawing = & () ’E' Avors - PU@»W Tools Window Help
2 . . ﬂ% Select By Attributes...
2 By Select By
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CALCULATING SUMMARY STATISTICS

¢ Choose Statistics from
Selection menu

¢ Select /’

¢ Features
¢ Layer
¢ Field

Selection Tools Window Help

Select By Attributes. ..
% Select By Location,. .

requen: istribution
ayer
urope - g
iel
ol
@p Zoom To Selected Features

Statistics 1

@ Fan To Selected Features Count. 15

Minimurn: 2.000000
z Statistics. ., Maximum: 164.000000 2
Sum 1572.000000

Set Selectable Layers... M 87.333333 0

ean
Standard Devistion: 44 269230 20 478 917 1395
Clear Selected Features 4 |

Interactive Selection Method b

options. ..
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LAB EXERCISES &
¢ Exercise 8a: Identifying,
selecting, finding, and

hyperlinking features

¢ Exercise 8b: Selecting
features by attributes

¢ Exercise 10a: Using location
gueries

18




PARY .,

OUTLINE

¢ Section 5: Analyzing Feature Relationships

¢ Chapter 11: Preparing Data for Analysis
+ Geoprocessing in ArcToolbox
¢ Lab work
+ Exercise 1la: Dissolving features
+ Exercise 11c: Clipping layers
+ Exercise 11d: Exporting data

¢ Chapter 12: Analyzing Spatial Data
+ Buffering, overlaying, Calculating attribute values
¢ Lab work
+ Exercise 12a: Buffering features
¢+ Exercise 12b: Overlaying data
+ Exercise 12c: Calculating attribute values

20
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GEOPROCESSING

¢ Geoprocessing = spatial analysis

o What’s the population of a given
sewershed?

+ Overlay of sewershed and census block
layers

¢ What's the runoff curve number of a
given watershed?

¢ Overlay of watershed, land use, and soil
layers

OVERLAY LAND USE AND SUBBASIN LAYERS

11



WITH SCS HYDROLOGIC SOILS GROUP LAYER

#2 Bull Run Watershed - Soils

.
Type B
[ Type C
B Tyee BT
[ Type ©

HSG attributes can be obtained from NRCS SSURGO data

23

TO ESTIMATE RUNOFF CURVE NUMBERS

#1 Bull Run Watershed - Runoff Curve Numbers

subbasins + land use + HSG = RCN

Rows from NRCS Land Use % Imp. Ru;off CurveBNumber forcHydroIogchSoﬂ
runoff curve [High density residential 51 69 80 87 90
number table [Medium density residential 28 56 71 81 86
Low density residential 16 49 66 78 83

12



GEOPROCESSING TOOLS IN ARCTOOL BOX

¢ Dissolve

+ Merge

o Clip

¢ Buffers

¢ Union

OVERLAY OPERATIONS

¢ Intersect

25

DISSOLVE

¢ This tool combines like features based on a specified
attribute or attributes.

2 Feature Class To Shapefie (mu A
=& Data Management Tools
Database

=& Generalization
& Indexes
Joins
# @ Layers and Table Views
2 Batch Project

#* Create Spatial Reference
A Project
Raster

P — Dat

OUTPUT

a Management Tools> Generalization > Dissolve

26
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MERGE

; : INPUT
o Combines input features from
multiple input sources (of the /L‘
same data type) into a single, new, ] _ ,
output feature class. [ — y
' JI r
+ The input data sources may be }-\ ~
point, line, or polygon feature T
classes or tables. A
OUTPUT

Data Management Tools> General > Merge
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CLIP

¢ This tool uses a polygon boundary to cut features and their
attributes from a feature class.

Works like a cookie cutter.

R, .
\ .

INPUT CLIP FEATURE OuUTPUT

Analysis Tools> Extract > Clip

28
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BUFFER

¢ A Buffer is an area drawn at a uniform distance around
a feature.

¢ The Buffer tool creates a new feature class of buffer
polygons around either polygon, line, or point features.

~ O

A

Analysis Tools> Proximity > Buffer

29

UNION

¢ Computes a geometric
intersection of the Input
Features. All features
will be written to the
Output Feature Class
with the attributes from
the Input Features,

which it overlaps.

Analysis Tools> Overlay > Union

30
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INTERSECT

¢ This tool builds a new feature class from the
intersecting features common in both feature
classes. It retains the attributes of both feature
classes.

INPUT
ouTPUT
INTERSECT
FEATURE

Analysis Tools> Overlay > Intersect

31
¢ Union: Output data set includes non-overlapping
areas.
Qil spill and parcel Union overlay of
Parcel Oil spill overlap each other spill and parcel
1
CERNEEE ()
D 1 F
One polygon One polygon Two polygons Three polygons
(two are multipart)
The oil spill'and parcel layers are unioned to create three new polygons
+ Intersect: Output data set includes only overlapping
areas. R
x il spill and parce! nw:::l: .|?|:r|h||rft|b|
y%
) %
One polygon -
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LAB EXERCISES S

¢ Exercise 1la:
Dissolving features

¢ Exercise 11c:
Clipping layers

¢ Exercise 11d:
Exporting data

HOMEWORK 3: SPATIAL ANALYSIS %

¢ Exercise 12a: Buffering features
¢ Exercise 12b: Overlaying data

¢ Exercise 12c: Calculating attribute
values

¢ Repeat Exercise 12c with revised data
¢ Calculate attribute values using field calculator
¢ Submit updated results

¢ See next slide for details

17



HOMEWORK 3: SPATIAL ANALYSIS

* Complete Exercise 12a (Buffering features). Submit a screenshot or map shown on page 324

* Complete Exercise 12b (Overlaying data). Submit a screenshot or map shown on page 335

« Complete Exercise 12c¢ (Calculating attribute values) and answer the following questions.
Question 1. Before completing Step 7: For harvestable area polygon with Object ID =5, provide
the following data:

Stand Value =

Value Per Meter =

Stand ID =

Question 2. After completing Step 9: For harvestable area polygon with Object ID = 8, provide
the following data:

Stand Value =

Value Per Meter =

Stand ID =

Question 3. After completing Step 10: Suppose you underestimated stand unit cost
(ValuePerMeter) by 10% in your calculations and would like to repeat your calculations to
recalculate the correct bid price. To recalculate the bid price, repeat steps 7 to 10 but modify the
expression entered in field calculator (Page 339) to increase the ValuePerMeter by 10% (i.e. multiply
it by 1.1). Provide a screenshot of the revised Statistics window and answer the following question:
The original bid price =

The corrected bid price =

Percent difference in the original and corrected bid price =

35

18



