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Topic: Installing Class Data
Problem:

Solution:

Data used: USB Stick, CD or Zip file

License:Basic

All the data you need for this class are in these folders. Transfer the Folders GISClass to C:\Student\. If the
student folder doesn’t exist then create on first. Optional: Transfer the folder Kachemak Bay DEM_1239
for one exercise with spatial analyst , and the LAS folder for the LiDar with 3_D Analyst extension lesson.
These last two folders a very large.



Topic: Setting up a geodatabase for this class
Problem: First, we need to bring the data that we will be using into a geodatabase

Solution: We will create a geodatabase, then import an XML Document that contains some the data for the
class
Data used: Kachemak.xml

License: Standard (Not available in basic)

Open ArcCatalog i

1 in the catalog tree, under Folder Connections,
navigate to your C:\ drive.

If you do not see it right click on the Folder and

'T ArcCatalog - Folder Connections

Fil=  Edit Wiew Go Geoprocessing  Customize b select Connect to Folder and select C:\
bleve| BB x BEEEER QIR

2 Create a folder under
C:\Student\GDBClass

IF:::Iu:Ier Connections

Conneck To Folder. ..

3 Right click on GDBClass and select New > File Geodata-

= E Toolboxes
My Toolboxes
(& system Taolboxes
@ Database Servers
ESl Datsbase Connections
[ 15 Servers
[ My Hosted Services
Interoperability Connections
&l Tracking Connections

| J I

@ wWorkflow Manager Databases

£ O\DSFIRS\cartographyigrahamiL
E] ON\DSF\RSYhr _projs\Special_Areas

HeeFEHON0UD

Python Toolbox

LAS Dataset
Address Locator. ..
Composits Address Locator. ..

XML Dacument

Refresh FS base, name it KBayWildlife
S— R 4 Now we will import the class data into this new geodata
* [ birdsraster. . . . . . .
@ ] B oy e e base. Begin by right-clicking on the KBayWildlife.gdb
I Py I, Fkenai.lasd
=PES e et and select:
=2} E hal ENaMme
or | 2] retesn o e e Import > XML Workplace Document
B D
St B b & roux Select the .xml file from the Student
£ Divwor (7 Properties .. [L3 Fie Geodatabase | .
= 3 personal Geodatabase data folder and make sure the Data button is selected
5 B FAData 3 Dakshase Connection... New File Geodatabase . ..
=i ) socors serve o | Creste a e e geocatabase. Click Next and Finish.
=1 <> Layer...
o 3
£7 O\DSFIRS\cartography &) Group Laver

This process brings all the data and schema that was

Shapefils... i
M : created in another geodatabase.
g H Toolbax
E i
£ ::\ dBASE Table

If you dont have Standard or Advanced, there is a

4|

copy here:
\GISCLass\Data\BU

" Falder selected




Topic: Domains and Subtypes of Feature Classes
Problem: Typing is tedious, errors can be made in spelling or syntax rendering your data useless.
By utilizing Domains and Subtypes you can eliminate user input errors.

Solution: In this task we will create a new feature class that has both Subtypes and Domains aiding tagged
bird documentation. Subtypes are unique to a feature class, Domains are used across a geodatabase

Data used: KayBayWildlife.gdb/Infrastructure/Alaska

License: Basic

Open ArcCatalog A 1 Right click on KBayWildLife.gdb select New> Feature Dataset, name it :
“Waterfowl]”

2 Select projection, use Alaskan Albers then click Next, Next, Finish
] Geagraphic Coardinate Sywstems
= [ Projected Coordinate Systems
£ ARC (equal arc-second)
= 5 Continental
£ africa
£ asia
£ Europe
SR} ot America
lu'-.: Alaska Albers Equal Area Conic

R rmammd = Allkmv= Cmim] Aem = s

3 Right click the Waterfowl Feature data set select New > Feature Class, name
it: ‘Tagged_Birds’ and in the type drop down box select Point Features, click

Do not use spaces when naming any-
thing in ArcGIS. Use an underscore.

You can use spaces in the Alias Next, Next.
B

E.ZEEI I| Editar Tracking | X Coordinate System | Domain, Resolution and Tolerance | 4 In the Field Name Column add ‘Species’ Wlth Data Type — Text,

Inderes | Sublypes | FeatueEwtent | Relationships | Representations

= it L ‘Tag_Type’ = Long Integer, and

SHAPE Geometry

Sosem Ton ‘Season_type’ = Text. Click Finish
[ |Taagea_Birds Shart Integer

5 Right click on Tagged_Birds and open its properties
-

Click any Field to see its properties.
[ Field Properties

|Alias OBJECTID [ ]

Import. ..

To add & new field, bype the name inka an empky row in the Field Name column, click in
the Data Type column to choose the data type, then edit the Field Properties.

ok I Cancel £pply




( Feature Class Properties @J ﬁ

| General I Editor Tracking I XY Coordinate System | Domain, Resolution and Tolerance ‘

| Fields | indexes | Subtypes | Feature Extent | Relationships | Representations |
soomersss (7 [ ) ]
Defaitsubtpe: [iing ) 6 Open the Subtypes tab and add Tag_Type to the Subtype Field
Subtypes: from the drop down list. ~ Add the codes as follows:
— — @ 0 = wing
: ek 1=1leg
i 2 =neck
= ,
e o 7 Now click the Domains button on the bottom
add two more domains called Season_Type and Species,
- = Field type = text =~ Domain type = coded values
— add these coded values to:
Season_Type to Species add
0 Autumn 0 Kittlitz Murrelet
o) Lo 1 Winter 1  Tufted Puffin
2 Spring 2 Steller’s Jay
3 Summer 3 Black Oystercatcher
x|
Domains | Click OK
Domain hame SR — Description
|Species B n Kacherk ey 8 Back in the Subtypes tab, set the domains by clicking on
I 3 the Domain field and selecting the corresponding domain.
. - You must set each subtype
- ' _.ﬁ' Then go to the Fields tab. In the Fields tab set the
s ke . = domains of Species, Season_Type in the field properties.
Merge pokoy [pste Velus Click OK
< 9 Open ArcMap, add feature classes:
Coded Vabues: - Alaska_Clipped (GISCLass\Data\Editing\Editing.gdb) and
ag - I_:“Lﬁ.l.rm S— r Tagged_ Birds, Zoom in to Homer, Alaska.

ok | cencal | i |

10 Open the editor tool bar, select Editor/Start Editing and add a point. Open the
Attribute table or the Attribute Window. You can access the attribute window by
clicking on the Editor button on the Editor toolbar

. , >Editing Windows > Attributes
<
= - - [ &
T Add ten more points and randomly attribute

SHAPE * Species Season | Tagged_Birds your data as as you go. Save and stop editing
» |Point Tufted Puffin Wirter ll neck| =Mull=
=pull=
Autumn

Spring
Summer




Topic: Linear Referencing
Problem: We need to designate the mile posts along the Sterling Highway

Solution: Calculate the M(measurement) values of the vertices of an arc line

Data used: KayBayWildlife.gdb/Infrastructure/Alaska, roads

License: Basic

1 Open ArcMap and add data: Alaska and Roads. Right click on the Roads
layer in the TOC and select zoom to layer.

2 If it is not all ready open, open the Editor tool bar by right clicking on
the empty gray area on the top part of ArcMap

El:Iil:cu["‘J.,L R A R Ij:l:l:l/‘/ 2| @ E A

3 Start an editing session by clicking on the Editor button and selecting

Start editing
4 in the TOC, Select the =] Selectable o Features selected)
- % T M i’_‘IFinish Skekch . . s B oad o
- List by Selection button - Roads &
# # [ [~ =] Mot Selectable
Part 0 -

oo 229536405 1174820638 5 De-select Alaska by clicking on
[ Y 229521.002 1174619027
O 2  zess08317 1174816.811 the blue button, doing this means that only Roads can be selected
O = 229495.171 1174613418
O -« 229481.819 1174800.016
O s 229468, 6 1174603956 . . . . . . .
O ¢  ooosssoes 1174708165 6 Select a Sterling Hwy, right click on it and select Edit Vertices icon,
[ 229443, 334 1174791, 251 P P . s s
O o soorr ooy o open the Edit Sketch Properties window This displays the values
0  zszu 1174773,522 of each vertex on a line, note that it only shows the x and y values.
O 1o 229409.720 1174763620
D 11 229400.391 1174754.018
O 229392.290 1174744572 . .
| mRE] 22U3E5.179 1174736.015 7 Open the Select by Attrlbute WlndOW
O 1« 229381.236 1174730415
O s zesm 1174725374
O e E2YITIEIT 1174718.672 File Edit Wiew Bookmarks Insert | Selection | Geoprocessing — Cuskomize
D 17 229367.589 1174709.516 _ =
0O s 229361.798 1174699.696 OprEa s EHE x| o |% Select By Attributes. .. |
O 12 2293E55.911 1174689657 % Select By Location. ..
O zo 229349.697 1174679026 & =1
O =21 226343.801 1174668, 161 : . | Selecl
O =z 229337.767 1174657.529 6. 3 & - | Selec
O =z 229332.065 1174647378 & B v = ?ZI walue
0O 24 229326739 1174637933 = 3 =] Selectable {no features selected)| r

& > Roads = )2

a =] Mot Selectable il

&“] D> Alaska Inkeractive Selection Method 3

0 Selection Options. ..

s |




Select By Attributes

Layer:

[ ey
[T Only show zelectable layers in this list

Method: IEreale a new zelection

"OBJECTID"
"LEWGTH"
"ST_TwPE"
"OwHER"
"ROAD_NAME"
"sOURCE"

X|
|
[

j;l
[

Hwtr

Get Unigue walues |§u:| Tar I

SELECT * FROM Hw" WHERE:

8 Set the Select By Attributes as shown here

9 In the table of contents, click on the List by Drawing
Order Button then, right click on Roads and select Data
> Export Data we are going to export just the highway to
its own feature class. Make sure the top drop down says
Export: Selected features and set the out put to go to the
Infrastructure dataset and name it HWY

10 Open ArcToolbox @ and find Linear Referenc
ing Tools > Create Routes.

Input Line Features = ‘ HWY’

Route Identifier Field = ‘Road_Name’

Set the output to the same dataset and name it HWY_
Route’. When it is done processing it should automati
cally come into ArcMap

11 Now start an editing session on the new feature class
and examine its sketch properties. Notice that now it has
an M value. Stop Editing

"ST_TYPE" = "Hwh" ﬂ
[~
Clear | YWerify | Help | Load.. | Save... |
(1] I Apply | Cloze |
x
Narne: |Lenglh
Tee (T
i~ Field Properties
|Alias
|Allow NULL Values Yes
|Default Value
co |
Calculate Geometry [ g J Iﬂ

Property: [Length

Coordinate System
@) Use coordinate system of the data source:
PCS: NAD 1983 Alaska albers

(71 Use coordinate system of the data frame:
PCS: MAD 1983 Alaska Albers

Urits: Miles US [mi]

Calculate selected records only

About calculating geometry oK

) |

Cancel ]

12 Open the attribute table for HWY_Route and add a
new field called ‘Length’ and set type to double

13 Right click the field name and select ‘Calculate Geom-
etry, Change units to miles and click ok and write down
the length then close the table.

14 Start an editing session to edit HWY_Route. Make
sure that only HWY_Route is selectable. Double click on
the Highway line with the arrow from the Editor toolbar.
The Edit sketch properties window should open on the
right side. Notice that now there is an M value assigned to
each vertex.

15 Now, right click on the Highway arc and select Route
Measure Editing > Drop Measures , this will clear the
values from the M column so that can calculate our own
values.

16 In the Edit sketch Properties window with the arc se-
lected, scroll to the vary bottom and enter the number we
recorded earlier into the ‘M’ value, and at the very top put a
0 in the ‘M’ value.




17 Right click on a node of the selected arc and select
Route Measure Editing then select Calculate NaN,
Now every point has a measure in miles.

18 Next, you will learn how to label, using the new M

Route Measwre Edting Insert Vertex At M.,
fpply Factor...
Delete Vertex Offset..,
T Move... | Calculate Nah éI:
- Move To... Drop Measures .
> Set As Distance... | Calculate NaN

= Change Segment

Flip

Trim To Length...
Part

Finish Sketch
Finish Part

7

. Sketch Properties

Delete Sketch  Ctrl+Delete

Set From(To..,
Set Direction As M

F2

Interpolate and Extrapolate the

values. Save and stop editing. Save your project to your

student folder.

Nal's in the sketch based on existing

MEAsUres.

19 Right click on HWY_Route and select properties and

W' ) go the Hatches tab
Layer Properties ] <1
Genersl | Souce | Selection | Display | Smbolugiy | Fiews | Defi-aiuT Quey | Labels | Routes | Set Hatch Interval to ‘1
Hatches Joins & Relates Time HTML Poj . 3 > .
(RO e Click on the first ‘Hatch Def” in the
e Deits) E E ; _mpart.._| left window
kHS::::m:alch interval in route measure units Set HatCh Interval tO ‘5’
& Hatch interyal 1
ch it usil is field: IET hape_Length vI
 facnmeratistes T 0 Set the Hatch to Marker
Hatch Definitions Pre-defined Hatch Style ———
[ Add Hatch Definition_~ | [ Halch Stgies... |
%’ Othes Options Check the Label theses hatches box and
Remove Class .
W ’V Hatch Placement... | Scale Range... | SOL Query... | enter Label Settlngs
Add ‘mi. To the suffix window
el | #ov || Then click OK, OK
Be sure to check the box in the upper left corner to Hatch
Features in this layer.
Now the layer should be layered every five miles. Try
adjusting the hatch intervals for different results
Save your ArcMap project
e
15




Topic: Feature Linked Annotation

Problem: Using labels gives you limited editing options. Just using text to label your map can be tedious and
frustrating every time you need to make a change.

Solution: Feature Linked Annotation allows you to edit the placement of your text and whenever the data is
changed in the attribute table, it will automatically be changed in the annotation

Data used: Alaska, Tagged_Birds

License: Standard. Feature-linked annotation is read-only in ArcGIS for Desktop Basic

Convert Labels to Annotation X
- Store Annotation Reference Scale

" Inthe map 1:79509

- Create Annotation For

(+ Al features (" Featuresincurentextent Selected featues

Feature

Feature Layer Linked Append Annotation Feature Class

Tagged_Birds O  |Tagged Birdsénno )

Destination: lKBaMchife.gdb\Widlife\Tagged_BirdsAnm

[V Convert unplaced labels to unplaced annotation Cancel

1 Bring Tagged_Birds into your project and open the properties
and go the Labels tab, check box at the top Label Features in This
Layer

2 Open the expression panel

Enter: [Species] & ” “ & [OBJECTID] : In the lower window.
Make sure the parser is set to VBScript and verify what you en-
tered.

Close that window and open the Placement Properties window
Change the angle to 45 and check ‘Place overlapping labels’

Close the windows

Right click Tagged_Birds in the table of contents and select ‘Con-
vert Labels to Annotation’

3 If you click In the Map your Anno will not be feature linked, it
must be stored in a geodatabase. Note the reference scale, make
sure this is the scale you will want the annotation to be viewed at.
Click Convert and your Anno will be added.

Next to the black arrow in the Editor tool bar
Is a black arrow with a blue A, use this to edit your Anno.

Try adding data and changing the attributes of other points.

4 Open the properties to the Anno layer, how can you change the
appearance of your Anno?

Select the Substitute individual symbols in the symbol collection
button Click on Properties and change the symbology, This will

| change the symbology for all of the anno




5 Open the attributes for the Tagged
BirdsAnno by selecting on one of the |5 e o

© Tufted Puffin 61

A Tagged_BirdsAnnoz

e-= annotations and right clicking on it and
selecting Attributes.
=m (30|
Annotation  Attributes e |A"”b”'53|
cexco 3 || There is a field that will let - I

Tutted PUFin 61 = |

zorder you turn the anno on or off.

AnnotationclassID
SymbolD

TextString
FaontMame

In the annotation window

FontSize -

B He e You can change the symbology y
et S individually 2lz] o
;Ico)rfinDrLta\A\ignment Eenter I\"J arial ﬂ IB ﬂ

YOffsst i} - il ililgl %"% = %I

Status

angle: [45.00 =1 I
Shart Inkeger ::I‘ gl =l Leader Symbol.

attribukes

6 Sometimes an area might be very congested with

4 | gh| & - points and annotation and you lose track of what
= A Tagged_FirdsAnnoz goes where. With a selected Anno, in the attribute

-8 Tufted Puffin 61 window, if you click on the + next to the name it

=-4% Tagged_Firds will open up to show which point it is connected

M- 0 to. Click on the points name and it will flash the

point in the data view.

Save your project and close it



Topic: Attachments

Problem: A biologist is monitoring certain tagged birds around Kachemak Bay, she is also maintaining a point
feature class of each location. The attribute table is good for maintaining basic info like name and tag
number, but she want other documents and photos to be associated with it.

Solution: Enabling attachments on a feature class in a feature data set allows you to attach any kind of docu-
ment or image to a feature. These attachments can then be stored in the database and viewed in arcmap.

Data used: Alaska, Tagged Birds,

License: Standard

Al m 1 Open ArcCatalog and navigate to your database,

ARANER, Right-click the feature class Tagged_Birds
?k-'-t‘ Tagged_Birds
® Goose Select Manage > Create Attachments. Notice two

more items where added to the data set, one is a table,
the other is a relationship

BT 2 Close ArcCatalog and reopen the previous

@ | '| Attachments (0) project. Start an editing session with

OBJECTID 2 Tagged_Birds and make sure the
Species Goose Attribute window is open. Select on of the bird points
Season Spring and notice that there is a paperclip symbol in the at-
Tagged_Birds Wing tachment window.
Layer Properties x|
General | Source | Selection Dli::elizgifil Fields | Definition Query | Labels | Joins & Relates | Time | HTML Popup | 3 SeleCt one Of your p01nts
’7 4| Expression.. . . . .
L S HopTor o ey e5reen Click on the paperclip in the attributes
P e = window to open the Attachments window.
D & URL " Seript Editi,
FasveiD [spesss [E | memeomn Click Add and navigate to the ‘Pics’

Restore Al . . .
folder in your student folder and find an image for the species
you selected.

[k ]| cencel erly |

Add the PDF Document to a Tufted Puffin feature using the

e same method Save edits and stop editing

4 Open the Properties for Tagged_Birds and open the HTML
popup tab; make sure the box in the top left corner is checked.
Close the window and go back in the data view, select the HTML

popup tool

puflins.pdf TuftedPuffin.j . .
— — And use it to select the Tufted Puffin point
Species Tufted Puffin

Season Autumn

Tagged_Birds wing

URL =Mull=

RulelD Black Oystercatcher




5 Open the attribute table and add another field called ‘URL,
Text size = 150

' = the same feature class, Use the ‘Url.txt’ file in
aole

- -k 0 x
Clear Selection

URL

the Docs/Pics folder to add the URLs to your
table

-

bt Shvewewy acfo.alaska govistaticieducationiwns uffing pdf

shull=

5

=hull=

‘ [ ;IJ
4 1 r M |§| (0 out of 3 Selected)

Layer Properties

x|

General | Soure | Selection  Display | Symbology | Fields | Defiion Guey | Labels | Joins & Relates | Time | HTML Popup |

[¥ Scale symbols when a reference scals is set

Transparent: 0 %
~Display Expression
Field: |5p ggggg =l Expressian..
™ Show MapTips using the display expression
~Hyperinks
[V Suppart Hyperlinks using field:
fire =

" Dacument & LR " Seripk Edit...

~Feature Exclusion
The Fallawing eatures are excluded From drawing:

Feature ID__| Species | Restore Draving
Restore Al

0K I Cancel

Apply

6 Open the properties for ‘“Tagged_Birds’
Open the display tab and check on the
Support Hyperlinks using field:’

and select URL; and check URL below that.
Close properties

7 Now you can use the lightning bolt button
to select the features that have URLs set
and the links will automatically open if

you have internet access. The points that have
URL’s are highlighted blue when you click on the

-0k @

FEIE, T el =




Topic: Representations

Problem: Sometimes a map may be spatially accurate but look odd at certain scales. Another problem is when
a group of people are using the same data but are symbolizing the data differently when you want unifor-
mity.

Solution: Cartographic representations can solve both of these problems. Representations can manipulate the
data graphically while maintaining its spatial integrity

Data used: Alaska, Tagged Birds, Hwy_Route, AWC_Clip

License: Standard

1 Open the properties for “Tagged_Birds’ and open the Symbol-

ogy Tab.
In the left window you should have ‘Unique Values’ selected under
‘Categories’
= Checied ‘ old ‘
A Select ‘Species’ under ‘Value Field” and ‘Add All

Genera\' Sourcel Seleclion' Display  Spmbalogy IFie\ds | Drefinition Quew' Labels' Joing & Helatesl Time | HTHML Popup'

Shaw:
|Dlaw categories using unigue values of one field. Impart...

Values. Give each species a unique icon

Features

C_alegulies Yalue Field ColorRamp —————————————|
U I Sneci - - .
* Urique vaes, oy ﬁ — - “ = Close properties
IJ:u.:::::il;t: spmbcls in & Spmbal I Value | Label | Count

o <allother valuss> <all ather values>
Charts all ather valugs all other values . . .
Multiple Attibutes Hoadings Specics 2 Right click Tagged_Birds
Representations * J
N [ af A Cormon Eider ? n Select Convert Symbology to Representation

3 Steler's.J ? . o .
: . o ; Keep defaults and click OK. Remove the original
[RlLL= N H
layer, notice the change in properties
Add All'Yalues | Add Values... Remove Femave All Advanced -

’TI Cancel | Apply |

3 Start an editing session and using the black arrow on the Repre-
sentation tool bar move one of your points

Now select the same point with the arrow on the Editor tool

bar and notice where the center X’ is. Only the symbology has

changed.
Representation v P. RR(Y - LA Q-S|

Try the rotate, resize, and move tools.

Save and stop editing

Convert HWY_Route to representations and try out some tools on
that. Any Problems? Save and close your project.




Topic: Metadata

Problem: When sharing data, a lot of question can come up about the source, it accuracy, its timeliness or the
meaning of the cryptic attributes. There also may be constraints or limited uses for the data. Some orga-
nization consider data with out metadata to be invalid and unusable

Solution: By filling out the metadata you are complying with standard practices and making your data more
useful and robust.

Data used: Tagged Birds

License: Basic

Contents |F‘reviaw| Diescription

B Folter Comnections - 1 Open ArcCatalog and navigate to your KBayWild-
e i Tagged_Bird .
£ CHiDocuments and Settingstjdgrahan T;;n; Fi?eg%eeud‘;:a;a” Feature Class hfe'gdb
£ C:{Documents and SettingstjdgrahamiMy Documents)
Bl £ Cistudent
S Left click to select the Tagged_Bird feature class in the
[+ rePadllsel0_ 05 . .
£ Coordaasics10_d : catalog tree, then select the description tab
Bl 5 aDEClass
B L3 kBaywildife. adb
[ Infrastruch Tagged Firds | . . . .
5 Bidte Notice what is annotated and what is not. Some things
%mﬁ; like projection are automatically added.
(] Birds
[A] Birdsanna
T " . < LR} .
C RS 2 Click on the ‘Edit’ button and explore the inputs
® Tagged_BirdsAnno
Tagged_Birds_ ATTACH
£ Tagged_Birds_ ATTACHREL . . .
 roobox Add one of the bird images for the thumbnail
it ;I i . . . . . . .
Conteds| Preview Descipion | Give a brief description in the Description(Abstract)
S Primt | Edit g Validate | Export  [2] Impert box

Tagged_Birds . .
File Geodatabase Feature Class The other important one to fill out is the Contacts,

add in your information

Thumbnail Not
Available —

3 To change the Metadata format click on Customize/
Tags ArcCatalog options and find the Metadata tab

There are no tags for this item.

Summary

There is no summary for this icem. there you will find a drop down list of optional formats

Description
There is no description for this item.

Credits
There are no credits for this item. Save and exit

Use limitations
There are no access and use limitations for this item.

Extent
West -151.756415 [East -150.994701
Morth  59.811150 South 59.543739

Scale Range

Maximum (zoomed in) 1:5,000
Minimum (zoomed out) 1:150,000,000

ArcGIS Metadata »

Topics and Keywords »




Topic: XML importing exporting
Problem: After putting all this work into your data, eventually you will want to share it. E-mailing shapefiles
was always cumbersome with all the associated files.

Solution: Now we can convert our entire geodatabase into one . XML file that can be easily transferred to and

from other computers.

Data used: KBayWildlife.gdb

License: Standard

= £ GDBClass
E3 Handson

We have already experienced importing . XML when we first cre-
ated an empty .gdb and imported the class data. Now we will try
exporting.

=" gpsPaints1

ﬁHumeriBuFF
ESmDoth_Contour
[ElTag0ed_Birds_ATTACH
8 Tagged_Firds_ATTACHREL

£ sideProjects
@] Untitled s o
messages. xml g

Share as Geodata Service...

Properties. ..

£ Di\workSpace\DAT,
£ D:YworkspaceiMajor_Projects
] DriwwarkspaceSideProjects
e

1 F,

£ FriData

e,

=

o

. Copy Chrl+C
Toolbox
[ birdsraster | = S
) birdsrasterz) !
£ Introedicparcely| X DEEte
5 PythEveryonel Renarne Fz
B PythonDesktop 2 Refresh F5
[ shareAGOLCan
= Edo Adrinistration
5 RECYCLER Distributed Geodatabase
[ System volume e
= £ workspace
Ed pata Irnport:
51 Maior Proje Export e

To Coverage...

To Geodatabase {mulkiple). ..
Ta Shapefile {mulkiple)...

To dBASE {multiple). ..

'—?{g =ML Workspace Document. ..

Export XML Workspace Document

Export data from this geodatabase
into an XML File.

1 Right-Click on your GDB. Select ‘Export’ > XML workspace’
Save it to the same folder but change the name

Keep all the defaults and include all layers

How big is the new . XML file?

2 Create a new file geodatabase and name it ‘test’

Right-click on ‘test’ and import the XML file you just created

Try importing/exporting datasets or feature classes




Topic: Projections and coordinate systems
Problem: The earth is not flat

Solution: Understand the shape of the earth and how to relate two dimensional data in a three dimen-
sional scenario
Data used:

License: Basic

Semi-minor

The earth is an oblate ellipsoid
but not that extreme. It is actually
so slight that we can call it a spheroid

Because of surface irregularities, the earth

can not be adequately modeled by a single
spheroid. Instead, different spheroids are applied
to different parts of the world to achieve local Semi-major
accuracy.

Locations on the earth’s surface are measured with lines of latitude and longitude. The mesh of intersecting
lines of latitude and longitude is called a graticule.

Latitude and longitude are measured in degrees, minutes, and seconds.

Decimal degrees (DD) are similar to degrees/minutes/
seconds (DMS) except that minutes and seconds are ex
pressed as decimal values.

\1&
| !-:!i A global or spherical coordinate system such as latitude—
i | longitude. These are often referred to as geographic coor

~ dinate systems.

\-ﬁ : /4
\‘ f While a spheroid approximates the shape of the earth, a
- _ L datum defines the position of the spheroid relative to the
‘L"Ca;‘&;‘___ : i 7 center of the earth. A datum provides a frame of refer
“:“-Ee:'a-jif;,:_'-,__;,-'_-_,:;-"'.-ri«;"” g ence for measuring locations on the surface of the earth.

It defines the origin and orientation of latitude and longi
tude lines.



A projected coordinate system based on a map projection such as transverse Mercator, Albers equal area, or
Robinson, all of which (along with numerous other map projection models) provide various mechanisms to
project maps of the earth’s spherical surface onto a two-dimensional Cartesian coordinate plane. Projected
coordinate systems are sometimes referred to as map projections.

A projected coordinate system is defined on a flat, two-dimensional surface. Unlike a geographic coordinate
system, a projected coordinate system has constant lengths, angles, and areas across the two dimensions. A
projected coordinate system is always based on a geographic coordinate system that is based on a sphere or
spheroid.

( Layer Properties @J ﬂ\

| General | Source | Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates | Time | HTML Popup |

b . . .

o Layer’s projection properties
Top:  1090671,010700 m

Left: 119275.036900 m Right: 154527.460100 m

Bottom: 1070243.367200 m

Data Source
Projected Coordinate System: MNAD_1983_alaska_aAlbers -
Projection: Albers
False_Easting: 0,00000000
False_MNorthing: 0.00000000 |
Central_Meridian: -154.00000000
Standard_Parallel_1: 55,00000000 =
Standard_Parallel_2: 65.00000000 | i
Latitude_OFf Origin: 5000000000
Linear Unit: Meter
4| I »

( Data Frame Properties l = J u
L | Feature Cache I Annatation Groups Extent Indicators I Frame | Size and Position |

| General I Diata Frame | Coordinate System | llumination I Grids | ] Apply
'\? - | Type here to search Q) sy | @ - ﬂ-
B 55 Favorites 3 : :
Alaska Albers Equal Area Conic Data Frame prOJeCtlon propertles
GCS_Morth_American_1983
MAD 1983 (2011) Alaska Albers (Meters)
WGs 1984 Geoprocessing tools for working with projections
[ Geographic Coordinate Systemns
] Projected Coordinate Systems &y Package ;—J
£ Layers & Photos |l
2R ] Projections and Transformations @
w
Current coordinate system: %‘? :aﬂ:P X S
5 Batch Project §

MAD_1983_Alaska_albers
WKID: 3338 Authority: EPSG

| »

Fs - -
Prajection: Albers %, Create Custom Geographic Transformatic
False_Fasting: 0.0

False_Morthing: 0.0

"\ Create Spatial Reference

‘ "\ Convert Coordinate Motation
;\ Define Projection

| m

Central_Meridian: -154.0 - X
Standard_Parallel_1: 55.0 %, Project
Standard_Parallel_2: 65.0 e
Latitude_Of_Origin: 50.0

Linear Unit: Meter {1.0) -




Topic: Reprojecting data

Problem: ArcMap will, in general reproject layers on the fly when the data frames projection is set.
However, to avoid small errors it is better to have all the data in the same projection as the data

frame.
Solution: Reproject data

Data used: from \GISCLass\Data\Editing\Editing.gdb, add Parcels.
and \GISCLass\Data add KenaiB_SP.shp

License:
Basic

Start a new project and add the two layers. Make the top layers symbology hollow and add
color to the other Parcels. Zoom in until you can see the difference

Click on the ¥ symbol(sigma) to
change the units.

Look at the layer properties for
the two layers and find out what
projections they are in.

We want to convert them to be
the same as the data frame which
should be Alaskan Albers

Use the measure tool to find
the difference

#

TIREREN = IE 4

Measure

Measure distance and area on the

XY map.

&

Measure @
ﬂ +loe|u~ ‘
Line measLireme Distance b Kilometers
Segment: 0,000
Length: 0.0003]  Area b Meters
Decimeters
Centimeters
Millimeters
Miles
Nautical Miles
Yards
v | Feet
Inches




In the ArcToolbox window, find the Projections and

— - 2
= & Projections and Transformations = Transformations tool box,in the data management
iff Raster 1 tool set select Project
& Batch Project o
o
"rx% Convert Coordinate Motation =
"‘r\% Create Customn Geographic Transformatic
"r\% Create Spatial Reference B
#.. Define Projecti p
LY ine Projection Ao
N Project =l =
( #, Project lEJ LI_‘i_hJ:' =
Input Dataset or Feature Class . 2l
[ KenaiB_sp = . . .
e el Follow the wizard, add in the layer to be projected,
MAD_1983_StatePlane_alaska_4 FIPS_5004_Feet il save it tO YOllI' ClaSS DB) and Change the Output Cco-
Qutput Dataset or Feature Class .
D:\WorksSpace\SideProjects\IntroGIS |20 14\GISCLass \Data \BasicClass \Editing\Editing, gdb\Parcels_Projecte Ordlnate System tO Alaskan Albers
Output Coordinate System
MAD_1983_Alaska_Albers
(R e v For this one we do not need a transformation, this
is important when you are changing datums such as
= NAD 27 to NAD 83, the new layer should come into
1 your project automatically. Does it line up?
I
From: \GISCLass\Data\Editing\Editing.gdb add:
Protracted_Townships and Kenai_Townships to
the project and zoom to an area to see the differ-
- ence. Examine there projections. What is wrong
OK ] [ Cancel ] [Environmems... ] [ << Hide Help ] [ with this? anY guesses ?

Difference is between protracted town-
ships and surveyed townships, not a
projection issue. In general, data that
comes from the state conforms to the
protracted diagram developed by USGS,
this is the statewide township and range
system.

However in some areas such as the
Matsu Valley and Kenai Peninsula
mistakes were made and a new surveyed
grid were made for these areas.

Know your data.




Topic: Editing
Problem: Creating points, lines and polygons and altering existing layers

Solution:

Data used: \KBayWildlife.gdb\Infrastructure and OtherData
Alaska, Wetlands, AWC_Clip, AWC_SC_points
License: Basic

1 Start a new Arcmap Project with the feature
classes: Alaska, Wetlands, AWC_Clip, and
AWC_SC_points from the class geodatabase
Zoom into the wetlands near KBRR, create a

bo et heon ey Gt it
e — =TT g EPCTUIIRT s T
itk < 0| @ LWIE

D

e 88 I

//'
bookmark for this area [ f _
f La Y
Start an editing session on Wetlands EEEIRENEE . ///3& “/ y
- 7 . 7
= <Search= /) /,' i
In the Create Feature Window Alaska @/’/} i a5
. 7 w2
Click on Wetlands and on polygon [ Alaska N ) //’j/? A
in the Construction Tools window f///,/ @ // e
Wetlands ”//// —_—
Click on a vertex in side the hole in [ wetlands
the Wetlands layer.
Etonstruction Tools
|Q Polygon
[T] Rectangle
o Circle
2 Elipse
©r Freshand

- Auto Complete Pokygon
< | #uko Complete Freehand

now click on the Trace tool

Editor

Editar = | & hllﬂ:"ii’

=

b:ch x 2@ E A

Click on the same vertex and then trace around the hole and double click
on the first vertex to finish the polygon. Save and stop editing



Topic:Editing Attributes
Problem:

Solution:

Data used: \KBayWildlife.gdb\OtherData Wetlands
and \KBayWildlife.gdb\SpeciesData AWC_clip and AWC_SC_points
License: Basic

. ax Open the table by right clicking on the
=TT layer in the TOC and select Open At-
- Wetlands X tribute table. Add a new field named
H Shape_Leng | Shape_Length Shape_Area Area i -
I 367017308 367017306 | 5454288274 | <hull = SortAscending Area, type = Double. Select the field
I 172310543 172310543 | 992675762 | <Nulk = Sort Descending : :
e T [ st [ A Area, right click and select Calculate
i 296341475 206381475 | 4276 528488 | <Null- : geometry.
473.54711 473.54T11 10338.106981 | =Null= Summarize...
368.18271 36218271 | 7723022145 | <Null= .
Statistics...
302.076329 302076329 |  3838.405479 | <Nul
1266 612744 1266612744 | 33433379358 | <Nul> Field Calculator...
181.857002 181857002 | 212834334 | <Nulk Calculate Geomety..
£30.41712 3041712 | 25595547059 | <Nulk-
3508 766332 3509766332 | 99965 85857 | <Nul> Turn Field Off .
8448736302 |  B443736392 | 599617.949583 | <Nul- Frecze/Unfreeze Col Select Area and Acres(us) and click ok
134194998 434194998 | 9067765511 | <Nul> e
331858368 331858368 |  5701.713582 | <Nulk- X Delete Field
156574756 455574756 | 7983753828 | <Null- -
956.907633 956.907633 | 21943746255 | <Null= TOPEMIES.. . .
457049871 457049871  7532.823369 | <Null= ez SEmmEn (] (——]
<Hul 357947579 | 7089.939591 | <Nulk
<Nl 306377549 | 5839.903777 | <Nulk Broperty: [area =
<Hulk 1453474256 | 83164614699 | <Nul- Coardinate System
@) Use coordinate system of the data source:
d e PCS: NAD 1983 Alaska Albers
LG v (0 out of 435 SE|ECtEd] ") Use coordinate system of the data frame:

PCS: NAD 1983 Alaska Albers

Start an editing session on Wetlands. From the table, select o (s -]
by attribute ECOSYSTEM = “Tidel e ) o]
Us e the button on the bottom to see only the selected ("oim Data (= =
records. Highlight the ECOSYSTEM Field; from the table Jo et you sppend sl dta o thlyersatrbute e 50 you can,
menu select the Find and Replace, Replace Tidel with thatdo you vant oo to this ayer?

Tidal. [Jmnatmhuhes from a table ']

1. Choose the field in this layer that the join will be based on:
Add the table GISCLass\Data\Editing Dominants to Arc- o .

2. Choose the table to join to this layer, or load the table from disk:
Map. You can use either the .csv or the .xIsx. @ 18

|| Show the attribute tables of layers in this list

From the table menu select Join and Relates, make a join Id i the table to base thefon an:
using the MAPUNIT field, choose to keep all records and
select OK. View the join in the table

Join Optien

@) Keep all recos
All recordsisfthe target table are shown in the resulting table,

Unmatched records will contain null values for all fields being
appended into the target table from the join table.

() Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

Validate Join




1 Bring in and start an editing session on AWC_clip and AWC_SC_points, ensure that they are the only select-
able layers.

2 Select the arcs for Anchor River and notice it is in three arcs, make
File Edit W%iew Bookmarks Insert  Selection  Geoproc . . .
NSRS L BE x| o |- [752 them one arc by using the merge tool in the Editor tool bar. Select
e AP L ¢ £~ 35S N o @ all three segments then merge. You can hold down the shift key to
| — make multiple selections or use the select by attributes tool. Right
o conEdkn Click and select Edit Vertices, right click again and select

ﬂ—:j‘ Save Edits

Mowe, ..

Sketch Proporties and find how many parts there are.

inks

! 3 Zoom to the break /
<7 Copy Paralel... Connect the segements
| Merge. .. : N /
then check the proporties /
# Buffer... i prop / /
Il Union. .. PR agaln / /
Merge bwo or maore selecked Features
from the same layer into one Feature. \ /
E .
b | SR % PressF1 for more help. /
Snapping ¥ /
More Editing Tools 3 //‘/
Editing Windows 3 /
,/
Qptions... ////////‘
.\Hﬁ T
L
>
L e

AN M

4 Add a Point to the Mouth of Twitter Creek Absolute X, Y
to add a point at exactly -151.644 59.717 : With the point layer long: 1516 e | .
eters

selected from the Create feature window right click any where Lat: 59.717 e

and SeleCt Absolute XY Degrees Minutes Seconds
Degrees Decimal Minutes
MGRS
L5, Mational Grid

Try again with a more precis point -151.64395 59.717448 uTM

To increase the precision in the status bar, open the ArcMap options under Customize
and select the Data View tab. Under Coordinate Display In Status Bar, change the decimal places to 6

Save and stop editing



1 Bring in the Parcel layer and start an editing session. Find the
parcel with the ID ‘17303231’

ch
2 Find the Cut Polygon tool on the Editor Tool bar and start

the cut on the inside corner then place the curser over the right
edge of the polygon and right click > select perpendicular, and
finish the cut by clicking outside of the parcel. That makes a per-
fect perpendicular cut.

spracessing  Customize  Windows  Help
] O 7 o N X b e 0 0 1 B 1 D 8 I [ S &
29008y = P e —— 3 Try making a parallel
et [Creste s new sseoton | ‘ % .
- = cut starting from the same
::UWNWEE“ o
A N corner
"LEGAL" ;‘ L

e
el
R

Is Get Uriue Values [ GaTo:

SELECT * FROM Parcels WHERE
["PARCEL D" =17303231" =

|
Clear Veily Hep Load Save.
oK Close

Pafcels: Vertex

L Snap To Feature »

Direction... Cirkta

Length... kL

F6

cuhlo
ngth.. kg

Cirl+P

e

Delste Sketch  Ctri+Delete ot @ template.

Select just the new square parcel
and divide it into four peices using
the Cut Tool and the Mid Point tool




Topic: Georeferencing /COGO

Problem: Sometimes the data we need is not digital. In this case we have a scanned image of a survey.

Solution: Georeferencing allows us to bring in other imagery or raster data that is not spatially oriented
and apply spatial reference to it. We will then use COGO to subdivide a parcel to match the survey

Data used: From \KBayWildlife.gdb\OtherData: Sections, Parcels and from the

Docs folder: Survey.jpg
License: Basic/ Standard

1 Add data ‘Sections’ and ‘Parcels; from the ‘doc’s’ folder bring in the ‘Survey.jpg’
(say OK when it asks about a missing spatial reference)

Open the properties for ‘Section’ and make it hollow with red outline.

Zoom to Township S 5s 12w section 28 and locate parcel,
locate Parcel ID ‘17239113’ and zoom into it

2 Open the Georeferencing tool bar and pull down the georeferencing menu and
select Fit to Display This will put the image close to where we want it.

Add control points

Georeferencing - [iSur'u'eyjpg

- X
K ¢ < s BEAL

3 Zoom in as necessary to a corner for more accurate points. Use the Add Control
Points tool to add a point to each corner matching it to the Parcel layer. First click
on a surveyd corner of Survey.jpg then to the corresponding corner of the section

(R1 EAST 630%7)

| ‘ NB8958'25"E 629.83
e T ———
| pﬂ—_i:;;;,qms ——————— 4\—~ 314.68
"‘i [ 17 10" UnLITY EASEMENT \J,)\
T 5, '.
21 20 suiome seTBACK o |
A l. ! ;\‘5, |
A 2\ |
z! |,!I/ o\Z LOT 3 =
T LOT 2 = \% 1.959 acres iy
2 |e 55 cres 2 ‘ﬂ
2l \S,  20° BULDING SETBACK o
o ! & g
«"‘3"4 sao‘ao‘ooﬁ‘f \ ~/b 1‘ g. -
S‘gq‘ 0.5 TN ‘ ,J‘o:cl.
Bojl N //,&\;L }\ S89'58'25"W (Rf(f!?\i[; &
i 35 - T e T
To correct for rotation: 5 7 %
iﬁ’iv y ﬁ'// %000, “}N S
" . . i - B
Editing/options/units - / B Ex
|2 /

North Azimuth
DMS

Direction offset ®.
2-28-57

7ot £a”T AINE)

The point should snap to the Parcel. Repeat for the other three corners.



Open the link table and note the RMS error, the lower the better. Points can be removed or turned off to
lower the error.

B E el Total RMS Etrar: IFUrward:Z.ﬁBSW/
| Linkl ¥ Source | Y Source | 4 Map | ¥ Map | Residual_x | Residual |
1 0.287616 5.631165  132985.765000 1080312674600 -2.571 -0.522322
2 5.725535 0.200597  134647.276100 1078755,975300 -2.55902 -0.518491
3 0.276551 0.,193000  133044.937600 1078695,295100 2.55441 0.517016
4 5.701752 5.628971  134588.106060 1050370,359324 2.57562 0.523793

1| |
¥ Auto Adjust @%Ilst Order Polynomial {Affine) i

™| Degrees Minutes Seconds Forward Residual Unit @ Unknown

Use the transformation to adjust image. With only four points this will not make much of a difference
When you are satisfied with the placement, go back to the georeferencing pull down and select Update Geo-
referencing. This will make the changes semi-permanent.

Open ArcCatalog and open the COGO.gdb. If you don’t see the Create COGO fields tool, then you
need to bring it in with the Customize window. (-~ =
Select the tool and place it on a tool bar in

C d i
ArcCatalog ommands | Options

Show commands containing: | COGO

N ]. tth CF COGO l : th Cateqories: Commands:
e T _new layerin the 72 Coate 0050 Pk

Catalog tree then click on the new Create COGO
Fields button, this should create the necessary
fields. Now bring this layer into the ArcMap
project. Open the COGO tool bar and start an
editing session on CF_COGO_new.

Description

Draw a line across the top of the entire parcel
snapping it to the corners from left to right. [ Keyboard... | FyjaddFrom Fie... || Close
With the arc still highlighted, select the
proportion tool and enter the distance as indicated by the survey
starting with the left side, be sure to enter ft after

the distance.

Do the same for the other three sides

Proportion Tool




A s

| 0
(R1 EAST 63017) !
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:
L . -+ To create the road and cul-de-sac, start by
=a'7E"E §29.83
NB958'25"E 629. ' :
| ‘i | """ T ———— ' drawing the centerline of the road. Start at
______ M55 T T
r . :
i L \J; . the bottom and draw the straight portion
2 |l 3 0 first.
x, lli 20" BUILDING SETBACK G -2
= / ®\ Sl
2 ﬂ\:‘ LoT 3 =z P :
L o\Z . o =. Then click on the curve tool and place a
£ = LoT 2 AR 1.959 acres 2 N
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201 3. o0 BUILDING SETBACK e
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AL $90°00'00"E - o~
“all 0.54"_\& =W &3 survey
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Now, with the centerline highlighted, select the cul-de-sac tool

[E B [7(D N O (g

N —— m] [eesw Enter these parameters and select OK
You can create 3 cul-de-sac Street Width
symmetrically aboutthe | T s =~ . o
selected line, or use the last ; Try to finish outlining the rest of the
L e s Centerne o parcels and save your edits.
selected line, Retum
R adius

Next we will cut the parcels out using

[ Template... ] [—cF_coco | CF_COGO_new as a guide.
Add cul-de-sac at

_ Radius: 50 i
() Start Point of Line

~ Return Radius: 30 ft
(@) End Point of Line

Street Width: 60 ft
Create offset cul-de-sac

ok || Cance
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Start an editing session on the Parcel layer,
make sure it is the only selectable layer.

Select to highlight the parcel, then select the
Cut Polygon tool and then select the Trace
tool.

Click any where on the arc and trace around
one of the parcels, double click on the end to
cut the parcel out.

Finish cutting out all the parcels, save and stop
editing

Cut Polygon tool

Open ArcCatalog and go to the COGO.gdb
Create a new feature class called Dim

Change Type Dimension Features

Set Reference Scale to 1000

Set map units to meters. Select I would like
to create my own style and change the dis-
play units to feet and add ft to suffix

Use default for everything else

Bring Dim into your map and start editing

Turn off the survey drawing and use Dim to
label a few sides of your COGO drawing




Topic: Environment Settings
Problem: ArcGIS has a default database, but you usually keep your data in other locations, often in several
locations.

Solution: By using your Environment Settings you select where your workspace is, where your scratch work-
space, along with many other settings

Data used:

License: Basic

At the beginning of an ArcGIS session, it is important to consider environmental settings that may be used as
default values throughout a project. These may include the directory path to your data, standard protocol for
displaying types of data, and what tools or extensions will be needed. Analysis properties set at the application
level will apply to all tools. However, before we can set Environmental Settings, we need to create a geodatabase
to hold our data.

1 Open ArcCatalog. Click on File > Connect to Folder, navigate to the c:\Student\GDBclass directory and click
OK.

2 Right-click on HandsOn and select New > File Geodatabase. While this new geodatabase is highlighted in
the Contents tab, change the name to Analysis.gdb.

3 Click on Customize> ArcCatalog Options, in the General tab, and make sure the box next to Hide File Ex-
tensions is unchecked.

4 Click Geoprocessing > Environments settings

Click Show Help at the lower

right of the dialog box and 5| Enyronment
review the information about ftf\ili:ﬁfff};i S j S,
Environmental Settings at this # outou Coordinates
level. As you can see, settings e & g
established at this level will act = i
as application-wide variables ﬂ
throughout subsequent analyses. ﬂ L

| x|
Click on Workspace to expand Secmmoseen
the associated category and - - LT
enter the following < vt — e s
information: EmEE ==

o Current Workspace: C:\Student\GDBClass\KBayWildlife.gdb

When working with raster or other data in ArcGIS, intermediate data sets are often created. Setting the scratch
workspace gives the user control over where these files are stored.

« Scratch Workspace:C:\Student\GDBClass\KBayWildlife.gdb or you can create a new .gdb to use here
o Output Coordinate System: As Specified Below

. Alaskan Albers Equal Area Conic
5 You can explore the other settings but for now we will leave them as default



Topic: Geoprocessing tools intro
Problem: When you need to do more then create points, lines, and polygons you have geoprocessing tools to
do the work for you.

Solution: Geoprocessing tools are used for data analysis, bulk data edits and to improve productivity

Data used:

License:

@ Analysis Tools
&9 arcPad Tools
@ Cartography Tools

ArcTool
&l ArcToalbox

& conversion Todls /Tools are organized in tool boxes
&9 Data Interoperahility Tools = “ 30 Analyst Tools
2 30 Features
S Data Management Tools & . Then tool sets
& Editing Tools %: Canyersion
@ Geocoding Tools &: Diata Management

B9 Geostatistical Analyst Tools
9 Linear Referencing Tools
&9 Multidimension Tools

& Functional Surface
= %: Raster Interpolation

@ Metwork Analyst Tools 'y, 1D
&) Parcel Fabric Toals {% Kriging Then the actual tools
&9 schematics Tools o

Matural Meighbor

B9 server Tools
@ Spatial Analyst Tools
&9 spatial Statistics Tools

Some tools are standard and some
are models or scripts

B Tracking Analyst Toals ;“% Topo to Raster
&3 workflow Manager Tools %, Topo to Raster by File
# Trand You can create your own tools sets

And place all of your commonly
used tools into one location or
create your own tools in model
builder or python scripting




Topic: Geoprocessing tools - spatial analyst
Problem: Creating a contour layer from a digital elevation model used to denote the linear representation of
constant elevation

Solution: Using spatial analyst geoprocessing tools
Data used: Alaska, Homer, NHDFlowline, AWC_Clip, AWC_SCN_Points,

Ned_Homersml.tif
License: Basic with Spatial Analyst extension

Building Contours

1 Start Arc Map make sure the Spatial analyst extension is on

2 Add data from the Kachemak.gdb: Alaska, Homer, NHDFlowline, AWC_Clip, AWC_SCN_Points,
Ned_Homersml.tif

3 Open the toolbox and navigate to Spatial Analyst Tools>Surface>Contour

4 input: Ned_Homersml.tif

Output: C:\Student\GDBClass\HomerContour.shp
Interval: 100 ft.

click OK




Topic:Geoprocessing tools
Problem: A biologist wants to locate state wetlands that are un-impacted by infrastructure that can be placed
into protection.

Solution: Using a series of tools and methods, we can clip and extract the area of interest from larger data sets

Data used: Roads, Parcels and wetlands

License: Advanced

Finding un-impacted state wetlands

1 Add layers: Roads, Parcels and wetlands
2 Navigate to the buffer tool in the toolbox, Analysis > Proximity > Buffer
Buffer the roads layer at 50 ft.

Save as Road_Buffer

3 Open the Parcels Layer Properties window, go to the Definition Query tab and set a query as “OWNTYPE” =
‘STATE

4 Find the Clip tool, Analysis > Extract > Clip

Clip the “Wetlands’ to the ‘Parcels’ Layer and call it Wetland_ clip

Input Features

Ie

I'-.l'u'etlands ﬂ ﬂ
Clip Features

IF‘arceIs ﬂ ﬂ
Qutput Feature Class

| Z:15kudent\GDEClass \KBayWildlife, gdbywetland_clip @

=¥ Tolerance (optional)

I Miles j

5 Find the Erase tool, Analysis > Overlay > Erase

Input : Wetland_clip
Erase: Roads_Buffer

What remains are state owned wetlands unimpacted by roads
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Topic: Image Analysis Window
Problem:

The Image Analysis window supports the analysis and exploitation of image and raster data in
Solution: ArcMap with a collection of commonly used display capabilities, processes, and measurement
tools.

Data used: Ned_homersml.tif, SelVeg

License: Basic with spatial analyst

Image Analysis

3]

1 Start ArcMap and add Ned_homersml.tif and open the image analysis window
Under Windows > Image Analysis

@Ned_H-:-mersml.tiF

2 Select Ned_homersml in the window
Check the Background box

< | 2] T — -
E— = Sewe am o Sgsaaa, 3, e e bl 4385
| Display =| 3 Inthe processing box,
D 1} o change the bottom window
9 1} [0 to Sharpening 3x3 and click :
g ————— [ o | thefilter button nexttoit.
Y 1 [toa | Then click the button next :
I ora I TopUp to the color ramp. : :
W Background ¢
[Fercent i =l k& | 4 AddSelVeg. Use the 2
[Mearest Heighbor [~ Image Analysis to remove
L= S B | the black background and
| Processing = | change the color values.
sozsEpE=z=Eg Use the identify button and
& identify some pixel values,  =vsonim a0y —
] Can that be used for analysis?
|elend =l =&
[Sharpen == 5 Inthe toolbox select Spatial Analyst Tools > Reclass > Reclassify
Miersmation =| Input:SelVeg Reclass Field: Value and set the values as below

“I“_“‘ 2 ‘E" Al 5 e, N 6 Inthe Docs folder there is a file called Alaska Land Cover Mapping Projecl.
Hessurein =t doc Which value is Lichen Tundra? Under Conversion Tools select From Raster

Click Raster to Polygon and convert Lichen to Poly.

— =] =
Change missing 1
=1 EI wvalues to NoData
({optional)
Denotes whether missing
values in the reclass table
= = retain their value or get
o Sl mapped to MoData.
b= PP
b Unigus |
2 - Unchecked—
& Signifies that if any
\ = / Add Entry | cell location on the
\ & f T — input raster contains
\ 2/ 2| [omimesEnsnes| a'valus that is not
present or reclassed
gévers Mo Malues || Procision... | in @ remap table. the
value should remain  —J
SuEpLE raster intact and be written
[ S\ StudentwGDECiassyKBaywildiFe . gdbiReclass_Selv 1 [==1 for that location to
the output raster_
I CRSROs rissing valuss o 1ol Sia (opion SiE This is the default.
= Checked—Signifies
-1 that if any cell =i
oK | <ancel | Envirenments... | == Hide Help | Tool Help |




Topic: Model Builder

Problem: Sometimes it is necessary to run several geoprocessing tools over multiple sets of data. If you don’t
do it right the first time you have to start over from the beginning.

Solution: Using model builder allows you to create a tool that uses many tools and can be reused with other

sets of data.

Data used: Tagged_Birds, \Kachemak Bay DEM_1239 : kachemak_bay_ak.asc

License: Basic

1 Open ArcCatalog,

3 Open Model Builder, 53*: icon

Model Edit  Imsert ‘Wiew windows Help

B B3R x| S aE@ENIIRO RS

4 In ArcCatalog, open the search Window

il

Select “Tools” above the search box search for Create
File GDB

Drag and drop the top result into the model builder
window.

5 Search for Create Feature Dataset and Create
Feature Class and bring them into model builder, you
can just drag and drop it from the search window.

Model Edit ‘Windows Help
BS @8 x| o BRI SN

J"-\
Create File GDB
&.\
Create Feature
Dataset
- -
J‘.\
Create Feature
Class
-

=
4| 2|

Inserk Wigw

Output
Feature
Dataset

Output
Feature
Class

6 Select the Connect button & | on the tool bar and
draw a link between Output File GDB and Create
Feature Data Set, in the same way, connect the Out-
put Feature Dataset to the Create Feature Class

7 In Model Builder, right click on Create File Geoda-
tabase and select Make Variable > From Parameter
Bring in both Location and Name,

Right click on the new balloons and check Model
Parameter

8 For Feature dataset make variables for dataset and
coordinate

9 For feature class bring in feature class and geom-
etry type and remember to set all the new balloons as
Model Parameters

10 Right Click on your class folder and select
New>Toolbox,

=) el

45 Testgdb

Model Edit | Insert | View Windows Help
& :ERx 0 B BBUHILEAN KL

P
File GDB
Name
5
File GDB Create File GDB ouggBFlle
Location
P
Coordinate
System
P
Qutput
Dataset Feature

Dataset

n




11 In Model Builder select Model > Save and save it
into the new toolbox . Close model builder and open
the model in the tool box

Now the model can be used over and over again with
different parameters.

The next one requires the Spatial Analyst Extension.
In Arc Catalog left click Customize > Extensions and
check Spatial Analysis

In this scenario we are adding the depth of water to the
location of birds, using your Tagged_Birds layer

Close the search window and open the Arctoolbox
window

Start a new model builder

1 Look in the tool box Spatial Analyst > Extraction,
and drag and drop Extract values to Points.

2 In model builder, bring in the raster kachemak _
bay_ak.asc and the Tagged_Birds points and set as
parameters

3 Make sure the output goes into your KBayWildlife.
gdb

4 Validate and run
5 In ArcCatalog right click on the model and open the

properties/ general tab. Change the name and add a
description of the tool

This model finds parcels classified as tidal wetlands

Start a new model Builder. Begin by creating a new
feature dataset In your GDB called “Targeted_Lands’

Next, bring in the select tool from the search window.

In model builder, from the insert tab bring in the ‘Par-
cels’ and ‘Wetlands’ from the ‘Otherdata’ dataset

Use Wetlands for the input on the select tool with the
expression “ECOSYSTEM” = ‘Tidal’

Bring in the Buffer Tool, the input is the last previous
selected lands, the output goes to the same dataset,
buffer 50 ft.

Finally, bring in the Intersect tool, inputs are the parcel
layer and the output from the buffer, call the final out-
put Targeted_Lands/TidalLands

Right click the “Select’ tool and select properties, go to
the preconditions tab and check “Targeted_Lands’

Validate and Run

Model Edt Insert View Windows Help
S SB@E X0 B BEETAN S P

&\
Create Feature
Dataset
= 1 ?
Select

Targeted_La
nds

Intersect

g
targeted_lan
ds (2)




Topic: Model Builder/ Iterations

Problem: You have multiple feature classes that you want to add a new id field to, this could be a

time consuming task

Solution: The iteration tool will allow a model to run through multiple files, layers, or rows of a table

Data used: Kachemak.gdb/SpeciesData

,jw Model

License: Basic

Model Edit Inset View Windows Help

IRk

PIEEREROIES P

Start a new model builder
Select insert > iterators > Feature classes

Double click the iterator and select the SpeciesData
dataset,

Find the ‘Add Field’ tool and add it.

1

Create a new field called ‘DOCID’

Validate and run

= B Current Session

[] database.qd ES Open
'ﬁ Dataset: Da Edit
Sharing Models: [E] Feature: boky @ c
@' Inputs 2 RDW
; emove
Geoprocessing packages will [ Environment
@ Messages Rename

put together your model and

all the data involved, that way

you can have other people check
your results. You create this by
right clicking on the model in the
results window and select

Share as > Geoprocessing package.

' Raster To

® shared

B Previous Session

Ge0ds Copy &5 Python Snippet

®  Delete

Re Run

ArcToolbox

@ 30 Analyst Tools

% Analysis Tools

% ArcPad Tools

% Cartography Tools

% Conversion Tools

@ Daka Interoperability T

a Data Managernent Tool

&3 Editing Tools

% Geocoding Tools

= B3 Geostatistical Analyst T
&y Interpolation
& sampling Metwork [
[ B Similation

Share As

Save As...

ﬁ Geoprocessing Package
E Geoprocessing Service

T -

/}« Model

=

Model

]

To share just the model, save your model into a

Edit Insert View Windows Help

LEB X 0P EBRIAQAN NS P

Tool box . A tool box can be Zipped and e-mailed
easily

Try adding the python tool located
\GISCLass\Data\MTR\Sort and Cal
culate Unique Value.pyt

P




Topic: Python / Python Scripting
Problem: Though there are a lot of geoprocessing tools, sometimes you just need more functionality

Solution: Python scripting lets you utilize all of the geoprocessing tools as well as additional functions,
classes, and modules that allow you to create simple or complex workflows quickly and easily

Data used: KBayWildlife.gdb/SpeciesData/ Campbell Creek

License: Basic

Python scripting is found all over ArcMap, one way is through the field calculator:

Open ArcMap and bring in the layer CampbellCreek.
mID and open the Field Calculator

Field Calculator

—Parser

VB Seripk = ¥

Fields:

ol e
Shape

PageMarne

PageMuriber

Shape_Length

Shape_frea

[+ show Codeblack
Pre-Logic Script Code:

Type:

% Mumnber
. SEring
1"' Dake

| I = e

Funckions:

.conjugatel)
.denominator)
Jimagl)
nurmerator])
real)

Fromhex)
e
Jis_integer()
math, acos( )
math. acashi )

mat!‘n.asin![ ) ]

.a5_inkeger_ratiof)

i

[

rec=0

def autolncrement();

global rec

pStart = 1 #adjust skart value, if req'd
plnterval = 1 #adjust interval value, if req'd
if (rec ==0):

<

PageMame =

-

aukoIncrement()

Abouk calculating Fields

Clear |

Load... |

Save...

I;ILILI;I_I_

o ]

Cancel |

"Expression = autolncrement{)

for pre-written text \GISCLass\Docs\Interval

Python

> |

Open the attribute table and then select the Co-

Enter the code as seen here, be sure to set the
parser at top of page to Python first and check the
show code block box. Run the code and notice the
changes, watch the indentation!

rec=0

def autolncrementy():

global rec

pStart = 1 #adjust start value, if req’d
pinterval = 1 #adjust interval value, if req’d
if (rec ==0):

rec = pStart

else:

rec = rec + plnterval
return rec

se the Sort geoprocessing tool on the field if
the FID are rearranged differently. Otherwise it
follows the original order of input

Open the Python Window

F1 show help for current -
cursor location.

Fz check the syntax of the
current line (or code hlock if
in multiple line mode).

E3C cancels the current
operation.

Shift or Control Return will
enter multiple line mode. To
exit multiple line mode
[execute the code block) enter;l




Try using these bits of code in the python window

Python

2> 12 + 6 F 2 Try a few math functions in
24 the window

= (12 + a) * 2

A

»»» Print "Hello World”

Parsing error SyvntaxzError: invalid syntax {(line 1)

»=»» print "Hello world” Why did the first print not
Hello world work?

Frr o ow o= "EIB"

»»>» print =

=I3

ey

Python
>»> def findArea(radius): You can define your own variables and pass

area = 3.14159 * radius ** 2 them through.
return area

How do you use this function?

Try: findArea(80)

Pwthon

Higher math‘ func,tlons can be accessed >>> import math
through the ‘math’ module >>> math. sqrt (99)]

>>>x =1 For and while loops are useful for iterating
»»> while x < 5: through records
print =

= =x 4+ 1




Add the feature class CambellCreek to your project . Use the field calculator to
set the ComID values to zero. Try this python window version of the enumera-
tion code.

x> import arcpiy
with arcpy.da.UpdateCurscr ("CampbkellCre=k"™, "COMID"™) as rows:
for 1, row 1n sesnumerate (rows, 17 :
row[0] = 1
rows. updateRow (row)

Next we use a tool. To use any tool you must first import the arcpy module.
Setting the environment workspace helps with the auto-completion.

Python

> lmport arcpy
> arcpy.env.workspace = "o\ S8tudent\GDEClass\Kachemak.gdb”
»x>» arcpy.Buffer analysis ("AWC Clip"”, "AWC Buffer”, "Z0 Feet”, "LEFT", ™", "ALl")

To use a tool you must know its proper syntax, you can find this in the ArcGIS Desktop Help
The syntax for Buffer_analysis:

Buffer_analysis (in_features, out_feature_class, buffer_distance_or_field, {line_side}, {line_end_
type}, {dissolve_option}, {dissolve_field})

Notice that when one element is not used there are still quotations there as a place mark

For more on syntax:

http://resources.arcgis.com/en/help/main/10.1/index.html#/Writing_Python_
scripts/002100000021000000/




Topic: Python Scripting
Problem: It can be tedious to type all the code every time you want to run some unique function you have
created.

Solution: Writing an actual script that can be used just like any other geoprocessing tool.

Data used: New ™

License: Basic New 0k
Grep Cancel
Puchecker —

Turning your code into a script

Open PythonWin or note pad

Start a new project as a Python Script

Enter the following code, can you guess what it is
going to do? Save it as Enum.py

# Import arcpy module
import arcpy

# Script arguments
CampbellCreek = arcpy.GetParameter AsText(0)
if CampbellCreek == ‘#’ or not CampbellCreek:
CampbellCreek = “CampbellCreek” # provide a default value if unspecified

Field_Name = arcpy.GetParameterAsText(1)
if Field_Name == ‘#’ or not Field_Name:
Field_Name = “ComID” # provide a default value if unspecified

# Local variables:
CampbellCreek__2_ = CampbellCreek

# Process: Calculate Field

arcpy.CalculateField_management(CampbellCreek, Field Name, “autoIncrement()”, “PYTHON_9.3”, “rec=0\\
ndef autoIncrement():\\n global rec\\n pStart = 1 #adjust start value, if reqd \\n pInterval = 1 #adjust interval
value, if reqd\\n if (rec == 0): \\n rec = pStart \\n else: \\n rec = rec + pInterval \\n return rec”)

for pre-written text \GISCLass\Docs\Interval



Add Script

x| In the toolbox you created earlier,
right-click and select add script when

Click any parameter above bo see its properties below,

prompted.
| Display Mame | Daka Tvpe |
Select Feature Class Feature Class Name it
@ Select Field Field

In this window we need to set up inputs
and outputs. For this particular script
we have two inputs, one for the layer
and one for the field.

[« |2

Add the data as it looks here and be sure
to set the Obtained from for the select

—Parameter Properties

Property | Yalue | |
Tvpe Required

Direction Inpuk

Mulkitalue [{a]

Defaul:

Enviranmment

Filker Mone

Obkained from | Select_Feature_Class

symbologye |

field input in the lower window

Now open up an ArcMap and bring in
the CampbellCreek feature class and
set the field ComID to all zero using the
field calculator

T add a new parameter, bype the name into an empky row in the
narme calumn, cick in the Data Type column o choose a data bype,
then edit the Parameter Properties,

Now run the script on Cambellcreek :
ComlID.

< Back Finish

Cancel

-

Fewm -1/ x|
T

Seleck Feature Class

I C:VWorkSpace\DATALProject 1, gdbl CampbellCreek,
Select Field

| ComID |

w
4| | 3

(04 | Cancel Environments. .. | << Hide Help |

Select Field L

Mo description available

Tool Help




Topic: Python tools and addins
Problem: Creating a tool that you can share with others

Solution: Using the addin tool wizard to create a tool that others can use in their own projects

Data used: \GISCLass\Data\MTR\MTR.gdb : Townships

License: Basic

First, you have to find a need for a tool, something that makes common tasks even easier perhaps. Then you
write a script as we did before, a script can be shared and is sufficient as a geoprocessing tool, however, an actual
tool bar that runs your tool at the press of a button is far more convenient.

It is common to use the Townships layer to zoom to a selected area in interest. It is very clumsy to scroll through
the table and can be difficult to use the select by attribute if you forget all the zeros.

Table O x
- 8- By iH X The MTR Field is a
— « | unique ID Field that
can be created using
INDEX_ | LABEL1{ WMERIDIAN | TWP_NUMC| TWP_NS | RNG_NUMC | RNG MTR ) RA -
12199 | 12199 |5 T0T T 029 ] 50 oz | | 5 other fields
11196 [ 11196 |5 00 N 013 E S001N013E| 013
11301 [ 11301 S 00 N 001 W S001N001 | 001
22673 | 22673 (S 00 N 106 W S001N106 | 108
7447 | 7447 K 00 N 020 E KO01NO20E| 020
827z | 8272 |K 00 N 015 W KOO1NO15 | 015
12879 | 12879 |5 00 N 048 W S001N048 | 048
14315 143155 00 N 104 W S001N104 | 104
4743 | 4749 [F 00 N 005 W FOO1NOOS | 005
A04CT A04CT n nn4 kI na7 = HiAand kinoac | aan

What [ want is a tool bar that anyone can use just by using pull downs to select the attributes

= MM = Twp 000 - N5 N5 - Rng 000 - EW EW -

To start, you have to follow a logical process. Using model builder is a good starting point.
Start a new model builder and add the Townships layer ( Data/MTR/MTR.gdb)
then start model builder and add Select Layer by Attribute tool

P

Ea

&

Select Layer By
Attribute



P

— @

Select Layer By
Attribute

A

Select Lﬁel By
Attribute (2)

o

Select Layer By
Attribute (3)

o

SelectLayer By
Attribute (4)

5

Select ﬁyer By
Attribute (5)

Now save and run the whole tool and see what happens.

Select Model from the tool bar and Export as Python Script, you can

then open the script in a note pad.

Clear selected Townships and open the python window

% Select Layer By Attribute (=] &=a)  Set the tool as it is to the left and then set the variable,
Layer Name or Table View “ | Expression (optional) “|l Expression as a parameter.
Mowsties B | o coression st o st
Lo <] || b orecor save the model, run it and see what happens
VERIDIAN =8
add a second Select Layer by Attribute.
Set the tool as below, also with Expression as a vari-
able save and run the tool again to see what happens
add the other three parameters
Layer Name or Table View in a similar fashion.
ITown ships ;I @
Selection type (optional) MERIDIAN = S’
i SUBSET_SELECTION v TWP NUMC = 010’
< i \ ' Expression {optional) TWP_NS N
— I v RNG_NUMC = ‘010’
RNG_EW =W’

The dotted line indicates preconditions

Add the Collect Values tool
from Insert/Model Only Tools
and insert all of the results in
order

o

Collect Values

Query Builder @J g
OBJECTID -1
INDEX_ [
each expression et
needs a default o -
=)
value e

cuxTa

7
Get Unigue Values | Go To

N
MERIDIAN ='5"

[ Cear |[ Veiy |[ bep | [ Loag. |[ Sae.. |




Copy the code from the note pad and past them into the python window, hit enter twice to run the code.
Does it work?

Read what the errors are and see if you can resolve them

Select out the following line of code by putting # in front of it in the note pad.
arcpy.ImportToolbox(“Model Functions”)

Copy and paste and try again. Success?...sort of .

Looks like the ‘CollectValues does not work here

So we have the select part but not the zoom part. We can use this to start out python code but we need to
rearrange things

Lets start by adding some important elements......

import arcpy
from arcpy import env

#set workspace, not necessary for script, only python window
mxd = arcpy.mapping.MapDocument(“CURRENT”)

#location of Township layer
env.workspace = r’N:\GISCLass\Data\MTR\MTR.gdb”
set this part to point at your township layers location

Lets change the variable names to make it more readable

Expression = arcpy.GetParameter AsText(4)
if Expression == ‘#” or not Expression:
Expression = “MERIDIAN = ‘S” # provide a default value if unspecified

Follow this example for the rest of the parameters
M = arcpy.GetParameter AsText(0)

if M ==‘#" or not M:
M = “S” # provide a default value if unspecified

Delete the rest of the code, that won't work where we are going with this.
Next we need to concatenate all the parameters to equal the MTR Field.

Here is an example of concatenating in python: http://www.pythonforbeginners.
com/concatenation/string-concatenation-and-formatting-in-python

so lets try # Concatenate user input and define the variable
MTRsel = M + Twp + NS + Rng + EW




So now we have gathered the users input for the parameters plus we have default values and put them into
one parameter. Now we can use a tool to select an attribute. As before, we can use Select By Attribute tool.

To find the syntax, In ArcMap search for the tool and drag it into the python window

arcpy.SelectLayerByAttribute_management(

As you start typing it will auto fill with your options. As it appears select “Townships” add a comma, and
select “NEW_SELECTION?”, this stuft writes itself! The last part is an SQL expression

Open up Help/ ArcGIS Desktop Help and search for
“select layer by attribute”, this will show the whole syntax for the tool

EF ArcGIS 10.2.1 Help m] == s
+) <+ 72y ciig
Hide Back Home Options Resource Certer
Contents | Favortes  Search | Select Layer By Attribute (Data Management)
ArcGIS 10.2
[select layer by attribute]
= B A ar Works i; ask]| License Lavel: [¥] Basic [¥] Standard W] Advanced Locate topic
= Summary
100 topics found Adds, updates, or removes a selection on a layer or table view based on an attribute
[ [click to view |Rank] query.
Select Layer By Attribute (Data s | 1]
Setting layer properties m Usage
Highlighting graph selections n
; & The input must be a feature layer or a table view. The input cannot be a feature
Features To JSOM (Conversion) n
3 . . class or table.
Applying the same attribute values to multiple n
features in a laver & This tool works on layers or table views in the ArcMap table of contents, and
Updating graphs with selections n also on layers or table views created in a scripts using the Mzske Feature Laver or
About editing attributes 1] Make Table View tools.

Geopr ing service example: Selecting data [I
Geoprocessing service example: Selecting data I
Geopr: service example: Selecting data [

e If an Extent environment is specified, or if a definition query is present on the
Input Layer or Table View, only the features or rows within the extent or
matching the definition query may be selected.

More.

& The Get Count tool can be used to determine the number of features or rows

There lots of good example there but nothing we can use. Python is an open source
language so there are a lot of resources out there. This blog is a good place to ask
questions or find answers: http://gis.stackexchange.com/questions

This is the final piece
PMTR” = + “%s” %MTRsel
This will select the township that the user requests

Try copying the code so far and paste it into the python window, still working?
Now we need to zoom.

Search in the ArcMap help for Zoom to Selected Features, anything? Take a look at DataFrame (arcpy.map-

ping). this method: df.zoomToSelectedFeatures() requires us to define the dataframe, important if there are
more than one dataframe .

df = arcpy.mapping.ListDataFrames(mxd)[0]

Another method that does not require defining the dataframe is:
arcpy.mapping.ListDataFrames(mxd)[0].zoomToSelectedFeatures()

Choose a method and try it out. This works in the python window, now lets make it a more functional tool
script.




Open the ArcTools window Right-Click and add a new toolbox

" ArcToolbox X E_
AreToolbox 2 Then right click on the new toolbox and add a new script
@ 3D Analyst Tools =
Q Analysis Tools E
&3 Cartography Tools %
B3 Conversion Toaols é
@3 Data Interoperability Tools 5 - =) .
@ Data Management Tools = Th 11 . d
£ Editing Tools @ 1s will open a wizar Name:
@ Geocoding Tooks 5) that will set of tool. Give | ™
B3 Geostatistical Analyst Tools = . .. Label:
@3 Linear Referencing Tools 5_; ita name, descrlptlon MIR Select
&9 Multidimension Tools @ : Descrption
Q Metwork Ar‘lalyst Toole % then Clle neXt' Tool to selectand zoom to a township
&3 Parcel Fabric Tools =
B3 Schematics Tools (= -
© server Tooks § The next screen asks for s
@ Spatial Analyst Tools 5 the script that we created =
Ep Spatial Statistics Teols = .
e : earller. []5tore relative path names (nstead of absolite pathek
& Tracking Analyst Tools [;] e
9]
| =
e (= [ =) '
Add Script == J . . .
All of the parameters will be strings supplied by a
Desbyhene  catTiee list that we have to create.
& Meridian String

Click any parameter above to see its properties below.

Parameter Properties

Property Value
MultiValue
Default
Environment
Filter
Obtained from
Symbology

Yes

Value List -

Value List

=

==

To add a new parameter, type the name into an empty row in
name column, click in the Data Type column to choose a data b
then edit the Parameter Properties.

List of Values

Values
C

E
K
5
u

oo |

Apply

)

<Back || Fnish

) (Cena IH

Add a value to the default as well
Add the rest in the same order as the script

When you get to township and range, just enter
001 thru 010

Click finish, then double click on it in the Arc-
Tool window

5 Township Select

Meridian
s

Twp
010

NS
N

Rng
010

ew
E

i

Township Select

Select and zoam to Tawnship

oK

| [ canesl | [Enwronments... | [ <<hiderep | |

Tool Help

ESIEES You can go back and edit the proper-
ties, add more description or help
files to the tool.




Topic: Create a Tool in python and use the Add-In Wizard to put the tool on a tool bar
Problem: The previoius script works pretty well, but we can take it one step further and make it a fully func-

tional tool bar that will be more convieniant

Solution: Here is a bit of software we need to make this happen: GISCLass\Data\Software\bin addin_assis-

tant.exe

Data used: \GISCLass\Data\MTR\MTR.gdb Township

License: Basic

Run the addin_assistant.exe

Python Add-In Wizard
+ 5 Project Settings | Add-In Cantents

' : Working Folder:

sekctproduct]waven 7]

Project Properties:

Select Folder... ]

===

Browse For Folder

Name™;
Choose a directory to use as an Add-In project root:

Version®:

Company:

) .android
Description:

Author:

Image: | select Image...

.idlerc
b L matplotlib
ssh

i

AppData

5 Contacts
Corel

j Desktop

& Downloads

[t Favorites

# Links

> k] My Documents

Folder: My Documents
| s lJ

Go to the Add-in Contents tab, click on Toolbars
then right click and select New Toolbar
Name it Zoom

then we need to create a combobox for each param-
eter as well as one button to zoom.

Right click on zoom and select New Combo Box
we will need five of these. Then add a New Button
Fill out Captions for each combobox, Add tool tips =~

if you change the class name and the id, it will be
easier to follow in the code

Fill out the wizard

First, you must create a new folder to save this project
in. Name it Zoom

7 AreGIS Python Add-In Wizard D] (ol E
Python Add-In Wizard
:>‘ Project Settings | Add-In Contents
+ Wiorking Folder: N:\GISCLass\Data MR iZoom
ﬁ SelectProduct (Archap <]
Profect Propertes
Name=: Zoom
Version' o1
Company: ADFG
Description: Zoom to Townships
Author: 106
E
" ArcGIS Python Add-In Wizard (@] (o) E ]
Python Add-In Wizard
- | Projectsettings | Add-In Contents
+
- EXTENSIONS.
ﬁ “menus Combo Box
E- TOOLBARS
: Caption: "
&-Zsom P Township
- Zoom Class Name: Township
- Meridian
i+ Township ID (Variable Name): Zoom_addin. Township
NS
L. Range Tooltip: Township
LoEW
Message:
Hint Text:
Help Heading:
Help Content:

Open Folder




For the Button you can add an image add the more.png (\GISCLass\Data\MTR\Images)

Once you fill out all the combo boxes and button, Save and open the folder.

i Images The wizard creates two folders and three files. The config.xml will be used in
hes our code. The makeaddin.py file is the actual python code that will create our
£ feanion] add-in package once we are finished with the code
makeaddin.py
| README.txt

Open the install folder and open the file with Idle

(Start/ArcGIS/Python)

Much of the code is written for you using the
wizard. But it may not be in the right order.
Arrange the comboboxes in the same order we
created them and place the button at the bottom

class Meridian(object):
“”’Implementation for Zoom_aoBox)”””
def __init__ (self):
self.items = [“C”, “F”, “K”, “S”, “U”]
self.editable = True
self.enabled = True
self.dropdownWidth = “WW’
self.width = “WW’
def onSelChange(self, selection):
pass
def onEditChange(self, text):
pass
def onFocus(self, focused):
pass
def onEnter(self):
pass
def refresh(self):
pass

cceccc

You can use # or to comment out text

The names need to match
the config.xml file
this is the variable being passes
Open the config.xml file to compare
Add the meridian letters to self.items,

this is the list for the drop down

adjust the width to just two ‘W’

Follow this format for the NS and EW

Township and range need some extra
code



Add the following to the front of the township combobox

Twp =]
for row in arcpy.SearchCursor(“N:\GISCLass\Data\MTR\MTR.gdb\Townships”):
Twp.append(row.TWP_NUMC) this needs to point to where your township layer is

class Township(object):
“”Implementation for Zoom_addin.Township (ComboBox)
def __init__ (self):

33

self.items = (Twp) Since township and range are very large lists,
self.editable = True we want to populate the combobox automati-
self.enabled = True cally, we also need to sort it and only show
self.dropdownWidth = “WWWW’ unique values.

self.width = WWWW’
def onSelChange(self, selection):

self.sel = selection This is the variable being passes
def onEditChange(self, text):

pass
def onFocus(self, focused):

if focused:

values = (Twp)
uniqueValues = sorted(set(values)) This bit of code does all the sorting and brings
self.items = [] only unique values

for uniqueValue in uniqueValues:
self.items.append(uniqueValue)
def onEnter(self): Do the same for Range
pass
def refresh(self):

pass

class ButtonClass3(object):# Activate Select and Zoom
“”Implementation for MTR_addin.button (Button)
def __init__(self):
self.enabled = True
self.checked = False
def onClick(self):
#concatenate inputs add up the variables
MTRsel = Meridian.sel + Township.sel + NS.sel + Range.sel + EW.sel
# Select user input value
arcpy.SelectLayerByAttribute_management(“Townshipsy NEW_SELECTION"MTR” =" + “%s”
%MTRsel)
# Zoom to selected township
arcpy.mapping.ListDataFrames(mxd)[0].zoomToSelectedFeatures()

33



# MTR select : Township Selector

# Created on: 2014-02-24

# Create by Jason Graham ADF&G

# Description:Add-in tool to easily select a township then zoom to the selection
# using a series od combobox to gather input from the user

# Township layer must be in the MXD

import arcpy
import pythonaddins
from arcpy import env

# This tool uses a specific “Townships” layer located here.
env.workspace = r"N:\GISCLass\Data\MTR\MTR.gdb”

mxd = arcpy.mapping.MapDocument(“CURRENT”)

Save your edits and close the file. Now click on the makeaddin.py, this
makes the .esriaddin file that you use to install your addin, click it and
install the addin.

.. Images
L Install
1= configxml
1. @ makeaddin.py
| README. txt
2-| @zoom.esriaddin

Add this last bit to the top
of the code, edit the path to
fit your computer, then it
should be ready to run

Now you can open a new project, add
the Township layer and add your new
tool bar, give it a try.

Success? If it does not work, you can
close the project fix the code and re-make
the addins. Every time you change the
code, run the makeaddin first then run
the Zoom.esriaddin again, you need to
restart ArcMap.
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Topic: Topology
Problem: Overlaps or gaps in your data can yield poor results and can be tedious to find and repair.

Solution: Topology will find all the Overlaps and gaps as well as many other issues between points, lines and
polygons.

Data used: Parcels, sections, AWC_Clip, AWC_SCN_Points

License: Advanced

1 Open ArcCatalog, create a new feature dataset called ClassTopo and import the layers; Parcels,Sections,
AWC_Clip, and AWC_SCN_Points

2 Right click on the ClassTopo data set and choose New > Topology
Follow the wizard and name it Homer_Topology, accept the defaults and check all the layers

3 Add the Rules ‘Must not have Gaps’, and ‘Must not Overlap’ [ New Topology (@] [t
for the Parcels layer. Add ‘Must not overlap’ to the AWC_Clip, spesy the s for the tpclogy

and AWC_SCN_Points ‘Must be covered by Line’ ——— -

of AWC_Clip, and AWC_Clip ‘must be covered by end point’ AWC_SCN_Poi.. Must Be Covered ..  AWC_Clip_t

of AWC_SCN_PointsFinish and validate the topology. o g—
Parcels_1 Must Mot Have Ga...

4 Start a new ArcMap and add the new topolgy and ‘Parcels’ —
layer, and the sections layer Open the layer properties for the 2
topology and go to the Symbology tab Check ‘Symbolize by L. |
error type’ and make the symbols more contrasting

Topology E

% Eﬂ- - ES: " 1_{ 51 @ l:f:i % <Back |f Next> § [ Cancel

In the error inspector window show: errors from all rules and
select search now. How many errors are there?
Zoom in and inspect some of the ‘Must Not Have Gaps’ errors. Can you find any that are not roads?

6 Zoom to some of the of the Must Not Overlap errors and try to fix them, when done go to the Topology tool-
bar select “Validate Topology in Current Extent’

In the table of contents right-click on parcels and select zoom to layer. Validate the topology then view the errors
for the AWC layers




7 zoom to the upper portion of Beaver Creek

2,3

8 Determine the Error of these four points and either correct them or mark them as an exception

Error Inspector
Show: I <Errors from all rules> ;I 14 errors [¥]Errars [ Exceptions [¥] visible Extent only
Rule Type Class1 Class 2 Shape Feature 1 Feature 2 Exception
Must Not Have Gaps Parcels Polyline 0 a False
Must Not Have Gaps Parcels Polyline 0 a False
Must Not Have Gaps Parcels Polyline 0 a False
Must Not Have Gaps Parcels Polyline 0 a False
Must Not Have Gaps [ Parcels | lPobine 10 0 Fole ey
Zoom To
Must Mot Have Gaps Parcels Polyline 0 [t} False
Must Mot Have Gaps Parcels Polyline 0 [t} False PanTe
Must Not Have Gaps Parcels Polyline 0 0 False Select Features
Must Mot Have Gaps Parcels Polyline 0 [t} False Show Rule Description...
Must Mot Have Gaps Parcels Polyline 0 [t} False Create Feah
Must Mot Have Gaps Parcels Polyline 0 [t} False reate Feature
Must Mot Have Gaps Parcels Polyline 0 [t} False Mark as Exception
Drawing~ K () 5[] - A - (7| 0] Aval =10 *B 1 UA-PH- 2. P ke = .
1 error selected

use the Error Inspector to mark as an exception

Save and stop editing



Topic: GPS
Problem: GPS/xy data comes in many formats, some work natively in ArcMap and some need some ma-
nipulation.

Solution: One of the best tools to work with GPS data is DNR GPS. It is a free third party program that
quickly converts directly from a gps device or files

Data used: Alaska, GISCLass\Data\GPS: Streampoints.xlsx > _xInm#Database, or Streampoints .csv
Current.gpx, Waypoints_01-Aug-12.gpx
License: Basic

We will start with an Excel table first

1 Start a new project and the ‘Alaska’ feature class then go to the GPS folder and bring in the StreamPoints.
xlsx > _xInm#Database or streampoints.csv. Open the table and check out the data. We can tell its in deci-
mal degree’s but what projection is it in?

You need to know what projection it was collected in order to set the projection
Otherwise you might have to guess a few times.

2 Right click on the excel table and select Display XY Data
Set the X and Y fields and set the projection to Alaskan Albers
Export the events layer to your database and bring that feature class into your project

Where’s the Data? Not where it’s supposed to be. Open the ArcToolbox

Go to DataManagement > Projections > Define Projection Redefine the projection as GCS_North_Ameri-
can_1983

M o

File  Edt GPS  Wawpoint  Track Route  Real Time  Help

Most GPS Devices use the. GPX format
£ Tracks | Routes | RealTime| The best tool for this is DNR GPS, or
type | ident | Latitude | Longitude | v _proj | EasyG PS, both free software

Under File, set the projection to Alaska
Albers

POSC code : 3338

Datum: NADS83

@ Projection: Alaska Albers




: . _ _ ==

File Edit GRS Waypoint Track  Route

_ Click file > Load From > File and
Real Time Help

| navigate to the gpx folder and

‘ | Load From
|
i Sek Projection...

4 || File. ..
SRR L4 Database. .,
File Properties. .. Archap

Gaogle Earth

Exit

Launch GPS Babel

bring in the ‘Current.gpx’ If you
had a GPS device connected,
this is where you would find
your current track log. The
points are usually labeled by
date.

|L0ad fram file based datasets {Shapefile, Text, etc) ’_4
e = based dat apefile, |

20 x|
Look. it IE}Cunent LI € | |j 2 [Ci=

m Current.gpx
m arig Current. gpx

@ Frojection: Alaska Albers

Always make sure to set the
data type that you are look-
ing for or the one you are

saving to

ArcToolbox

File name: I \ LI Open I

Files of type IGF'S Exchange Faormat Cancel

ESRI Shapefile 7
Google Kevhole Markup
nak

T et file [tab-delimited]
kM apinfo File
Geography Markup Language
Geo JavaSc:riEt Object Motation

Now save to file, change the format to shapefile and save it to
your student folder. You can also use this method for many
data types like KML or text files. The geodatabase functional-

& ArcToolbox
@ 30 Analyst Tools
Q Analysis Tools
& arckad Tools
Q Cartography Tools
B B Conversion Tools
= s From GPS
&} GPY To Features
=1 & From KML
“\ ML To Layer
& From Raster
&5 From WFS
B Metadata
& To CAD
& To Collada
& To Coverage
& To dBnsE
& To Geodatabase
B To kML
& To Raster
& To Shapefile

ity is not yet working.

You can also use geoprocessing tools to work
with the GPX data :

\GISCLass\Data\GPS\GPX

Go to arctool box and run the GPX to Features tool, convert the
Waypoints_01-Aug-12.gpx into your geodatabase, bring the new feature
class into an ArcMap project and view the data






Topic: Bathymetry / Lidar
Problem: 3-D data is more complex then just points, lines, and polygons

Solution: There are many tools in ArcMap that work with Bathymetry and LIDAR

Data used: Stormy_Bath, Stormy_Pike

License: Basic Spatial Analyst extension, 3-D analyst extension

Bathymetry can come in various formats, DTM'’s, sounding point data,
BAG(Bathymetric Attributed Grids) and Lidar

Open ArcScene and add the Stormy_Bath file. This is bathymetry for
Stormy Lake. Open the properties and go to the Base Heights tab

Generall Sourcel Extentl Displayl Symbology  Base Heights |F|endering|

- Elevation from surfaces Check ﬂoating on custom surface

i o elevation values from a surface:

* Floating on a custom surface:

IG:'l,GISCIass'l,Data'l,stormy_bath | g

Raster Resolution... |

Elevation from Features
' 1o Feature-based heights

€ Use eleyation values in the layer's features U se th iS b utto n to View
Factor to convett laver elevation values to scene units: custom jl -2.0000
the lake

Set the height to -2

Change the color in symbology

€ lUse a constant value or EXErESSian:
|
g il |

—Layer offset

Add a constant elevation offset in scene units: I o

About setting base heights

http://www.ngdc.noaa.gov/mgg/bathymetry/multibeam.html



In ArcScene, open ArcToolbox

Go to Spatial Analyst tools > Surface > Contour
Select Stormy_bath and set the contour to 1

Run it again and set the contour to 5
Set the base heights of the contour layers

Close ArcScene and bring those layers into ArcMap
Also add Stormy_Pike

Open ArcToolbox and go to Spatial Analyst tools > Extraction > Extract Multi Values to Points

Set the input as the points layer and the Stormy_Bath layer

M5 |Paint Q03 |sEs2010
Open the table and view the results 46 | Point 1757 |512i2011
=7 |Paint 1787 |56E2011
Select the column with the results and sort ascending iGd | Poirt 1800 | 51352011

B £\

Select all records without NULL Values choose the selected layers T %?}403 out of 597 Selecte

\

What is the mean depth to find pike in stormy Lake?
Hint

Sork Ascending

Sart Descending

Advanced Sorking. ..

SUMMAFZE, ..

Field Calculatar. .. Bonus:

Calculate Geometry. ..

Try this when you have some extra time ( it can take a long

Turn Field OFf time to process)

F Unf Col . .
reszeflnfresze Column In Arctoolbox, select Spatial analyst > Interpolation > Natural

X Delete Field Neighbor

[ Properties...

For input use Norton_soundfromXY

X value is in field 3 keep the defaults and run




Topic: Lidar
Problem: Lidar data sets can have millions of points in a cloud that can be cumbersome to view and can be
overwhelming .

Solution: ArcMap/ ArcScene can easily view and manipulate LAS datasets allowing you to view all or spe-
cific level of data returns

Data used: AK_Kenai_2008 2133.las, Mat83.lasd

License: Basic / 3-D analyst extension

Open ArcCatalog

1 In your student folder (not the .gdb) right-click and create a new LAS dataset, call it ‘Kenai’
2 In ArcToolBox go to Data management Tools > LAS Dataset > Add File to LAS Dataset

Add the ‘Kenai’ for the input, navigate to the Kenai folder in the data folder and select AK_Ke-

nai_2008_2133.las. You will need the 3-D analyst Extension to fully utilize ArcMap’s capabilities.

3 Start ArcMap and bring in the new LAS dataset and open the LAS Dataset toolbar

LAS Dataset

‘asbataset . =
LAS Dataset = I‘la'ﬂrienai ;I ' ' Filters ~ <::| B 4 @'H

— e A E——

4 Click on the Profile View button and draw a path somewhere on the data

ST T IEIER 4 \/iew the data and try to edit some of the points

Close the profile window

5 Change the view to Contour, this looks a little rough

M| Elewation
E Aspeck
g Slope

Cankaur

Fix this by changing the filter to Ground

Close ArcMap and open ArcScene
Create a new LAS dataset and add the MAT_083 SW_PtCl point cload to it

Try find the tower.

for more MatSu Lider/DEM go to http://matsu.gina.alaska.edu/LiDAR/



Topic: Data Driven Pages
Problem: Many mapping projects require a series of maps depicting similar data in different areas. It can be
very tedious to create a new project for each map in the series

Solution: Data driven pages allows you to automate the process of creating a series of maps with dynamic
text. Once you set up the initial project, you can quickly create hundreds of maps

Data used: Parcels, Roads, AWC_Clip

License: Basic

1 Open a new Arc Map and add Parcels, Roads, and AWC_Clip 1ol x|
T
Output Feature Class j
FII"St we need to Create a Gr|d |ndex |ayer IC:\,Documents and SettingslidgrahamiMy DocumentstArcGIS\Default.gdbliEric ﬂ
Input Features (optional)
| = [
2 Open ArcToolbox and go to Cartography tools > o +
Data Driven Pages > Grid Index Features ﬂ
. . . 1]
3 Add in the Parcel layer and set it to a 4 by 4 grid 3
4 Add the Data Driven Pages Toolbar and click
on the ﬁrst button, CheCk the Enable data driven pages ¥ Gienerate Palpgon Grid that inkersects input feature layers o datasets [optional]
box and make sure the GridindexFeatures is in the Layer box I Use Page Uit and Soak faptionsl
and go to the Extent tab, Set the margin to 100%, close the window | e (eptonal
Polygon Width (optional)
5 Go to the Layout view. Under File, go to Page and Print Setup |P| T [pednd degees -]
alvgan Height {optional
Set the paper to Landscape and check the Scale Elements box | = DG [Dedrd cegees 7]
near the bottom, adjust the data frame to fit the page. Cohven Gro Orn Coordnate optnsh
119275.0369000007 I 1070248.3672
. . Mumber of Rows [optional)
6 Go to Insert > Dynamic Text and insert Current date, Data [4 :
driven Page Number, Data driven Page Name, per of o (optione)
Data driven Page Attribute, set the attribute to shape area. Isiamng Page Nunber (opiondl)
[~ Start labeling from the Origin (optional)
7 Open the properties of Data Driven Page Name and type “Map ”
in front of the code. Arrange your text and flip through your jﬂJ
maps using the Data driven Page toolbar. o cancel | Ewronments.. | <<ridersb |
Data Driven Page T N
EEEIREIS ~] b Pl % PogeText- 1y ]
8 Insert a new Data Frame and add Parcels and the | [~ & B
index grid. In the data frame properties set the S Z RN =y =
extents to the other data frame. Add labels to the i = L i . - "
index grid. Scroll through the maps again to check 2= B ) s
the index extents - o1 Fa

W e

Map: B2

aaaaaaaaaaaaaaaaa

aaaaa




Topic: Tips & Tricks
Problem:

Solution:

Data used:

License:

My Places:

oo [T
’ 7y | -

Click on the load button and import the 2 2 B F:I

MyPlaces.dat file in the data folder.

Try adding some of your own places using the add from button

Clip to Frame to shape:
Create a new polygon feature class and call it ‘Frame’

Start editing that layer and draw a circle around Homer. Turn the layer off. In the data frame properties open
the data frame tab. Set the clip options to clip to shape and specify the shape as ‘Frame’

Analyze Map

Under file go to Analyze Map, Does your map have any issues? Fix these to speed up your project

@ O Errors | l_ 1 Warning | @ 24 Messages I 2k
|Se\-'... |Status |C0de |Descripti0n Name | Tvpe Data F...

5 High Unre,,, 10001 Layer's data source has a different projection [MAD_1983_StatePlane_alaska... Lowlan... Layer Lavers

ﬂ@ Low Unre.., 30003 Layer draws at all scale ranges (24 items)

Status: Complete 25/25 Items | Show only unresolved items




Custom Scale:
Open the Map Scale and select Customize, Add a new scale

e =

(FROprocessing CLstomize W Standard Scales | seale FDrmatI

j |_, | 1:63360] Add
1:1.000 1:1,000 add Current |

1:10,000

1:10.000 | |1:24,000
1:24,000 e Lo |
1:100,000 1??3:883 Delete Al |

—1:280,000 1:1,000,000
1:500,000 Ty
1:750,000

1:1 ,DDDDDD Load v|

13,000,000 Save... |

1:10,000,000 = |
Set as Default

[~ only display these scales when zooming

About map scales

<Custamize This List. >

ak. I Cancel

x
Layer: < awC_SCh_Points =
[ Only show selectable layers in this list
Method: IEreate a new selection - Sorti ng:
TANGLE” 21", st e
AT Sort Descending Open the Select attributes by Proper-
oo  Mee Orignal Order ties Window and select the AWC_Clip.
MRS e Click on the tiny button next to the list
= | o] tie window, choose sort ascending

_|%
Iz | GetUnique\-"aIueslGoTo: I

SELECT * FROM &W(C_5CH_Paints WHERE:

,/
.

HUC_12_New -
Selecti ng: }; @ Dialmond Creek-Frontal...
arcels
Bring in the HUC_12_New layer and start an editing : I 17550000
session on the Parcels layer. When you attempt to select a layer, -

a layer select button shows up, when you click on it, you will see \
the option to choose which layer to select i




Turn off all layers and zoom to the HUC layer. Open its properties and go to the labels tab. Click into the Ex-
pression tab. Set the Parser to python and check the advanced box. Enter the following code

def FindLabel ([HU_12_Name], [Area_Acres] ):

if long ([Area_Acres]) >= 25000:

return “<CLR red="255’><FNT size = ‘14’>"” + [HU_12_Name] + “</FNT></CLR>"

else:
return [HU_12_Name]

You can get other code examples by clicking on the Help button.

Click on Customize and open the style manager. Open your style folder and go to Marker Symbols.

Right-click in the window with the symbols and add a new marker. Change type to picture symbol and add
Now go to the North arrow section and add new north arrow, click on the
symbol button and select the new Pike symbol

the Pike.png from the Pics folder.

Style Manager

-3 C:\Documents and Settingsjdarsham*&pplication C « |
-5 ESRLstyle

E-E5 C:A\Documents and Settings\jdgrahamMy Documer
----- B3 Reference Spstems

----- [ Maplex Labels

----- 5 Shadows

----- 5 Area Patches

----- [ Representation Markers
----- B3] Marth Armrciws

----- 5 Scale Bars

----- 5 Legend ltems

----- [ Scale Texts

----- B3 Color Ramps

----- 7 Backarounds
----- £ Colors

L ) Symbol Selector
----- [ Wectorization Settings

== Fill Symbals

----- £ Line Symbols
----- B3 Marker Symbols
----- B3 Test Spmbals

| Tvpe here to search

Sefarch:

¢ all Styles

=l @ o gd -

" Referenced Styles

—Current Symbol

jdgraham

4]

----- 5] Representation Rules /

When you set cat-/

Area of
egories for symbols fnterest
you can search by it

Regulation
Lakes

Canada Mok ares of
Interest ...
Secondaty
interes

C:Documents and Settings' jdgraham',My Documr

r-—
!
_.

Sth

Alaska Railroad
Corp

Ethlevel  Alaska Maritime
MWR
Area of BLM
Interest

]

=

Eill Color:

Qutling Calar:

Edit Symbal...

M-
Outline Width: |0-40 _,?
M-

Mame | Category | Tags ;I Close I
[ Tewanbroodrearing Species vellow;zimple
[=] Tawari alting Species greenh;mark.er Styles... |
[ TewanMestRearing Species redline
[] TawanSpringFal Species purpleline
[ Tawarhafinter Species blueline
[]UA Land Land Status multilayer

Unbaited Fieg Boak multilayer;gray
[ Uritt Fieg Boaok vellow;zimple
[ Uritz Fieg Boak yellav:zimpls
[ Urita Fieg Boaok oranige simple
[ uritd Feg Book green_blue:zsimple
[ urits Fieg Boak yellow:zimple
[ Uritg Fieg Boak green;simpls

USFS Land Status green;simple

USPwS Land Status hgv;simple

il ple

[l =]
[a] =]

Try saving some symbols
from your project, be sure
to add categories and tags.

’/

Style References. ..

OK

Cancel

=




# Township Selector For Python Script

# Created on: 2014-02-24 15:28:23.00000

# Create by Jason Graham

# Usage: Select2 <NS> <EW> <Rng> <Twp> <M> <MTR>

# Description:Add-in tool to easily select a township then zoom to the selection

# Import arcpy module
import arcpy
from arcpy import env

#set workspace, not necessary for script, only python window
#mxd = arcpy.mapping.MapDocument(“CURRENT”)

#location of Township layer
env.workspace = r’X:\JasonGraham\Landstatus\Data\ls2014.gdb\BaseData”

# Collect user input for Meridian, township and range
M = arcpy.GetParameter AsText(0)
it M == # or not M:

M =“S” # provide a default value if unspecified

Twp = arcpy.GetParameterAsText(1)
if Twp == “# or not Twp:
Twp = “010” # provide a default value if unspecified

NS = arcpy.GetParameterAsText(2)
if NS == #" or not NS:
NS = “N” # provide a default value if unspecified

Rng = arcpy.GetParameterAsText(3)
if Rng == ‘#’ or not Rng:
Rng = “010” # provide a default value if unspecified

EW = arcpy.GetParameter AsText(4)
if EW == ‘# or not EW:
EW = “E” # provide a default value if unspecified

# Concatenate user input
MTRsel = M + Twp + NS + Rng + EW

# Select user input value
arcpy.SelectLayerByAttribute_management(“Townships’y NEW_SELECTION"MTR” =" + “%s™ %MTRsel)

#Zoom to selection
arcpy.mapping.ListDataFrames(mxd)[0].zoomToSelectedFeatures()



# MTR select : Township Selector

# Created on: 2014-02-24

# Create by Jason Graham ADF&G

# Description:Add-in tool to easily select a township then zoom to the selection
# using a series od combobox to gather input from the user

# Township layer must be in the MXD

import arcpy
import pythonaddins

from arcpy import env

# This tool uses a specific “Townships” layer located here.
env.workspace = r’N:\GISCLass\Data\AMTR\MTR.gdb”

mxd = arcpy.mapping.MapDocument(“CURRENT")

# Select Meridian
class Meridian(object):

“’Implementation for Zoom_addin.Meridian (ComboBox)

def __init__(self):
self.value = “M”
self.items = (“C”, “F”, “K”, “S”, “U”)
self.editable = True
self.enabled = True
self.dropdownWidth = “WW’
self.width = “WW’

def onSelChange(self, selection):
self.sel = selection

def onEditChange(self, text):
pass

def onFocus(self, focused):
pass

def onEnter(self):
pass

def refresh(self):
pass

7%

# Select Township

Twp =]

for row in arcpy.SearchCursor(“N:\GISCLass\Data\MTR\MTR.gdb\Townships”):
Twp.append(row.TWP_NUMC)

class Township(object):
“’Implementation for Zoom_addin.Township (ComboBox)
def __init__(self):
self.value = “000”
self.items = (Twp)
self.editable = True
self.enabled = True
self.dropdownWidth = “WWWW’
self.width = WWWW’
def onSelChange(self, selection):
self.sel = selection
def onEditChange(self, text):
pass
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def onFocus(self, focused):
if focused:
values = (Twp)
uniqueValues = sorted(set(values))
self.items = []
for uniqueValue in uniqueValues:
self.items.append(uniqueValue)
def onEnter(self):
pass
def refresh(self):
pass

# Select North South
class NorthSouth(object):

“”Implementation for Zoom_addin.NS (ComboBox)™”

def __init__(self):
self.value = “NS”
self.items = (“N”, “S”)
self.editable = True
self.enabled = True
self.dropdownWidth = “WW’
self.width = “WW’

def onSelChange(self, selection):
self.sel = selection

def onEditChange(self, text):
pass

def onFocus(self, focused):
pass

def onEnter(self):
pass

def onEnter(self):
pass

def refresh(self):
pass

# Select Range

Rng =[]

for row in arcpy.SearchCursor(“N:\GISCLass\Data\MTR\MTR.gdb\Townships”):
Rng.append(row.Rng NUMC)

class Range(object):
“”Implementation for Zoom_addin.Range (ComboBox)
def __init__(self):
self.value = “000”
self.items = (Rng)
self.editable = True
self.enabled = True
self.dropdownWidth = “WWWW’
self.width = WWWW’
def onSelChange(self, selection):
self.sel = selection
def onEditChange(self, text):
pass
def onFocus(self, focused):
if focused:
values = (Rng)
uniqueValues = sorted(set(values))
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self.items = []
for uniqueValue in uniqueValues:
self.items.append(uniqueValue)
def onEnter(self):
pass
def onEnter(self):
pass
def refresh(self):
pass

# Select East West
class EastWest(object):

“”Implementation for Zoom_addin.EW (ComboBox)™”

def __init__(self):
self.value = “EW”
self.items = (“E”, “W7)
self.editable = True
self.enabled = True
self.dropdownWidth = “WW’
self.width = “WW’

def onSelChange(self, selection):
self.sel = selection

def onEditChange(self, text):
pass

def onFocus(self, focused):
pass

def onEnter(self):
pass

def refresh(self):
pass

# Zoom Button
class ButtonClass1(object):
“”Implementation for Zoom_addin.button (Button)™”
def __init__(self):
self.enabled = True
self.checked = False
def onClick(self):
# concatenate inputs
MTRsel = Meridian.sel + Township.sel + NS.sel + Range.sel + EW.sel
# Select user input value
arcpy.SelectLayerByAttribute_management(“Townships” NEW_SELECTION””MTR” =" + “'%s” %MTRsel)
# Zoom to selected township
arcpy.mapping.ListDataFrames(mxd)[0].zoomToSelectedFeatures()



Data Sources

http://www.asgdc.state.ak.us/
http://www.alaskamapped.org/
http://nationalmap.gov/
http://nhd.usgs.gov/data.html
http://www2.borough kenai.ak.us/GISDept/
https://github.com/

http://gis.stackexchange.com/questions

Resources
http://www.esri.com/training/main

esri
http://www.esri.com/

ArcGIS Desktop Free Trial
Http://www.esri.com/software/arcgis/arcgis-for-desktop/free-trial
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