Introduction to ArcGIS 10

1. Download data from NCDOT GIS site
Rd_Char_Mlpst

Countyboundaries

Bridge locations

Topo map

2. Launch ArcMap
e Introduce interface

Open Tool box
Save Catalog Search
Print Paste  Undo Table of Contents
Copy Add Data Editor
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3. Symbolization
e Add NCDOT Divisions of County Boundary
Right click CountyBoundary in Table of Contents (TOC)
From Layer Properties select Symbology tab
Select Categories from Show list
Unique Values is the default
Select Dot_Divisi from Value Field drop down list




e Click Add All Values
e Click OK

Layer Properties
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4. Labels
e To turn on labels for county names,

e Right click on layer, check beside Labels
To change the field displaying Labels, right click on layer you want to label >
select Properties > Labels

e Select the field to label from the Label Field Drop down

Layer Properties |EHX

General | Source | Selection | Display | Symbology | Fields | Definition Query Labels|4maﬂe|a|es[ HTML Popup |
I~ Label features in this layer
Method: [Label all the leatures the same way. j

All features wil be labeled using the options specified.

~ Text Sting '

Label Fisld: | Track_Ovmer -] Expression.. |

Text Symbol |
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e Label Rd_Char_MlIpst by Street Name field, and by type



5. Converting Labels to Annotation

Right click the Countyboundary layer, click labels
Click Customize, point to toolbars, click Labeling
Click the View Unplaced Labels button

Unplaced labels appear in red. Click View Unplaced
Labels button again to hide unplaced label

Type 3,000,000 in Map Scale box & press Enter

e Right click Layers, point to Table OF Contents
Reference Scale, then click Set 12 © 8
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6. Select bv Attl’lbute |% Seleck By Atkributes...
e Division Bgy select By Location. .
e Click Selection, Select by Attributes
e Add the Layer to Select from
e Double click the field to select |[[Elat i it
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7. Export data, create new layer

TIP — Be aware if you are using shapefiles vs
geodatabase here. The process for saving is
slightly different.

Right Click layer with selected
attributes

Slide down to Data

Click Export Data

Select Selected Features

Select this layer’s source data
Navigate to path where data is stored
Click OK

Add feature class to map as a layer

8. Overlay Rd Char file on new Division layer

Select by location to see results
Click Geoprocessing
Click Clip

Select Input Feature (or drag and drop layer from Table

of Contents)
Select Clip Feature
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@ Copy

X Remove
E Open Attribute Table

Joins and Relates

1}’ Zoom To Layer

Visible Scale Range
Use Symbol Levels
Selection

Label Features

Edit Features

‘37 Conwert Features to Graphics.,.,

Convert Symbology to Representatian. ..
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* Save As Layer File...

";) Create Layer Package. .

Navigate to path to save layer and name layer

Click OK

[ Properties..,
T

Clip

Input Features

|RD_CHAR_MLPST

Clip Features

| Export_output
Output Feature Class
CHRD_CHAR_MLPST_Clip.shp

=% Tolerance {optional}

Meters
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Windows

Help
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Dissalve
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Results
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Search For Tools

Environments. ..

Geaprocessing Opkions. ..
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9. Create a Route by Selection

e Use ID tool to locate 2 routes Sglect By Adtribuies PX

¢ Right click layer and make it the only selectable layer Laper. Eﬁﬁfﬁ;ﬁiihe|aye,sin . ||

e Click Selection tab Method: | Create a new selection v

e Select by Attributes [ATE 6 PRI, Al

e Add Layer to choose selection from e

e Method, Create a new selection T i

e Select field, operator and value to write expression () e o 13 a

e Click OK > | [5=]) [ad] | SR2Z722

e Click Selection EE%

e Click Select by Attributes (U (o] Sh1me v

o Verify Layer GoTa:

e Change Method to Add to current selection T ek e S

e Add new route number to expression

e Click OK

e Export data as new layer with meaningful name, Gex | [ ety | [ Wb | [ Load. | [ Save. ]
ie Route 1 (o [ eeow ][ oo |

10. Add a buffer

Buffer Route 1

Right click layer and make it the only selectable layer
Click Geoprocessing tab

Input feature to buffer

Input linear measurement and units

Select Dissolve type

Click OK

Clear selection k|

Symbolize buffer

11. Launch ArcCatalog to add WMS
e Click on Tools, Options, and check the box beside GIS Servers
. To add the 2010 orthoimagery Web Map Service open Internet Explorer
. In the google search window, type “NCOne Map wms”
. Click the following option from Internet search:
Web Map Services

NC OneMap relies on Web Map Services (WMS) to bring data togelher from multiple hosts
NC OneMap partners estabhsh a WMS from thelr sern ers ThIS Open

VAW nconemap com/Default. aspx?tabid=287 - Cached - S

. Click NC OneMap web service catalog



Layer Search
2010 Orthoimagery
| Map senice accessible
- Map senice not accessible

T — Click drop down arrow and
v select 2010 orthoimagery

Layer Information

Copy and paste the Server Host URL into ArcCatalog '

Service Host: hitp://imagery.nconemap.com/arcgis/services/2010_Orthoimagery/ImageServer/WMSServer?

Service Name: 2010_Orthoimagery
Layer: 2010_Orthoimagery

Description: This ArcGIS image service was created using the 2010 North Carolina statewide orthoimagery. The imagery has

6-inch pixels and was flown during the period of January - April 2010.

Metadata Urk:

Service Url: http://imagery.nconemap.com/arcgis/services/2010_Orthoimagery/ImageServer/WMSServer?

Layers=2010_Orthcimagery&

Capabifiies 0
_——

* Open ArcCatalog

» Click GIS Servers

* Click Add WMS Server

» Paste URL of WMS into URL
box

» Select Get Layers

« Select 2010_Orthimagery under
the 2010_Orthoimgery directory
« Click OK

» To check connection, right click
on ArcGIS service in ArcCatalog
and refresh

1 ArcCatalog - ArcEditer - GIS Servers\Add WMS Server

Fle Edt View Go Took Window PLTS Help
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= Scslar Refurences
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Name:  Add WMS Server

Add WMS Server

URL: J hitp:ffimagery. noonemap.comfancgis feerices [2010_Orthoimagery limageserv ﬂ

Examples:  Detp:few.rmyserver.com/arcgis/services mymap/MapServer [WiSServer?
hittp: e, mxcample, com/senvietoom, ssri.wms, Esrimap? Servoehameshames:
Werskon;

Dief gt visrsion
Server Layers

Supported SRS:

CR5:84, EPSGi4326, EPSG:3632,
EP5G:X2119, EPSG: 2264,
EF5G:3857, EP5G:32617,
EP5G:32618, EPSGI26917,

EFSGi26918

Capabilities: 3
Accounk {Optional)
User: |
Passwond: I

FMV%
ok | cemesl




To add the imagery and data to the Table of Contents in ArcMap,

. Click Add Data icon and navigate to ArcCatalog

. Select GIS Servers

. Select 2010 orthoimagery on imagery.nconemap.com

. Select 2010_orthoimagery

. If the Geographic Coordinate Systems Warning Dialog opens, read it, select

GCS _North_American_1983 option, then close the dialog window

eographic Coordinate Systerms Warning

Ths Foldowang data sources use & geographic coordinate system that & diferent from

the one ussed by the data frame you are adding the data inte: Geographic Coordinate System Transformations Elﬁl
[oata Source | Geographic Coordinate System [ TTIT ;
ZL0_Crtheamageny GCS5_WGS_1954 E i
G5 _WGES_15%34 [ |
Carcel
Algramank; and scouracy problems may artse unbess there 5 & comect trandfoemation
between geographic coordinate systems, Ik
|6C5 _Morth_temerican_i583 =
Yo can i this buthon bo specify or modify the arecf exrmation:s = = =
trareformationds) used by Ehis dats frams: I [
Lsireg:
The: Transformations dislog can akso be accessed from the Data Frame Propesties
dislog's Coondnate Systems tah after you hive added the data, | <tbore = Hewr...
[ Dont wam me again in ths session Methad:
[ Don't v me sguin sver

Q‘hryosd!h(d excel_to_shape.xds
12. Add Bing Maps [K)ph G3 Yee oo Fywat Jook Quta Widow e

- - . } 4 s’v (7 PN o I
To add the Bing Maps services into your current ArcMap 0 ﬁ;u d_qlg_,_ LA

= lon

map document, click File > Add Data > Add Basemap ] A T
and double-click the service you want to add. The service =1 T i ©
. . . — 8 pacte
will be added to your map inside a basemap layer to \:*:\,n P21 ASSOl .
provide you with the best performance. Bing Maps Bl ool e
services are free for ArcGIS Desktop users. ] o ASSp;  Cekece
2] i 1350 Cew Coptete
8] 19.20277 -155.01 < [Fm—_—ro"
9 19.7032) ASSH ol Wk,
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13. Bring in Excel Spreadsheet 12l 70 e

e Examine fields for Lat/Long fields
e Import coordinate system
e Display XY Data

. +
Add Excel worksheet from Add icon " to convert to
shapefile or geodatabase feature class

Mo 5 oed for genera alay of nurbers. Cumency and Accountnrg
Whee ke Seralrg b Farety e

T




e Open Spread sheet in Excel
Examine data for longitude and latitude fields

e Add Lat/Long columns (if necessary) — Be sure to use a negative sign in
Longitude column
Format Cells as Number with as many decimal places as needed

e Save file and close it

*®_RailProject.mxd - ArcMap - ArcEditor,

e To convert the file, launch ArcMap
e Select Add Data icon and navigate to

File Edit Wiew Bookmarks Insert Selection Tools ‘window

DS E & B © + |[t44

| work folder
Editor ~ - . .
- ) e Select Crossing excel data file, add
= & Layers e Right Click Excel$ click Display XY
= a Ci\Documents and SettingsiccoleliMy Documents}iGIs
= L Raillinework ? ! D_ata i
= 4 Rairoads_arcs e Display XY Data Dialogue Box opens
= @ Ci\Documents and Settings!ccolel My DocumentsiDat:
= counties
(]
= @ Ci\Documents and Settingsccolel iy Documents}EIs | | || R *
CECT— x
* D ZUID_Orthc (e »“\IuHumﬂurﬂxwd'ﬂ’vumudmmnbﬂddmIolhull_l
Joins and Relates 3 M 2 e '
¥ Remove Chooae atahie iom e mep o broves o anothe) Fabk:
. — S : Shest 1§ : ﬂ
pecFy the heldr for the & and ' coordinales:
@ Geocode Addresses. .. / = Pkt ||c.49 ;l
% Display Rooke Events/ A= [t =l
£ Display XY Data ... Coorcinshe Syskem of Input Coordinstes
5 Properties... D zeiict
epEiE Urlcr::uunTCoudnHBSy:lam =
e The file should be in the dialog box | (5;6
e Specify the fields for x, y coordinates e e e sy
X field should be longitude, and Y field should e N
be latitude s [
e To change the coordinate system from Unknown, e |
click Edit
e When the Spatial Reference Properties dialog y
box opens, click select _ ..,..ﬁ.,w..m
e Browse for the Geographic Coordinate System, B i o
select World folder, then browse for WGS 1984 —= mmml.mf_.mm
projection from the list and click Add. T
& !-:ulh<wmmu|-hilol

# || e |
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TIPS — Check the layer properties of data in your .mxd. Click the Source tab and look at
the Projected Coordinate System and the Geographic Coordinate System. This will
provide you with the coordinate system information you need to use.

e You will receive message that Table Does SRRz =10l x
Not Have Object-1D Field message. e B S s e ik e
- - DSES|« mmx| «|$[FF = @@
e Click OK —this lets you know youneed to 10 & i ii@em & - h oM as’ 05| o
export the file to create a Shapefile. T . T
e The temporary file should be visible asa 425 &y e
layer in ArcMap. .t .
s
. $
»
L] - . _
Dizplay | Sowce | Selchon AR T Jrll
| reang e K Gl | O r A v [da = = v ru 2
<155.02 19701 Deximal Dagresas =5
. - =gl
Create the Flngl Shapefile _ mm_—. .
¢ Right click the event layer and navigate down the LT TRET SRR - [T 1-FR
] - U KN ] L ¥\ a
pop-up menu to Data > Export Data e e L L L LALALL
e In the Export Data dialog, this layer’s source data and | = Gz
- - L ]
browse to the directory where you want to store this S
layer. = ;
e Click Ok, and Add exported data to map as a layer SR . :
Luy Sk lavan "
Selaxiion L} -
Lu_l"m [T L ] .E
D1 R 5 o o, Jft s ruld
avathicleme L e gy S-S ST e r
EE— .
—— T
14. Editing
=Er
e METHODS = 3 Temp
3 mTEROP
BE
CREATE SHAPEFILE = B corr ik
¢ Right on file location in ArcCatalog S X Dekte
e Slide to New %Rd Rename  F2
. . al o Refresh older
e Click Shapefile S 1 3 o oot
e Name new shapefile and select geometry T ] propern, | B Porsoal cendatabese
e Select or import coordinate system £ win3zep 3 Spatil Dakabase Connection...
1 & wmnows 17 ArcGIS Server Connection...
[ ] C||Ck OK £ C\Data \"‘\J
£ C\Documents and Settings <4 Layer...
ifl C:\Documents and SettingsiccoledDed g%':'g Group Laver
< Shapefile...
Toolbox
dEASE Table

Page:9 of 14 | W

JeeNe [0

Address Locator, .,

Composite Address Locatar. ..




Create New Shapefile

M ame: |TE5T |

Feature Type: | Foaint A |

Spatial Feference

D ezcription:

Frojected Coordinate System:
Marne: MAD_1983_StatePlane_Morth_Carolinag_FIPS_320

Geographic Coordinate Spstem:
Mame: GC5_Morth_american_1383

£ ¥
[] 5how Details

[] Coordinates will contain M values. Used to store route data.
[] Coordinates will contain £ walues. Used ta stare 30 data.

(1]8 ] l Cancel

CREATE NEW POINT Editor Tool
Turn Editor ON click Editor icon or . a .\ \ e
: : : : BES LB x| 0 b e V] EG
right click t_he layer, sll_dfa to Edit R e
Features, click Start editing | > M| o Lo L ]
Click Editor drop down menu and ERGHcren S
make sure Start Editing is selected g;fjv =
If error menu pops up, read the S ERT S oy
message and check your data. Perform =@ ow X Renow
- - - E Open Attribute Table
necessary edits, transformation B s ciraits X
Click the POINT tool on the Create @ zoomTo Layer
Features window ——
. . . . IsIble Scale Range 13

Place a point in a new location in the Use Symbol Lovels
d iSp I ay Selection 3
Click the Attributes button on the LabelPctres .

. Edit Features >| = Start Editing |
Editor toolbar
CIICk inside the ID bOX and add a ‘ag Convert Features to Graphics... Organize Feature Templates. ..
number ;otnvert Symbolagy to Representation... ’ e k
PreSS Enter <+ Save fis Laver File...
Close Attributes window (R

[ Properties...
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DIGITIZING LINES and SNAPPING I:'
¢ Navigate to neighborhood without digital roads se [napping ~
e Add the SNAPPING toolbar to ArcMap. Click

the Editor, slide to Snapping, click Snapping Editor )l b a2 st L1 st IS M
Toolbar 7 Start Editing

e Confirm Snapping toolbar has END, Vertex, and
Edge types active

e Click the Snapping menu and click options. Set
snap tolerance to at least 10 pixels

e In the Create Features window, click Wake
Roads line template and the Line tool

¢ Rest pointer over existing road line but do not
click. 4

e Click once.
Using the aerial as a guide, digitize the new line
by clicking the map each place you want to add a v
vertex II Snapping » I\ Snapping Toolbar

e Press F2 key which finishes the sketch More Ediing Tools ~ » ' Opbions::;
Add Attributes for new line feature Editing Windows ~ »

Options...

TO RESHAPE A LINE OR POLYGON FEATURE

e To edit lines and vertices, turn on Snapping — Select Edit Vertices tool icon and
add, delete and move vertices as needed.

e Save Edits

e Stop Editing

e Turn off Editor toolbar

15. Adding a Field to an Existing Layer

Open ArcCatalog and navigate to the layer or table you want to modify
Click the Contents tab in the ArcCatalog window

Click the layer you are adding the field to in the Catalog tree
Right-click the feature class in the Contents list and click properties

11



.3 ArcCatalog - ArcEditor - C:\Documents and) Settings\ccolelMy Documents\GIS WorkRail Project\GISR

File Edit Miew Go Tools ‘Window PLTS Help
& B3 ® fo=
Location: |C: SDocuments and SettingshecolebMy DocumentstG1S Work R ail ProjectiGISRail gdbj

Styleshest: | J

L

Contents l Preview] Metadatal

-1 Rail Project A
+-[1 RR. Mame:  Railroads_arcs
+-[_7 Workspace Type: File Geodatabase Feature Class
=9 a1sRail.adb

- @ RailLinewark
Main_arcs
Main_arcs_CreateRoutes
Main_arcs_CreateRoutes_Calib
Main_arcs_CreateRoutes_Calib
1 RailLinework_Topology
.

& RaiProject.mxd Copy CtrC Rairoads_arcs|
+ E RR_format.jpg
+-(1 sov
+-(_] standards
+-(Z7] Uwharrie
& ADDxY xlsx
+ ADDKY xls Create Layet...
+ Cross.xls

E. t
p: Expor 3

Jisplays the properties of the selected item

L = e O e e T e =

Load 3

i34l Properties...
P A . — =)

Click the Fields tab. The columns in the feature

class’s attribute table are listed. Check the field — 52i* | Somtoum ) o L T

i

name, data, and data type for both the table and ki Noae T
the geographic layer T Seomeiy

Scroll to the bottom of the list of column i Lo e
names. Click in the 1% empty row under Field e o

Name of the last attribute and enter your new o M

field i

Click under the Data Type to the right of the I !
new column’s name, click the drop down that Chck ey hkd 00 = propesis

appears, and click the appropriate data type Sl -

Click OK

[ho]

To add & new freld, bype the name inko an empty row in the Field Name column, ok in
the Daka Type: column to choose the data type, then edi: the: Field Properties.

oK I Cancel
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16. How to Join a Table to a Geographic Layer

There are two requirements to join a table to a geographic
layer —the field must be the same data type and they both ... oy sasons s e S i o S sy
must have a field with the same values. fi et Symbotea’t jayu e fosh ok (i S ceta:
e Right click on the layer you want to add the table " ®veunenttopntotisiver
to I)o-n attributes from a table ﬂ
Slide to Joins and Relates, then click on Joins 1. Choose the fiekd in this ayer that the join wil be based on:
e Make sure you select “Join attributes from a { E
table” iIl the ﬁrst bOX 2. Choose the table to join to this layer, or load the table from disk:
. oy |
e For number 1, choose the field from the I = =
. .. . [V Show the attribute tables of layers in this kst
geographic layer the join will be based on R SR
e e . 5 t nthet to base t in on:
e For number 2, choose the table you are joining to r - e
the geography o
e For number 3, choose the field from the table to 5 ¥ on'al rocaris
join to the geographic layer Uremateed rcerds o contain il vakoes for 8kl b
e For this join you will want to Keep All Records, Forsodsd ot the Laniee (uls fica e pvcate:
so click that button € Keep only matching records
IF a record in the target table doesn't have a makch in the join
table, that record is removed from the resuking target table,
B[ 1 |
— B 1 About Joining Data Cancel
0D 2 wmp = | [[conea ]
F| 3 BN

Jain table Target tahle Targettahle

Steps:
1. In the table of contents, right-click the layer or table you want to join, point to
Joins and Relates, then click Join.
You can also click the Table Options button :=lon an open table window to access the
Join Data dialog box.

¥ Tip:
If you do not want your fields to be prefixed with the table name after a join, open the
attribute table, click the Table Options menu, then uncheck Show Field Aliases.

2. Click the What do you want to join to this layer? arrow and click Join
attributes from a table.

3. Click the field on which the join will be based.

4. Choose the table to join to the layer or table. If it is not currently part of the map,

click the browse button EXto search for it on disk.

Click the field in that table on which the join will be based.

Choose whether to keep all records or only matching records.

7. Click OK.

oo
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¥ Tip:

If you want to permanently save joined data with your geographic features, export the
data to a new feature class, right-click the layer in the table of contents, point to Data,
then click Export data.

¥ Tip:

When editing joined data, you cannot directly edit the joined columns. To edit the joined
data, you must first add the joined tables or layers to ArcMap. You can then perform edits
on this data separately. These changes are reflected in the joined columns.

17. Georeferencing
The link below explains georeferencing:
http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.htmI#//009t000000mn000000

The images below show the Georeferencing toolbar and functions.

Button Name Function

(- Rotate Rotates the source layer

] Shift Shifts the source layer

e Scale Rescales the source layer

¥ Add Control Allows you to select control points from a layer and add them to
Points the map

=l View Link Table  Shows links and errors in tabular form

Identify the raster dataset to  Add control
georeference. points (links).

Georeferencing
Geareferencing = | Layer: | 1930s_aiphotos_78.sid (v | @)~ ¢t [E-=View the link table.
Save the e——————t— |pdate Georeferencing (=) Rotate | Rotate or shift the
transformation with ; ’ raster dataset
the raster dataset. [ Rectify.. Shift the raster By shift before adding links.
) . dataset to the b NS
Create a new, R o By ™ current display area. L
transformed !
Flip or Rakat [ — -
raster dataset. St Zh| Rotate Right Correct for common
_ ) Transfarmation » AT Rotate Left " scanning distortions.
Adjust the display - _
3s you add links. '_ Auto Adiust /& Flip Horizonkal
Update Display ﬂ Flip Wertical
Delete Control Poink
RIELE oniral Paints 1st Order Polynomial {AFfine)
Reset Transformation .
2nd Order Pakyniomial —t—u Sat the transformation.

3rd Order Palynamial
Adjust

Spline

14


http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#//009t000000mn000000

e Click Customize tab, slide to Toolbars, and click beside Georeferencing.

@ - 7 E

Georeferencing = | Lawver: |'W'ake.$il:| A

e Add image to georeference (fit to map)

o Locate at least 4 points that both map and image have in common (similar roads
or objects)

e Add Control Points by clicking control point on image then toggling to map and

clicking on same point.

Repeat for all control points

Click Georeferencing tool and select Update Display

Check Link Table for Residual Root Mean Square

Replace/correct Control Points to reduce RMS

18. Creating a Map Book Using Data Driven Pages

Open the Search window
Type Map Book for search

da = {E‘ _ H |ana|5earch w

ALL Maps Diata Tools
|Map Book] Q

e Select Grid Index Features

The Output feature class is the object being mapped — this can be dragged and
dropped from the Table of Contents

“\ Grid Index Features |ZHE|['5_?| ° You can accept the
4 Output Feature Class ~ defaults or make
— s =] modifications to the
r : = Polygon Width & Height
+| and Number of Rows
x| options
1 . .
3 e Click OK to create grid

[] Use Page Unit and Scale [optional]
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