3

V.

For the best experience, open this PDF portfolio in
Acrobat 9 or Adobe Reader 9, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader
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GEODATABASE DESIGN

EMBRACE THE GEODATABASE!

TYPES

Personnel

= Single User editing
* 2 GB size limit

| File
= Single User editing
=1 TB (1024 GB) per Table

ArcSDE - Server based

= Multi-edit; supports versioning
* NO size limit

USFWS - NCTC
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WHY USE A GEODATABASE?

All geographic data can be stored
& managed in one database.

Has integrity!
 Standardized spatial reference
» Topology and relationships
* Domains, subtypes and validation rules

Integration with ArcPad
* Check out and Check in process
» Data entry more efficient in the field

ELEMENTS OF A GEODATABASE

-1-L8 Eiolo
I [%] mammal_grid |

=2, marmmal_grid_to_trap_data

=& Boundar
=1 nkc boundar |

Relationship E== Tl Fydroiay

- &8 Infrastructure
| [ nbc_deer_stands I
h = Resource_Management
TOpOIOgy E:_.-'_'d_j Hahitat_Cigitizing
nkc_boundary_1_Dissoke
ntc_habitat
nkc_habitat_topology

q = Transportation

|22l ntc_deer_stand_trails

Feature Dataset =
Feature Class []

[=2] ntc_hunter_parking
Raster data ms i
: L vegetation
B8 vwshd_cir_dog_1996
Ta.ble D 122] Measurements

122] My Template

B = ] ntc_ortho_2003
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FEATURE DATASET

The “folder” to organize related data
« Thematic
« Geographical

Where you define the:
« Spatial reference
« Topological Rules

- @ Resource_Management
] Hahitat_Digitizing
nkc_boundary_1_Dissolve
nkc_hahitat
nkc_habitat_topology

FEATURE CLASS

Stores geographic features

Points Lines
-]
e

-] Type
@ Type of featuies stored in this feature class:

Palygon Features

Line Features
Paint Features
Multipoint Features
MultiPatch Features
Dimension Features
Annotation Features

Polygons Annotation
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MANAGING IMAGERY

Raster Data as an attribute

Raster Dataset - A single mosaicked image

Raster Catalog - A collection of images stored in

the GDB or linked to an outside source

Raster Mosaic - catalog/dataset hybrid. Uses

functions to dynamically process images

RELATIONSHIP CLASS

OBJECTID * Shape * | Idg Trap ID*
| | 19 Point WM
| | 14 Point 02
| | 13 Point 03
| | 25 Point 04
| | 29 Point 05
| | 23 Point G068
| | 3 Point ey
| | 21 Point 03
| | 7 Point 09

17 Point 10410

Ed Attributes of trap_data

OBJECTID ff Trap_i0 -

By

=] mammal_grid

+ Boundary

+- 5] Hydralogy

+ @ Infrastructure

+] @ Resource_Managernent

+-&j Transportation

+ @ Yegetation
@ wshd_cir_dog_1996
Measurements
MyTemplate

+ phe_ortho 2003

2, mammal_arid ko trap dat.

2| trap_data

“a frap_data_to_measurements

Species | Sex ‘ Age | Animal_ID ' | Comments

/272009 5:39:37 PM | Capturs - Dead |Mor
jorning | <Nuil= <Ml | <Dl
jorning | Desr Mouss Mals  |Woung |G0Z28m

P29/2009 5:40:35 PM | Capture - Dean

outhern Red-backed Vole  Male Adutt  |G0127m
White-footed Mouse Unknonwn Adult | G0128m
Morthern Shiort-tailen Shrewe Male Acut  GO129a
=2 Female Young |GO227m
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RELATIONSHIPS - Change Everything!

Sample_ID | Species 1 | % Cover | Species 2 | % Cover | Species 3 | % Cover
1 PUTR 10 ARTR 40 BAGR 50
2 ARTR 15 BRTE 80 BAGR 5
3 PUTR 20 ARTR 60 BRTE 20
| v
Shape | Sample_ID Sample_ID | Species | % Cover
Point 1 1 PUTR 10
Point 2 1 ARTR 40
Point 3 1 BAGR 50
2 ARTR 15
2 BRTE 80
2 BAGR 5
TOPOLOGY

A set of rules that determine how points, lines
and polygons share geometry.
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Database Propert

General Domains }

DOMAINS & SUBTYPES

Tiimble GPS Analyst |

Mizgd Surface

| omanMeme | Description ~
_|sPs pevics GPS Devices
| material Material
_|Parking_Lot Parking Lot Mame
_|Rosd_rames Road Names
Structures Structures
| TechList
| rail_names Trail Mame
1 v
Domain Properties:
Field Type Text A~
Domain Type Coded Values
Split policy Default Value
terge policy Default Value
v
Coded Values:
Code Description 2
[ #sphat Asphalt
| cement Cement
|omnt Dit
|srave Gravel
srass Grass
IMixed Surtace L4

Assign values/ text/

rules to fields

Create Dropdown Lists

GPS_Device | Suiface

| Trans_type |

Foad

Contents | Indsx

® r
Back Fonward Home: Font Frint Online Help

SEEK THE TRUTH!

ArcGIS Desktop Help

| Favaiites  Search ]

Enter your search, then click Ask

|aeometiic retwork.
Powsred by Ansneionsd

History Options

g ash|

Metwark
Metweark
Metwork
Metwvork
Tutotials
Tutarials
NMetwark
Geo

10 topics found

hat iz 2 geometric network?
Tracing on geometric networks
Opening a geometric netwaork
Managing a geometric network
Building & geometric network
Creating & geometric network
About cresting geometric netwarks.
Svnchronizing geometric networks

Geo

Replicating geometric networks

Metwork

More.

Symbolizing ceometric network features ]

Use ArcGIS Help

USFWS - NCTC
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GIS Project Design |I: Data

U.S. Fish and Wildlife Service
National Conservation Training Center
Shepherdstown, West Virginia

I U.S. FISH & WILDLIFE INSTRUCTORS I

Eric Kelchlin (R9) Sean Fields (R6)
Geospatial Course Leader Biologist/GIS Specialist
NCTC, WV Benton Lake NWR, MT
Dan Craver (R1) Rick Schauffler (R5)
Geographer Biologist/GIS Specialist
Regional Office, OR Great Bay NWR, NH

Gabriel DeAlessio (R3)
Biologist/GIS Specialist
Regional Office, MN
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COURSE OBJECTIVES

Design &
implement GIS

projects using a
planning
framework

Define &
transform the
spatial
reference of
your GIS data
sets

Know where to
acquire spatial
data

COURSE OBJECTIVES

Embrace the Geodatabase!

Clean-up
legacy data
& stream-line
new GIS
projects

Use Related
Tables;

eliminate
“flat mega-
tables™

Use Topology | Use Mosaic
to create Datasets to

features with manage
integrity imagery
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COURSE OBJECTIVES

Use Model
Builder to
perform spatial
analysis &
document the
steps for future
use

Conduct a
Suitability
Analysis with
raster data

Develop & use a

Terrain Dataset
from LIDAR

COURSE OBJECTIVES

And most importantly....

Have time to work on your GIS project!

USFWS - NCTC
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AGENDA

Monday

e GIS Planning & Geodatabase Design
= Spatial Reference
= Data Acquisition

Tuesday

* Metadata
= Working with Tables

) « LIDAR & Terrain Datasets

Wednesday

= Creating Data with Topology
* Model Builder

AGENDA

- Thursday

 : = Suitability Analysis
) = Project Consultations

Friday

= Project Presentations

3 Open Labs (optional)

|« 7-8 AM
- 7-9+ PM

USFWS - NCTC
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COURSE MATERIALS

Campus Map
Feeding Times
Agenda

Exercises
Presentations (NO)

= e DATA (D)

12 cspr1ot
= [ csprz00
1 Appendix

& () Documen ks

15 MCTC

ARCGIS 10

ARCPAD 10 -

MS ACCESS ‘“
OUR TRAINING APPROACH

New....Do....Review

Hands-on Real World Applications

USFWS - NCTC
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TRAINING CHALLANGES

Wide range of skill levels
Encourage you to help others

Extra time? Please explore hardware/software
functionality on your own

Instructors always learn in every class

INTRODUCTIONS

Name...location...position

What’s your project about?

USFWS - NCTC
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National ans;éiyatibn Training

town, WestVitginia

What is LIiDAR

Light Detection And Ranging

Optical remote sensing technology

Distance measurements (range) calculated using time
Terrestrial or Airborne

Commercial LIDAR operates at 1.064 um (near IR)

Experimental Advanced Airborne
Research Lidar (EAARL) "green” -
LIDAR .532 um (visible green)

ceeee

USFWS - NCTC 1
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LiDAR Data

Point cloud of discrete points over an area
X, Y, Z, signal strength (intensity), return type

Time the pul:ﬁé,\% GPS Satellite i &J
15t return (DSM) O/ e

® Highest hit g

® Top of canopy 'l Ejﬁ‘ PS Base Station

e Top Of bu||d|ngs Source: ESRI

1. First Return
2. Second Return
3. Third Return
4, Fourth Return

Source: ESRI

Last return (DEM)
® DTM/Bare Earth

LiDAR Intensity

NIR Information Band ~ Aerial Imagery
Intensity depends on target material, roughness

Use first returns: ground, vegetation, surfaces (roads,
buildings)

Source: ESRI

USFWS - NCTC 2
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i =1
‘ ‘ -
. LiDAR Data
.
i I
( Ty’ ! ) File Edit Format View Help
VX, YL, 2,1 ~
© Large |5,591999.950,4651414. 330,1275.430,157 E |
® Tiles 2,591099.460,4651414. 510,1275. 420,164 -
2,591999. 860,4651418.670,1275. 280,168
2,501000. 330,4651417.620,1275.410,164
2,591998. BOO,4651416. 530,1275.420,160
2,501008.430,4651416.960,1275.420,164
2,501008. 960,4651418.050,1275.410,173
2,591999, 510,4651419,150,1275. 260,166
LAS (AS P RS) 2.591099. 920,4651423. 330,1275. 030,176
2,5010900. 390,4651422.250,1275.140,161
® Small. effici 1,591998, B80,4651421,250,1275. 340,202
2,591098. 330,4651420.160,1275.410,174
mall, efficient 2,591997.800,4651419.070,1275.420,176
2,501007. 260,4651418.000,1275.470,162
® Metadata embedded 21591997.180,4651419. 050,1275. 420,168
: 2,501097.710,4651420.160,1275.410,175
® Include more point data 2,591998.250,4651421.210,1275. 340,172
2,591998. 790,4651422. 300,1275.140,170
® Industry standard
| Item | Format | Size | Required |
| X | long | 4 bytes *
Ly | long | 4 bytes
[A— |fong | dbytes |
Choose LAS [ Intensity [unsigned short [2bytes |
| Return Number | 3 bits (bits 0, 1, 2) [3bits |+
. | Number of Returns (given pulse) | 3 bits (bits 3, 4, 5) 3 bits =
Wh en aval |ab I @ [ Scan Direction Flag | 1 bit (bit 6) | 1 bit
['Edge of Flight Line 1 bit (bit 7) | 1bit
|_Classification | unsigned char | 1 byte
| Scan Angle Rank (-90 to +90) — Left side | char . | 1byte | *
| UserData | unsigned char [ Llbyte |
| Point Source 1D | unsigned short | 2 bytes

LIDAR Datasets are Massive!

ArcGIS/Geodatabase

Workflow:

1. Data properties / statistics

2. Tiles and point clusters
* Multipoint feature class
Subset clipping / AOI

Terrains Datasets

e Pyramids (dynamic TIN)
e Breaklines
e Visualize

Rasters and derivatives

Managihg LIDAR Data

=HY | LidarTerrain.gdb
= 2P TerrainData

Source: ESRI

Source: Saic.com

USFWS - NCTC
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Project report T TER
LAS file header = - 78 By~

Metadata

3D Analyst Toolbox
® Point file information tool
® Summarize LIDAR data before loading

® Zmin, zmax, point spacing — useful for defining tile
system

® Filter point cloud returns (usually done by vendor)

Sources:

¢ Calibration and orientation
errors of system
components (e.g., GPS,
inertial navigation)

® Poor data-processing
workflows and
classification techniques

* Presence of clouds,
moisture, dust, and birds

® Gaps in the data created
by vertical obstructions
(e.g., mountain ridges,
trees) that interrupt the
sensor's line of sight

® Multipath errors (ESRI)

1 [ cpenvater [T shallow water upland shrub o %0 100 Meters.
N S T — |

| sadge meadaw | uptand grass m last raturns

USFWS - NCTC 4
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Terrain Datasets

A terrain dataset in the geodatabase references the original feature
classes. It doesn't actually store a surface (e.g., raster or TIN).
Rather, it organizes vector data for fast retrieval and derives a multi-
resolution TIN (Triangulated Irregular Network) surface on the fly.

5 File_zeodatabase.gdb
Eﬁ Feature_Dataset

: Breaklines
Clipping_Palygon
Erase_Palygon
~[=2] Mass_Points
: Replace_Polygon
.8 Terrain_Dataset —>

Not just for LIDAR data! Use with any source of XYZ points:
survey data, points derived from existing surfaces, etc...

Pyramids

Used to quickly retrieve only the data necessary to construct a surface of the
required level of detail (ESRI)

Type of point thinning — reduces number of measurements required to represent a
surface

Extract TINs and rasters based on AOI and level of detail required

Z-Tolerance: each level has
vertical accuracy approximation
of full resolution (use for DEMSs)

Window-size: each level
partitions data into equal areas
(use for first returns)






CSP7200 - Lidar and Terrain Datasets December 12-16, 2011

Derivatives (information products)

Buy from the contractor or develop yourself using
3D Analyst* and Spatial Analyst Extensions

TIN triangulated mass points, starting point for rasters and contours

Rasters

DEM — XYZ uniform grid, implies bare-earth void of manmade
features

DTM - incorporates breaklines, technically superior than DEM
DSM — tops of surface features: canopy, buildings, etc...

Contours from DEM for smoothing, TIN for accuracy

Shaded relief viewshed analysis and hillshades for visualization
Slope and Aspect use in habitat modeling

Intensity image NIR Information Band ~ Aerial Imagery

LiDAR DEM Processing

Hydro-flattening: introduces breaklines, bridges
removed, approximates photogrametrically produced
“Topographic” DEM

Hydro-enforcement: ensures flow of water, removes
road over culvert, “Hydrologic” DEM

: : i 3.
Lidar only - Hydrn-ﬂannd - Culvert cut open through the
Source: ASPRS Lidar Source: ASPRS highway

USFWS - NCTC 6
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Point density

® Influenced by ground cover

Raster resolution

® Cell size depends on point spacing - %
® And project requirements ol

" Source: NASA.gov

® Cell size = 4x avg. point spacing .. = = ¢

Contour spacing

® Depends on vertical accuracy
® National Map Accuracy Standards

® Minimum contour interval => 2X accuracy at 90%
C0nfldence |nterval https://www.e-education.psu.edu/lidar/book/export/html/1920

LIDAR

® ASPRS Webinars

® DEM Users Manual

® Regional Surveyors
Terrain Datasets

® ArcGIS Online Help

® ESRI Virtual Campus
Free data

® USGS CLICK

® State consortiums
Free software

® Fusion

® MARS/Lizardtech

M| THE
YU IMAGING & GEOSPATIAL

dSPrs <@w INFORMATION SOCIETY

(11 Tube)

LiDAR
DUMMIES

ArcGIS 10.1

Features
==
Sharing

Access to Spatial Information

http://www.youtube.com/user/esritv#p/search/0/z0o0HB83vaS8

http://www.youtube.com/user/ASPRS#p/u/2/hxiRkTtBOp8
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Where to get LiDAR?

USGS - Center for LIDAR Information
Coordination and Knowledge (CLICK)

4

| CLICK LiDAR Availability 12/3/2011
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MODEL BUILDER

A SMARTER WAY TO PROCESS DATA

OBJECTIVES

Use ModelBuilder to create a model to perform
processes

Create/Add a toolbox
Create tools from models
Document models

Share Models with others

USFWS - NCTC
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MODEL BASICS - Geoprocessing

Process: any tool (system or custom) and its
associated parameters

Parameters: input and/or output variables

Geoprocess: a spatial tool and it’s parameters
used to manipulate data in a GIS workspace

WHAT IS MODEL BUILDER?

Graphic design tool developed by ESRI for authoring and
automating geoprocessing work flows.

« Single process
» Multiple process strung together

Models can be used to
* Organize tools into an automated sequence or
process
« Chain together tools, using the output of one tool as
the input to another tool

« Build repeatable workflows eo®
» Document your methodology =
» Export your script

USFWS - NCTC
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WHY BUILD MODELS?

Automate geoprocessing workflow
* Analysis
» Data management
» Data conversion, etc
* Re-run same model with different parameters or inputs

Record & document methodology
* How to create specific geodatabase schema

* Process steps metadata record
« Graphical documentation of your work

Share geoprocessing knowledge
 Easily communicates what is being done

* Provides standardize process

Create custom tools
« Aggregate common operations into one tool

USFWS - NCTC

I WHY BUILD MODELS?

Minor Changes = No Big Deal!

-
:?_ / = -
t T o Mz Pk 3 I e e e = =
s & Eeoae e = | ®=e=
_ . — -vi!%:\ | @
® = SS53 _o== ||
= o teme S=em |
= - =g —a =R : e \
j@é}‘: Se=e emes —e=
. S A S == -
Seo=e | ®*E6S e=e =
Heo=e® | e = ® =
i e o= =
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2§ ArcToalbox

- &80 30 Analyst Taals
- & Analysis Taols

- Cartography Taols
- & Conversion Taals
- & Coverage Toals

~

ARCTOOLBOX

ArcToolbox 5]

ArcToolbox window - tree view interface

* Toolboxes - a collection of toolsets
and tools

=1 & Data Management Tools q‘-—f

+ @ Data Comparison

+ 5 Database

# 5 Disconnected Editing

+ 5 Distrinuted Geodatabase

+ &5 Domains

= &5 Feature Class
f’ Append Annotation Feature
# Calculate Default Cluster To
# Caleulate Default Spatial G

#* Create Fishnet
#* Create Random Points
# Integrate
f’ Update Annotation Features
+ {5 Features
+ 5 Fields
+ 5 File Geodatabase
+ 5 General
+ &5 Generalization

+ 5 Indexes

+ &5 Joins
w0, B 1 meare and Tahla s
< >

Favortes | Index | Seach | Resuls

v

* Toolsets - a collection of tools

Tools - perform a specific
geoprocessing task

Tools must be contained in a toolbox

Cannot edit ESRI toolboxes, must create
new toolboxes to add models

MODELS ARE TOOLS

Models are stored as tools in toolboxes

» Toolboxes may be stored in a folder as a .tbx file or
in a geodatabase

 Toolboxes may be easily shared by distributing the
.tbx or geodatabase

« All tools in Toolbox may be used in model building

@NCTC_Tools.thx ),5
el
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MODEL BUILDER INTERFACE

w® Model
Model Edit  Insert View windows Help

@& BB x 2~ & EE 0N

e

|
LR Toolbar

Save

Add Data

Cut-Copy-Paste-Delete|

Print
Undo-Redo
Auto Layout

ModelBuilder Canvas

‘ N4

Zoom

Full Extent

validate
Connect

Run

‘ -~

x (% [ o

Cut
Copy
Paste

Delete

Shortcut Menu

v

>

Select All

&

Add Data or Tool...

Create Variable...

Create Label

Mode| Cnly Tools 3
Iterators 3
Diagram Properties. ..
Display properties. ..

[ Model Properties...

MODEL BUILDER INTERFACE

— Tow
Model Edit View Window Help
| 8| s[nm| | =0 Quies k(s

[ Process |

Tool

Model
elements

<

<] | [>

USFWS - NCTC
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CREATE A NEW MODEL - ArcToolBox

Create a new toolbox
 Right click on ArcToolbox
» Select “Add Toolbox™
« Click the “New Toolbox” buttori®/
on the Add Toolbox dialog

Create new model under the toolbox
 Right click on a toolbox/your toolbox
» Select New>Model

Bring in model elements
e Spatial data layers
» Geoprocessing tools

..........

CREATE A NEW MODEL - ArcCatalog

Create new toolbox folder

 Right click folder you want to create
a new toolbox folder

» Select “New” > “Folder”

Create new toolbox =
 Right click your own toolbox folder |
» Select “New” > “New Toolbox”

Liiiiiiiii

Create new model
 Right click your toolbox
» Select New > Model

if

Bring in model elements . o
 Spatial data layers :
» Geoprocessing tools

USFWS - NCTC 6
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CREATE A NEW MODEL - ArcMap

ModelBuilder icon

* Click on the ModelBuilder button in the Standard
toolbar

* Must save the model in an existing toolbox
(except read-only toolbox).

EDITING A MODEL

Right click on model o o s s )
Select “Edit...” . | ]
 This opens the ModelBuilder . ' ) B

window
e Places in edit mode

10000OBOOOO00 T
YIELES

Double clicking on the model or
selecting “Open...” from the context
menu does not place the model in
edit mode. It opens the model as a
tool.

5 Properties...

Favortes [Indes | Search

USFWS - NCTC 7
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CREATING THE PROCESS

Drag input datasets to ModelBuilder screen from
ArcCatalog, ArcMap, or ArcGlobe (or use Add Data tool)

Drag tools to screen from ArcToolbox or ArcCatalog

Variables can be added using the context menu

Connect inputs (variables) and tools with arrows

Set up process options and settings

Run model

Not ready to run

Ready to run

Already run

During Processing

MODEL STATES
.___B:‘..,_ T
@
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MODEL PROPERTIES

Model Properties can be
set for Model and
ArcMap interaction

Add to Display
Intermediate
Model Parameter
 Properties

#* Exercisef
Model Edit View Window Help

| 8 &[w(@| &| (@[] @fo|a/= ko)

FERX

‘WiHabitat
@

Open...
Model Parameter
Managed

v Add To Display

Create Label
Viw Messages...

Hu

BaCopy

¥ Dekete
Rename. .
Switch ta picture symbol
Display properties...

P&Properties...

THREE WAYS TO RUN A MODEL

Run all processes regardless of
state (Run Entire Model)

Run the ready-to-run processes

Make Yariable »

Create Label

Refuge NWI O & oax v

View Messages. ..

Wm%
?
g

N

O Y

Model | EdR Insert View Windows Help §
P Run )

1 Run Entire Model \

' Valdate Entire Model

‘VModeI | Edit Insert View Windows Help ’;

& @
Run Entire Model g

¥ Vvalidate Entire Model ¢

Run a single process (Right click and
select RUN)

USFWS - NCTC
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MODEL DOCUMENTATION

Sumemary [Abstract)

EFE=E=E=cE &

BI O A L =

ikl Ratuge inio & sngle e, CHpS the wetiand leyer
boundary. and cokculstes matiand acr

]
Thies model eppends muliphs Natnal Wetlands hentory quod maps in o National 0|
watizna 08 refuge

Calculate NWR Wetland Acreage -|||

Tile Calculate NWR Wetland Acreage Syntax

#  Refuge_Boundary

e, Dvalog Explanation
Tiustrati o0 BJ'].IA'A'EEE,«’:ZEZ:EES
Tha Matonal VWidile Rafuge boundary testur cnss. =]
= R
. @ HeE®4 A
- = =& PR
® -
Creits :
Sean Fields, HAPET Office, Great Falils, MT =l
12s2011
=

SAVING MODELS FOR FUTURE USE

Add model output to display in ArcMap

Models are saved in custom toolbox within current MXD,
MXT, or MyToolboxes folder

Your custom toolbox is also saved in your ArcMap settings,

can be reused
Save model documentation
Save model to script

Python, JScript, VBScript

USFWS - NCTC
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ADVANCED TOPICS

Iterations
* Conditional Looping
* Feedback
* Lists/Series
Aol
Variables/Parameters

¢ |n-line variable substitution

Merge Branch
Scripting
Conditional Processing

Interactive Inputs

QUESTIONS

USFWS - NCTC
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GIS PLANNING

PLAN FOR THE PLANNING

I WHY PLAN? I

e+0-0

USFWS - NCTC 1
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PLAN FOR THE PLANNING

Clearly define what you want out of your GIS
project and GIS

How?

Conduct a needs assessment!

GIS PLANNING - Projects

Needs Statement
Objectives
Data Needs
Methods

Deliverables

USFWS - NCTC
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GIS PLANNING - Projects

|
|
|

il

Needs Statement

Objectives

Data

Methods

Deliverables

i

Needs Statement l

Objectives

Data

Methods

Deliverables

A E

Needs Statement l

Objectives

Data

Methods

Deliverables

Needs Sta(emen(]

Needs sta(ementl

Needs statement

Objectives

Deliverables

Objectives

Deliverables

Objectives

Deliverables

Needs statementl

Needs Statementl

Objectives ]

Objectives ]

Data ]

Data ]
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GIS DESIGN - The Whole Picture I

{ - Scope

e Software

e Data Model
e Hardware
e Procedures
= People
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PROJECT SCOPE

Single User - Biologist/GIS Specialist on a refuge

Multiple User - Many departments on a refuge
- Regional office

National Program - Across regions
- Require data standards
- Inv. & Monitoring Program

DATA MODEL

Shapefiles - Really?

Geodatabase - File or Enterprise?
- RLGIS

Build your own data model or combination
- Access + file geodatabase
- Cartopac

USFWS - NCTC
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SOFTWARE

Out of the box or customized?
- Cartopac vs. RLGIS Tools

Imagery processing software
Operating system and support issues

When to update ? - Plan for it!

HARDWARE - Not as $$$ Now
High-end workstation for imagery processing
High speed internet access
Backup system

Plotter, GPS units, etc....

USFWS - NCTC 5
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PROCEEDURES
GIS will change business procedures
Will the old way of doing things still exist?

How and when to transition from the old to the
new?

- Show what GIS can do
- Training

PEOPLE

Hire new or train existing staff?

Ongoing training is a requirement!

Contract certain tasks?

People will be the biggest cost component

USFWS - NCTC
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TAKE HOME MESSAGE

Plan for the planning O%QE@

Project scope defines your GIS design path
Determines what:
Data model to use
Software & Hardware to purchase
Procedures to use, and
People to train, hire or contract

USFWS - NCTC
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e
¥% Pondering Spatial Reference
or

\ Why Doesn’t My Data Line Up?
&4 4L R

i U.S. Fish and Wildlife Service

National Conservation Training Center
Shepherdstown, West Virginia

Spatial Reference

Coordinate Systems
Projections
Datums

Working with them in ArcMap

REVIEW

USFWS - NCTC 1
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Coordinate Systems
Geographic Coordinate System (GCS)

Best for curved/spherical surfaces - Earth

Distances measured
with angles

Latitude - Longitude

Coordinate Systems
Projected Coordinate Systems (PCS)

4 3D globe projected onto flat surface
4 Always based on GCS
4 Cartesian Coordinate System (X,Y,2)

S

USFWS - NCTC
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Map Projections

Many Available:
Albers Conic Wagner IX (Azimuthal)

Play with them sometime . . .

Map Projections

Use depends on purpose of map or
analysis. Each affects spatial properties
differently (shape, area, distance, and
direction)

Equal-area projections are best for
thematic maps

Required if you are going to measure
things (you can’t measure area lat & long
values!)

USFWS - NCTC 3
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Datums

The three primary Datums used in North America, NAD
27, NAD 83 and WGS 84

The Datum, roughly, is the difference between the Geoid
and the Spheroid, based on the point of origin

WGS 84 and NAD 83 are nearly identical. The functional
difference on the ground between 27 and 83 is usually

around 10 to 300 meters

Geoid Surface

Spheriod Inside

Visualized Datum

Spatial Reference

All spatial data sets have a coordinate
system. Most have a GCS and datum
associated with it. Some are projected

A data frame is not associated with any
spatial reference until you either add data
or set it in its properties

If not set, the data frame takes on the
spatial reference of the first data set

USFWS - NCTC 4
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Spatial Reference

In ArcMap
&
. Geographic Coordinate Systems Warning
4 If the ad d ed d ata The follawing data sources use a geographic coardinate system that is different from
- o A 55 G b e £ i 2 D i e
has a different GCS,
L Data Source Geographic Coordinate System
l.e., d atum , a d atum Monuments_Project_wgss4_1 GCS_Wha5_1984
transformation is

required (Warning)

alignment and accuracy problems may arise unless there is a correct transformation
between geographic coordinate systems,

Y . h au cfan use th\(s ;:uttodnbto sr?ecc\lfv orf modify the: M
Ou Can elt er Set transformation(sy used by this data frame:

The Transformations dialog can also be accessed from the Data Frame Properties

t h e tran SfO r m ati O n dialog's Coordinate Systems tab after vou have added the data.

in the warning e
dialog or data

frame properties

Defining Spatial Reference

If you have a layer without spatial reference
defined, you cannot simply define this file to
just any coordinate system you chose. You

need to figure out what the file is actually
stored in!

» Check the metadata
» Add it to a map with a known projection
» Look at the numbers

» Contact the source and ASK

USFWS - NCTC 5





CSP7200 - Spatial Reference December 12-16, 2011

Defining Spatial Reference

Once known, define the spatial reference
Define Projection Tool

Changes original by adding .prj file!

* Define Projection EEX
-
& INput Dataset or Feature Class
=& Projections and Transformations ‘
& Festurs & Conrdinate System

+ &5 Raster

graphic Transformation [

v

oK Cancel | Emvironmers... | Show Help x>

Reprojecting Data

With the spatial reference properly defined,
THEN you can change the spatial reference if
necessary (analysis)

Project Tool (really the “reproject” tool)
Creates a new file, doesn’t change original!

* Project El ‘El E‘
i

& Input Dataset or Feature Class

-1-% Projections and Transformations
&y Feature
£ Batch Project Input Coordinate System (optional)
#* Create Spatial Reference [
Wadrroiect

& Qutput Dataset o Feature Class

oK cancel | Environments... ‘ Show Help > |

USFWS - NCTC 6
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What you really need to know

4 Understand basically what spatial
reference means and includes

4 Ensure all layers have spatial reference
defined

4 Be sure the correct spatial reference is
defined

4 Ensure all layers have same spatial
reference when performing spatial analysis

Online Resources

Projection Basics: What the GIS professional

needs to know (Article ID 23025)
http://support.esri.com/index.cfm?fa=knowledgebase.tec
harticles.articleShow&d=23025

Identify an unknown projected coordinate
system using ArcMap (Article ID 24893, Web
Help)

http://webhelp.esri.com/arcgisdesktop/9.3/index.cfm?id=9
0&pid=86&topicname=Ildentifying_an_unknown_coordinat
e_system
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EDITING & TOPOLOGY

IMPROVING DATA QUALITY

EDITING & TOPOLOGY

<7 Start Editing

i

[+

e

N

Snapping
More Editing Tools
Editing Windows

Options...

»

3

»

BNlH.ch < A

atures o5 7 x
<Searchi> - @ & EETEEE
Landcover = @ Landcover
© Field
[Jeandeaver
NCTC Boundary
DNCTC Boundary
&
OBJECTID B
NWRNAME HTC
Shape_Length 683.573085
Shape_Area 22564550479
Classification Field
Acres =Mull=
=0
- Construction Tools
[3 palygon
[] Rectangle
() dircle
© Elipse
2 Freshand
177 Auto Complets Polygon D
Chiect ID
Ml valuss not allowed
< B Creats Features ||| Attrbutes| D






CSP7200 - Topology

USFWS - NCTC

December 12-16, 2011

SNAPPING

Snapping Options EWZ'

General
Tolerance: 10 Pixels
Snap Symbal: i]
Snap Tips
Shaow Tips
Laver Name

Snap Type

[Jeackground

Text Symbol. ..

l [ Cancel

SNAPPING ENVIRONMENT

B7 Stop Editing
B Save Edits

Move...

’ Buffer. ..

Merge. ..
Unian

Inkersect

More Editing Tools

B, valdate Features

SOAPRINg. ..

Cptions. .,

Snapping Environment @

Laver Werkex Edge
Major_Roads O O
nkc_trails O |
ntc_habitat O O
ntec_boundary O

End

oooo

=1-[] Edit Sketch

[ Edit sketch wertices

[ Edit sketch edges

[ Perpendicular to skekch
=[] Topology Elements

[ Topology nodes
=[] Miscellaneous

[ survesy Paints
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TEMPLATE EDITING

B Bt Ve Dokl fuwet eeden  Gepromesny Cstones medee  fee
DEES b Al X0 0 id 1 AR T 1ol Tt S S Y. 2 v =13
[ st [El i o TR G s el ot @ 1 b B T pordaey =l p ok i, i
ol OF Conbrds. Ll | A Ll & e fohoe ax
ME2a g8 o i 3-5 -8
e
2 t
i
[+] SR e
1 Swinglat, ety
B e Parkirng Lok, Public Uss >
- Desaription
- Tags: Font
. Drfonit Tok: | 5 pomn = e Syl
3]
o Taeoer Laes:  Propesty Pt E mE
¥ Delete = Tags [ Puogerties
b )45 vew -
= . Jeuting Let, <t
. Unk_Neme > A | frrsons ot monrputm e
- Suburi_Nome > frurrg Lok, Futic Lisa
[ REL_Type chud> Jearisen Lok, Pube Lon Limtnd
[ Statrabbe T H
I3 Torgion T
orign T H
= Preg_Powea: hdls
a Pregs_Types Pexbirgy Lok
s Foib orl Wikl Semvice:
Pubc Lk P Lk
[T S - -
Cerettion, el
= Pasess D4
Grerg- & O-A Sl Mhan
Commesks. <hull>
1]
Han_Arcess
Text {Length =5} -
Coded vahue domain: Yestio
R ] o
o ) [ Come | [ ook ]

EASY DIGITIZING

Two Strategies to Digitizing Vegetation:

« Define Study Area with Bounding polygon and
Cutitup

OR

- Start with a polygon and Auto-Complete all other
polygons

Correctly digitizing avoids many errors later!
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ATTRIBUTING DATA

Out of the box tools
* Attribute Table

¢ Attribute Editor o
OBJECTID Z
e B- SEy S S
COCTIO " | Thepe ' | IWRHAME | Shape, Shaps Ares Clavaificatron Acrey
0 | TRAITEGEN| HSTSDEATIN0 bl |an
2 Pategon NIC s T SEOATH Fiekd Ty

"o (O] J!|- (Bt of 7 Sedactnd)

[Lorkirees |

Custom Interface
« RLGIS

Create Features [{=2| Attrbutes

TOPOLOGY

Two Words: Data Quality

Define/Enforce Data T
Integrity Rules ;?i-_a_ T
Identify and Clean- & “f::;

Up Slivers, Dangles, |# a&.

and Under- & B g

Overshoots B

Manage Shared f

Geometry between |

Related Features A RO

=]

LI
— o






CSP7200 - Topology

USFWS - NCTC

December 12-16, 2011

CREATING A TOPOLOGY

Ble [k Wow Go Took Window Helo

& W BEX IR & Q0=

Locaton:

el

|D ATECTTIANCTOGDINNCTC gt Flescuace_Management

Jl'lt. Carsiog

BT 1=}
o
Z TECT1I4
W L) Appenc
# L) Documents
# () Exercisen
+ 0 Exercisez
= L Evercize
# () Evercised
# ) Everciues
¥ ) Fureciset,
] FrewchnT
# ) Exercised
+ () Pl
= O nere

| Conterts | Freview | Metadata |
-

Hame
Sl haty

e,
B e

X Delete

C Refresh

Impork
Export
iZompress File Geodatabase. .,

Uncompress File Geodatabase, ..

Add Global IDs...

Properties. ..

Copy Chrl+C |

Rename Fz

[ =

»

1 Feature Class. ..

3 Relationship Class...

Palygon Feature Class From Lines...

& Geometric Netwark. ..

CREATING A TOPOLOGY

3
New Topology

Enter a name for your topology:
HIU_Fiche] "

Enter a cluster tolerance:
1
The cluster tolerance is a dista)

are considered identical, or coi
cluster tolerance are snapped

The default value is based on
cannot set the cluster tolsran

Mew Topelogy.

Select the feature classes that will participate in the topology:

& ntc_habitat

& nte_baundary _t

ke _boundary_1_Dissolve
hab_mgmt_urits

New Topology

Specify the rules For the topalogy:

Feature Class

Rule

Feature Class

I~

Load Rules...

< Back Mext = Cancel
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| TOPOLOGY RULES

Must Not Overlap
Must Not Have Gaps
Must Be Covered By Feature Class Of

I MUST NOT OVERLAP

Add Rule

Features of feature class: Rule Description
" An area must not averlap
|ntc7hab|tat7topo|ogy j another area from the same
layer,
Rule:

Any area where features

Must Mok Overlap -
overlap is an errar,

W Show Errors
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MUST NOT HAVE GAPS

Add Rule

Features of feature class:

i~ Rule Description

Intc_habitat_topo\ogy

Rule:

Feature class;

'I A void can not exisk
between areas in the same
layer,

The boundary of ary void
that does exist is an error,

Add Rule

Features of feature class:

~Rule Description

ntc_habitat_topalogy

Rule:

Feature class:

The area features of one
layer must cover the area
features of another layer.

covered by features in the
first layer is an errar.

nkc_boundary_1_Dissolve

o Any area where features in
the second layer are not

¥ Show Errors
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