3

V.

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

Get Adobe Reader Now!



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


Maldives GIS Training

4/7/2014

CREATING A LANDCOVER LAYER

HEADS-UP DIGITIZING IN ARCMAP

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

DEPARTMENT OF THE INTERIOR
U5, Fish and Wildlifo Service

a ]
NATIONAL
CONSERVATION

TRAINING
CENTER

Two Digitizing Strategies

Auto-complete polygons

[ Construction Tools
<2 Polygon
[C] Rectangle

o Circle

> Ellipse

7 Freehand

7. Auto Complete Polygon

Cut-up a polygon ey - - - o HQED» 98 5

USFWS -

National Conservation Training Center
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Editing Options - Avoid Errors !

Snapping Tolerance

Sticky Move

" Editing Options

General |Topo|og)' | ersioning | Units | Annotation | Attibutes

Display measuremen ts using 3 | dedmal places
Sticky move tolerance: 15  pixels

Topology = Awesome Geometry

related features

Define and manage data integrity rules between

Helps you identify and clean-up slivers, dangles
under and overshoots, gaps and overlaps OH MY!

USFWS - National Conservation Training Center
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Creating Topology

Must Create in ArcCatalog

] Must exist within a Feature Dataset

L EE

Only 1 per Feature Dataset

Topology Rules

Over 25, we’ll explore 3

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

USFWS - National Conservation Training Center 3
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Must Not Overlap

Add Rule
Features of feature dass: Rule Description
|LC_Premade ~| Qj
Rule:

[MustNot Overiap -] CO

[] show Errors

- (o

An area must not overlap another
area from the same layer.

Any area where features overlap
is an error.

Must Not Have Gaps

Add Rule
Features of feature dass: Rule Description
ILC_Premade ;j @
Rule:
(Must Not Have Gaps - CO
! =] 0

=)
A void can not exist between

areas in the same layer.

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

USFWS - National Conservation Training Center
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Must Be Covered By Feature Class Of

Add Rule
Features of feature dass: Rule Description
The area features of one layer
ILC_Premade j must cover the area features of
another layer.
Rule:
Class Any area where features in the
{Mt B e o v] a first layer are not covered by
features in the second layer is an
Feature dass: i
| Boundary j
]

Topology: |Landcover_Topology - %ﬁ B EEH W j:S i | o @
Editor - IZI & 5 e dh 2| E ¢ - : Topology: [Landcover_TopoIogy vl%'é I N | 1 Z
® T.abIeEJ‘F C_ontents 1 x = C-rfate Features # X
q ev8 4 [ z
4l = = Layers Q <5Search> - (@) g‘
= Landcover_Topology ( ) g
o Area Errors —— =
o o Boundary ,ﬁ
: : Line Errors * [ JBoundary f_)
L) LC_Premade g
L Paint Errors /W [ic_Premade 5
= LC_Premade = %
N - ol ¢
= Boundary g
K = ﬂ 4 = |
@
— [EO
=3

USFWS - National Conservation Training Center 5
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Fixing Topology Errors

Top ])
Topology: |Landcover_Topology v |t BB | H{ B £ ¢

Error Inspector
Show: |lC_Premade - Must Cover Each Other - Boundary ;1 9 errors
Rule Type Class1 Class 2 Shape Feature 1
Must Cover Each Other LC_Premade Boundary
Zoem To
Must Cover Each Other LC_Premade Boundary
Must Cover Each Other LC_Premade Boundary PanTo
Must Cover Each Other  LC_Premade Boundary Select Features
Must Cover Each Other LC_Premade Boundary Show Rule Description...
Must Cover Each Other LC_Premade Boundary
Subtract
Must Cover Each Other LC_Premade Boundary
Must Cover Each Other  LC_Premade Boundary Create Feature
et Cg ST LC Prama Boul

USFWS - National Conservation Training Center
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DEPARTMENT OF THE INTERIOR

GEODATABASE DESIGN =5

NATIONAL
CONSERVATION

A SMARTER WAY TO MANAGE DATA eENTER

v National Conservation Training Center
Y Shepherdstown, West Virginia

BER) U.S. Fish & Wildlife Service

N Types of Geodatabases

 Single User editing
e 2 GB size limit

Personnel

 Single User editing
1 TB (1024 GB) per Table

e Multi-edit; supports versioning

SErver [P

USFWS National Conservation Training Center 1





Maldives GIS Training 2013

4/7/2014

Components of a Geodatabase

All kinds of data can be managed
and interconnected in one location

Spatial and non-spatial data

Main components are Feature
Datasets and Feature Classes

Feature Dataset

A “folder” to organize related data
Thematic
Geographical

Where you define the:
» Spatial Reference
« Topological Rules

SB s FCTC Ex5-6.0db
- EF Biological_Surveys
=] marmmal_qrid
%, mammal_grid_to_trap_data
= @ Boundary
nke_boundary
ﬁ Hydrology
= Infrastructure
[=] nbc_deer_stands
= EF Resource_Management
] Habitat_Digitizing
nkc_boundary_1_Dissolve
nkc_habitat
nkc_habitat_topology
= Eil Transportation
ntc_deer_stand_trails
=] nte_hunter_parking
nkc_trials
@ Vegetation
W wshd_cir_dog_199&
Measurements
My Template
+-## ntc_ortho_2003

USFWS National Conservation Training Center
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Feature Class

Stores geographical features "°;’:;’5
X, mammal_grid_to_trap_data

i - Boundary
Points Lines

e -] nte_boundary
© @ Hydrology
= @ Infrastructure
@ 1 [=] ntc_deer_stands
L = Resource_Management
® © oy _Manag

21 Habitat_Digitizing
nke_boundary_1_Dissalve
nikc_habitat
Tone nkc_habitat_topolagy
Lo = @ Transportation
Type of features stored in this feature clazs: ntc_deer_stand_trails

=] nte_hunter_parking
nkc_trials

|F'0Iygon Features

Line Features -
% Point Features @ Wegetation
Multipoint Features W wshd_cir_dog_1996
MuliPatch Features IMeasuremnents
Polygons Dimenzion Features
Annatation Features MyTemplate

+- ntc_ortho_2003

Raster Data

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

USFWS National Conservation Training Center
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Tables

Non-spatial data

OBJECTID = Common_Name * Genus

1 | Alkali bulrush Schoenoplectus
2 | Aster Aster
3 | Bacopa Bacopa
4 | Bare Ground Bare
5 | Bedstraw Galium
§ | Beggarticks Bidens
7 | Blue-Marsh Violet Wiola
8 | Broadleaf Arrowhead Sagittaria

3 9 | Broadleaf Cattail Typha
10 | Buckwheat vine Brunnichia
11 | Bur Marigold Bidens
12 | Buttonbush Cephalanthus

] g | gdb
- @ Biological _Surveys
=] mammal_grid
X, mammal_grid_to_trap_data
- Boundary
nte_boundary
@ Hydrology
= @ Infrastructure
[=] ntc_deer_stands
= ﬁ Resource_Management
21 Habitat_Digitizing
nke_boundary_1_Dissalve
nikc_habitat
nkc_habitat_topolagy
= @ Transportation
nkc_deer_stand_trails
=] nte_hunter_parking
nkc_trials
Eil Vegetation
81 wshd_dr_dog_1996
Measurernents
My Template
+- ntc_ortho_2003

Relationship Class

Attributes of mammal_grid

OBJECTID* | Shape* | 1dfif Trap Ip "
19 | Paint GO
14 |Paint G2
1% |Paint GO3
25 | Paint G4
20 | Pairt G5
26 | Paint GG
31 |Paint GO7
21 |Paint G03
7 |Paint GOJ
17 |Paint 1§10 b |

Attributes of trap_data

OBJECTID Date_

Status

72009 4:52018
32009 51645
952009 5:17:14

520
Q2009 5:40:35

P
P
P

Fd

Capture - Aliv

1 & E-E-E-E

2] mammal_grid

2, mammal_grid_to_trap_data

@ Hydrology
Eil Infrastructure

@ Resource_Management
@ Transportation

Eil egetation

W wshd_cir_dog_1996
Measurements

My Template

nbeorthe 2003

trap_data_to_measurements

| Capture - Al _Mérhing _v\m'rte-fod‘ted Mauss

~ Open Maming | -Hul-
| Capture - Dead |Morning | Desr Mouse

aiabe®™ Alivve | Afternoo |Northern Short-tailed Shrew |Male
T | Capture - Dead |Morning  [Woodland Jumping Mouse | Female
53956 PM |

|Unknowen Acutt | GO128m <M=
|dut | G0129a | <hiuil=
[*Young |GO227m | <hlul=
aNulle | =hull= | | <hdull=
IMale  |Young |GO229m |<rull=

USFWS National Conservation Training Center
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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

] ER Edp e B

K

polygons share geometry.

A set of rules that determine how points, lines and

A must for vegetation maps!

USFWS National Conservation Training Center
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Domains & Subtypes

« Assign values, text and rules to G o

fields

* Create Dropdown Lists

Database Properties ==
[ omainname | Description | -
|_| subshrub Subshrub
| | Tree Tree

Vine Vine
|
|
I -
Domain Properties:
Fieid Type Text -
Domain Type Coded Values
Split policy Defaut Value
lerge poicy Defautt Value
Coded Values:
[ Code Description -
[ ] Akal bulrush Alkali bulrush
| ] chuta Chufa
|| Cordgrass Cordgrass |
[ crabgrass Crabgrass
Cyperus Cyperus
1T Foxtail Foxtail =
[Comes ]

* Google it!

* ArcGIS Online

ArcGlS Desktop Help

& 7 B =

Back Fonward Horne Font Print Online Help

Eontants] Index 1 Favorites  Search I

Enter your search, then click Ask.

|geumetric ritweark

Powerad by Anamariliodad g a kl

Histary Options

10 topics found

Metwark P 51 ]

Metwork Tracing on geometric networks

Metwark Opening  geometric network

Metwork Managing a geometric network

Tutorials Building & aeometric network

Tutorials Creating & geometric network

Metuwark About cresting geometric netwarks

Geodatsk Synchronizing geometric networks (1111
Geodatabases Replicating geometric networks 1
Metwwark Symbolizing geomettic network festures [
More...

USFWS National Conservation Training Center
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SPATIAL REFERENCE

WHY DOESN’T MY DATA LINE UP?

U.S. Fish & Wildlife Service
v National Conservation Training Center
Y Shepherdstown, West Virginia

nnnnnnnnnnnnnnnnnnnnnnnn

NATIONAL
CONSERVATION
TRAINING
CENTER

’ Overview

Coordinate Systems
Projections
Datums

Transformations

USFWS -

National Conservation Training Center
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Coordinate Systems

Is a reference system in GIS, like an address scheme.

Provides a common bases to communicate about a
particular place or area on the earth’s surface.

Two fundamental types: Geographic and Projected

Geographic Coordinate Systems (GCS) |

3D grid of lines wrapped over the Earth based on a Datum
Latitude (Parallels) & Longitude (Meridians)

Distances measured with angles

USFWS - National Conservation Training Center 2
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What’s a Datum?

A Reference Point used to identify the location of
unknown points.

In Geospeak - a 3D mathematical model for measuring
unknown locations on the surface of the earth.

Defines the location of Latitude and Longitude lines.

Common Local Datum's

Datum Origin Origin Coordinates Spheroid
NAD27 Meades Ranch, 33° 13' 26.686" N Clarke 1866
Kansas 98° 32' 30.506" W
ED50 Potsdam, Germany @ 52° 22'51.45" N International 1924

13° 03' 58.74" E

Tokyo Tokyo Observatory ~ 35° 39'17.51" N Bessel
139° 44' 40.50" E

Indian Kalianpur, India 24° 07' 11.26" N Everest
77° 39'12.57"E

USFWS - National Conservation Training Center
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Common Earth-Centered Datum's

Datum Name Comments
WGS84 | World Geodetic System of 1984 The NAVSTAR GPS Datum;
GRS80 or WGS84 spheroid
SGS90 Soviet Geodetic System of 1990 The GLONASS GPS Datum
NAD83 North American Datum of 1983 Up to 2 meter difference from

WGS84; GRS80 Spheroid

ETRS89  European Terrestrial Reference GRS80 Spheroid
System of 1989

What’s Your Elevation?

GPS Height = Ellipsoid Height (h) = H+N

T

N |

h=elipsoid height
H=orthometric height
N=geoid height

USFWS - National Conservation Training Center
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Geographic Coordinate Systems (GCS) |

Good for Identifying positions on a globe!
Bad for distance and area calculations.

{one degree of longitude

N O u n ifo rm u n its of at 60 degrees |atitude) Qﬁf"ﬁ;—.—_:h
measure!

(one degree of longitude
at the equator)

Coordinates must be —
projected to measure HEST R
area and distance. |

Projected Coordinate Systems (PCS) |

A flat 2D surface projected from a 3D globe

Cartesian grid (XYZ) based on a GCS

Distances measured in units of meters and feet

USFWS - National Conservation Training Center 5
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What’s a Map Projection?

The cartographic process that flattens the Earth’s 3D
surface onto a two-dimension map

Planar Conic Cylindrical

Every flat map misrepresents the surface and distorts
area, shape, distance, direction, bearing & scale

Common Map Projections

( SHAPE
» Suited for

Cartography

DIRECTION ]
 Suited for

Navigation

Lambert
Mercator Conformal
— Conic

Albers
Equal-Area
Conic

Azimuthal
Equidistant

DISTANCE
* Suited for
Road Atlas

AREA
* Suited for Land
Management

USFWS - National Conservation Training Center 6
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Spatial Reference in ArcMap

Is a Coordinate System,
Projection in some cases, and a
Datum.

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

WGS_1984_UTM_Zone_43N
WKID: 32643 Authority: EPSG

Projection: Transverse_Mercator
False_Easting: 500000.0
False_Northing: 0.0
Central_Meridian: 75.0
Scale_Factor: 0.9996
Latitude_Of_Origin: 0.0

Linear Unit: Meter (1.0)

Geographic Coordinate System: GCS_WGS_1984
Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_WGS_1984
Spheroid: WGS_1984
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752.314245179
Inverse Flattening: 298.257223563

Spatial Reference in ArcMap

» |f the added data has a
different GCS (i.e., datum), a
datum transformation is
required (Warning)

* You can either set the
transformation in the warning
dialog or data frame
properties

Geographic Coordinate Systems Warning @

The following data sources use a geographic coordinate system that is different from
the one used by the data frame you are adding the data into:

Data Source Geographic Coordinate System
Land_Caover GC5_North_american_1983

Alignment and accuracy problems may arise unless there is g

between geographic coordinate systems.

The Transformations dialog can alse be accessed from wfata Frame Properties:
diglog's Coordinate Systems tab after you have added the da%s

You can use this button to specify or modify the
transformation(s) used by this data frame:

[ Don't warn me again in this session
D Don't warn me again ever

About the geographic coordinate
systems warning

USFWS - National Conservation Training Center
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Transformations |

Geographic Coordinate Systems Warning =]
Geographic Coordinate System Transformations 3]
Convert from:
Many to chose from, but how

Into:

do you decide? o s 1see 2 i)

Using {choices are sorted by suitability for the layer's extent):
<None:> - New...

WG5_1984_(ITRFO0)_To_NAD_1983
MAD_1983_To_HARN_MD_DE +NAD_1983_HARN_To_WGS_1984_2
NAD_1983_To_HARN_MD_DE +NAD_1983_HARN_To_\WGS_1334_3
NAD_1983_To_HARN_MD_DE +WGS_1984_(ITRFO0)_To_NAD_1983_HARN
NAD_1983_To_HARN West_Virginia +NAD_1983_HARN To_WGS5_1584 2
NAD_1983_To_HARN_West_Virginia +NAD_1983_HARN To_WG5_1984_3
NAD_1983_To_HARN_West_Virginia +WGS_1984_(ITRFO0) To_NAD_1983_HARN
L NAD_ 1983 To_WGS_1984 5

NAD_1983_To_HARN_MD_DE +NAD_1983_HARN_To_\WGS_1384
L MAD_1983_To_HARN_West_Virginia + MAD_1983_HARN_To_WG5_1984
NAD_1983_To_WES_1984_%
NAD_1983_To_WGS_1984_1
NAD_1927 To_MNAD_1583 NADCON +NAD_1927 To_WGS_1984 79 _CONUS
NAD_1927_To_NAD_1583_NADCON +NAD_1827_To_WG5_1984_%
NAD_1927_To_NAD_1583_NADCON +NAD_1927_To_WG5_1984_5
NAD_1983 _To_HARN_MD_DE +NAD_1983 HARN_PACPO0_MARPOO_To_WGS_1584
NAD_1983_To_HARN_\West_Virginia + NAD_1983_HARN_PACPO0_MARPO0_To_\WGS_198¢

Defining a Spatial Reference

If you have a layer without spatial reference defined, you
cannot simply define this file to any coordinate system
you chose. You need to figure out what the file is
actually stored in first!

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

« Contact the source and ASK

USFWS - National Conservation Training Center 8
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Defining Spatial Reference

Once known, define the spatial reference

Define Projection Tool - changes original by adding .prj

file!
& Provect p e —— * Define Projection
roj m

* % Feature » Input Dataset or Feature Class
Rasts BN
!

» Coordinate System

!

ok | cancel Environments... | Show Help >3 |

Reprojecting Data

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

Project Tool - creates a new file, doesn’t change original!

* Project

& Input Dataset or Feature Class
!
Input Coordinate System foptional)

& Oukput Dataset or Feature Class
[ E

oK Cancel Environments... | Show Help =3 |

USFWS - National Conservation Training Center
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What you really need to know

Ensure all layers have spatial reference defined

Be sure the correct spatial reference is defined

Ensure all layers have same spatial reference when
performing spatial analysis

Online Resources

Projection Basics: What the GIS professional needs to know
( , web help)

How to Select the correct datum transformation
( , web help)

NOAA online Training:

USFWS - National Conservation Training Center 10
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MALDIVES GIS TRAINING |f=5=¢

NATIONAL
CONSERVATION

DATA DEVELOPMENT AND MANAGEMENT ngmrgza

U.S. Fish & Wildlife Service
“ National Conservation Training Center
/ Shepherdstown, West Virginia

Contributors

Eric Kelchlin - Instructor

U.S. Fish & Wildlife Service

National Conservation Training Center
Shepherdstown, West Virginia
eric_kelchlin@fws.gov

Dan Polhemus - Maldives Project Advisor
U.S. Fish and Wildlife Service

Coastal Conservation Program

Honolulu, Hawaii

dan_polhemus@fws.gov

2013

USFWS National Conservation Training Center 1
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Course Objectives

data.

/2013

Create GIS projects using a planning framework
that identifies project objectives, methodologies
and deliverables.

Provide hands-on experience developing the

skills you need to create and manage spatial

Promote “student-driven” learning through
independent projects and consultation.

Course Goals

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

2013

Use Related
Tables;

eliminate “flat
mega-tables™”

Embrace the Geodatabase!

Use Topology to
create data with
integrity

USFWS National Conservation Training Center

4/7/2014
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Agenda

Tues

Wrap-up
Spatial
Reference

Geodatabase
Tables

Geodatabase
Design

Metadata

Open Lab

Digitizing and
Topology
Managing Sampling
Legacy Data Design

Open Lab %

-~

Open Lab

2013

Materials
Agenda
Exercises ArcGIS 10.0
GME

C:\CSP7200

Notebook

Software

Data

2013

USFWS National Conservation Training Center

4/7/2014
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Training Challenges

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

2013

Introductions

Name... Location... Position
What’s your project about?

What do you hope to learn?

2013

USFWS National Conservation Training Center 4





