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GIS Project Design I: Data Development and Management 2011
U.S. Fish and Wildlife Service National Conservation Training Center

Acquiring Spatial Data

FWS
FWS GIS Data Sets: http://www.fws.gov/gis/data/national/index.html
FWS-GIS List Serve - to subscribe email: fws-gis@lists.fws.gov

USGS

The National Map: http://nationalmap.gov/

Earth Resources Observations and Science Center (EROS): http://eros.usgs.gov/
GAP Analysis: http://gapanalysis.nbii.gov/portal/server.pt

Maps, Imagery and Publications: http://www.usgs.gov/pubprod

Geospatial Data Clearinghouse: http://www.fgdc.gov/dataandservices

USGS Earth Explorer: http://edcsns17.cr.usgs.gov/EarthExplorer/

National Map Seamless Server: http://seamless.usgs.qov/

National Biological Information Infrastructure (NBII): http://www.nbii.gov

National Land Cover Data: http://www.mrlc.gov/index.php

USDA NRCS
Soils, aerials & more: http://datagateway.nrcs.usda.gov/

BLM
PLSS by state: http://www.geocommunicator.qgov/GeoComm/Isis_home/home/index.htm

Census Bureau
TIGER data: http://www.census.gov/geo/www/tiger/index.html

EPA

Surf your Watershed: http://cfpub.epa.gov/surf/locate/index.cfm

BASINS: http://www.epa.gov/OST/BASINS/

GeoGateway: https://geogateway.epa.qgov/geoportal/catalog/main/home.page

NPS
National Park Service’s GIS Homepage: http://www.nps.gov/qis
Integrated Resource Management Application: https://irma.nps.gov/

Other Data Sites

The Federal Geospatial Platform: http://www.geoplatform.gov/home/ (NEW?!)
Data.gov: http://www.data.gov/

Microsoft’s Terraserver: http://www.terraserver.com/

GIS Data Depot: http://www.gisdatadepot.com

State GIS Data: http://libraries.mit.edu/gis/data/datalinks/statedataweb.htmi

LIDAR
USGS LIDAR: http://lidar.cr.usgs.gov/
NOAA Coastal LIDAR Data: www.csc.noaa.qov/ldart

Acquiring Spatial Data 1
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Online Mapping Applications
FWS Lands Mapper (boundaries and parcels): http://gis.fws.doi.net/fwslands_mapper/
Critical Habitat Mapper: http://criticalhabitat.fws.gov/
ArcGIS Explorer: http://explorer.arcgis.com/

ESRI ArcGIS Sites
ArcGIS Data: http://www.esri.com/data/find-data.html

ArcGIS Resources: http://resources.arcgis.com/
ArcGIS Scripts and Models: http://resources.arcgis.com/qgallery/file/geoprocessing

USFWS GIS Contacts by Region

Region Contact Phone Email

National Chris Lett (303) 274-3574 Chris_Lett@fws.gov
R1 Mark Kildow (503) 231-2371 Mark_Kildow@fws.gov

R1 (field rep) David Hines (360) 604-2500 David_Hines@fws.gov

R2 Ric Riester (505) 248-6851 Ric_Riester@fws.gov
R3 Mary Balogh (612) 713-5490 Mary Balogh@fws.gov
R4 Jason Duke (931) 528-6481 x216 Jason_Duke@fws.gov
R5 BJ Richardson (413) 253-8335 BJ_Richardson@fws.gov
R6 Mark Ely (303) 236-4368 Mark _Ely@fws.gov
R7 Steve Kovach (907) 524-3251 Steve Kovach@fws.gov
R8 Pat Lineback (916) 414-6559 Pat_Lineback@fws.gov

R8 (field rep)

Tony McKinney

(760) 431-9440 x259

Tony_McKinney@fws.gov

R9 Endangered

Linda Purviance

(703) 358-2079

Linda_Purviance @fws.gov

Species
R9 Federal Aid CJ Huang (303) 275-2344 CJ_Huang@fws.gov
M R IR Bill Leenhouts (208) 387-5584 Bill_Leenhouts@fws.gov
anagement
R9 Migratory : .
Bird Mgmt Kathy Fleming (301) 497-5902 Kathy_Fleming@fws.gov
R9 NCTC Mark Richardson (304) 876-7470 Mark_Richardson@fws.gov
R9 Fisheries &
Habitat Tom Dahl (608) 783-8425 Tom_Dahl@fws.gov

Conservation

Acquiring Spatial Data






201108 Hurricane Irene Data Sources
Geospatial Information and Remotely Sensed Imagery Products
September 7, 2011

Hazards Data Distribution System (HDDS)

http://hdds.usgs.gov/hdds2/
Select Event: "201108_Hurricane_Irene" = click on "+ “"and then "Search”

HDDS Rest Services: http://hdds.usgs.qov/ArcGIS/rest/services

- under 201108_Hurricane_Irene
- WMS layer Aerial NOAA imagery available ( 08/28/11)

Emergency Operations Portal GIS Resources
http://edclxs5.cr.usgs.gov/EQ/qgis.php

HDDS
Storm surge depth grids from SLOSH model forecasts
http://hdds.usgs.gov/hdds2/pub/data/disaster/201108_Hurricane_Irene/data/Map_Products/FEMA

NOAA
http://edcftp.cr.usgs.gov/pub/data/disaster/201108 Hurricane_Irene/data/AERIAL_NOAA/
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NY FEMA Aerial Acquired: August 30, 2011
http://edcftp.cr.usgs.gov/pub/data/disaster/201108 Hurricane_Irene/data/AERIAL_FEMA_NYS/
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Landsat
http://edcftp.cr.usgs.gov/pub/data/disaster/201108 Hurricane

Irene/data/LANDSAT_TM_USGS/
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Landsat ETM+ Acquired: August 30, 2011

http://edcftp.cr.usgs.gov/pub/data/disaster/201108 Hurricane Irene/data/LANDSAT ETM+ USGS/
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EO Acquired: August 30, 2011

http://edcftp.cr.usgs.gov/pub/data/disaster/201108 Hurricane_Irene/data/EQ_USES/
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USGS Pre-Event NED

http://edcftp.cr.usgs.gov/pub/data/disaster/201108 Hurricane_Irene/data/AERIAL_USACE_LIDAR/






Virginia Pre-Event from HDDS
BL_VA_2002_virginia_va_2ft/
BL_VA_200512_coastal_va_0x5000m/
BL_VA_200906_virginia_naip_va_1lm/

Pre-Event NAIP Imagery from HDDS
BL_CT_201008_connecticut_naip_ct_1m/
BL_DC_201004_washington_dc_16cm/
BL_DE_200906_delaware_naip_de_1m/
BL_MA_201007_massachusetts_naip_ma_1lm/
BL_MD_200906_maryland_naip_md_1m/
BL_NC_201006_north_carolina_naip_nc_1m/
BL_NJ_201007_ new_jersey naip_hj_1lm/
BL_NY_200905_new_york_naip_ny_ 1m/
BL_PA_201005_pennsylvania_haip_pa_1lm/
BL_RI 201007_rhode_island_haip_ri_1lm/

HDDS Restricted
For Access Contact: Rynn Lamb lamb@usgs.gov or Brenda Jones bkjones@usgs.gov

RADARSSAT and TerraSARX derived Flood polygons
http://edcftp.cr.usgs.gov/disaster restricted/201108 Hurricane_Irene/data/Map_Products/

FEMA surge sensors and RSWG meeting notes
http://hdds.usgs.gov/hdds2/disaster_restricted/201108 Hurricane_Irene/docs_misc/

GEOEYE Acquired: August 29, 2011
http://edcftp.cr.usgs.gov/disaster_restricted/201108 Hurricane_Irene/data/GEQEYE_NGA/






ACCQ_DATE
- Bzo1-o9-0z
lzo11-09-01
2011-06-30
Clzo11-08-22
CJzo1-08-27

IKONOS Acquired: August 31, 2011
http://edcftp.cr.usgs.gov/disaster restricted/201108 Hurricane Irene/data/TKONOS _NGA/
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NC NCDOT Acquired: August 28, 2011
http://edcftp.cr.usgs.gov/disaster_restricted/201108_Hurricane_Irene/data/AERIAL_NCDOT/

SPOT NEW





http://edcftp.cr.usgs.qgov/disaster_restricted/201108 Hurricane_Irene/data/SPOT_DOD/

i ‘f_rois-mvrggf hhhh ?
. gal erbr: 1 & A
nwall : 5 B o —

Pilittsbily S
fa! -G
= £ ., v,
& 5 Porl
— ter
frfalo 4 ; | i §
Mﬂu ton
mnesfown o
E G ED
7St A
; P [ ™S =
z ork
n
5 N
hilgflelphia
D
v '_7"""A|I\m ic
TR il

201108 _Hurricane_Irens_SPOT_DOD_MADSS

ACQ_DATE
CJzo11-09-02
[Jz011-09-01
[CJen11-0s-30

2011-08-29
CJeo11-0s-23

| 201108 _Hurricane_Irene_SPOT_DOD_MADSS

ACS DATE
C:zo11-09-05
RapidEye Acquired: August 31, 2011
h'r‘rp://edcf'rp.cr.usqf.qov/disasfer restricted/201108 Hurricane_Irene/data/RAPIDEYE_DOD/

Worcaster MA Wortalk






COSMO TISA Acquired: August 29, 2011

http://edcftp.cr.usgs.gov/disaster restricted/201108 Hurricane Irene/data/COSMO_ISA/
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Civil Air Patrol New

http://edcftp.cr.usgs.qgov/disaster_restricted/201108 Hurricane_Irene/data/AERIAL/NON_INGESTED/

END HDDS

License for SPOT Data Buy imagery in EathExplorer

These data are subject to terms and conditions as specified by the data provider. Restrictions include

but are not limited to:

- Use of the data is restricted to federal, state, and local civil government agencies and their cooperators

with tribal government agencies included for contract year 2 (12/28/2010 to 12/15/2011).
- Use of the data in published work shall be attributed to the original data provider.
- Any redistributed data shall include copies of the specific license/use agreement originally provided

with the data.

- For each dataset, a specific license/use agreement is provided with the data describing the terms and

conditions.

Spot-5 Data Buy
http://edcsns17.cr.usgs.gov/NewEarthExplorer/
You must register to see the SPOT-5 imagery.
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Spot-4 Data Buy NEW
http://edcsns17.cr.usgs.gov/NewEarthExplorer/
You must register to see the SPOT-4 imagery.
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End EarthExplorer

Pictometry Pre and Post Irene Aerial Oblique Photography
Pictometry Online (POL) is offering free access for all Federal agencies to Pre and FEMA initiated
Post Irene aerial photography.

For Username and Password, contact:

NANCY BRELOS

Director, Federal Sales Civilian Agencies

Pictometry International, Inc.

Northern Virginia Office

(703) 581-9059

nancy.brelos@pictometry.com

FEMA

RSS and Data
http://www.fema.gov/help/rss.shtm

FEMA_GIS





FEMA_GIS public group has been established on www.arcgis.com and several public web services
have been registered on the site:

e DRC’s

o Declared Counties

e Regions/Offices

¢ Hurricane Evacuation Routes
Planned:

e Historic Designations

NASA

MODIS Rapid Response:
Select Terra or Aqua 721 @ 250meters For further exploitation use "Download JPG image
with ancillary files (.zip)"
http://lance-modis.eosdis.nasa.gov/imagery/subsets/?project=fas&subset=USA4

MODIS flood mapping at NASA Goddard Space Flight Center:
http://oas.gsfc.nasa.gov/floodmap/globalMap.htm This is the home page where you can
navigate the map to specific regions. The MODIS flood mapping algorithm requires cloud
free pixels to make a flood assessment. So it will have to wait until the hurricane moves out
of the area.

Regional links with .png and shapefiles

Mid-Atlantic:
http://o0as.gsfc.nasa.gov/floodmap/getTile.php?location=080W040N
New York / New England:
http://o0as.gsfc.nasa.gov/floodmap/getTile.php?location=080WO50N






Two very preliminary MODIS-based maps of the Irene flooding for the northeastern US are
online at

http://floodobservatory.colorado.edu/RapidResponse/2011UnionvilleNYRR.html

and

http://floodobservatory.colorado.edu/RapidResponse/2011CTValleyRR.html

NASA TRMM rainfall products
http://trmm.gsfc.nasa.gov/

NGA

Volumes 1 - 7 of the New York/New Jersey Area Urban Search and Rescue 1k Atlas are now
available on the eFTP. ( http://www.floodmaps.net/eftp/download.php ) File names:

717266845_NY_NJ_1k_USAR_Atlas_Vol_1.pdf
768655395_NY_NJ_1k_USAR_Atlas_Vol_2.pdf
864675903_NY_NJ_1k_USAR_Atlas_Vol_3.pdf
774285888_NY_NJ_1lk_USAR_Atlas_Vol_4.pdf
827624511_NY_NJ_1k_USAR_Atlas_Vol_b.pdf
323489379_NY_NJ_1k_USAR_Atlas_Vol_6.pdf
242080688_NY_NJ_1k_USAR_Atlas_Vol_7.pdf
Files are also available on SMTS:
NY_NJ 1k USAR Atlas Vol 1.pdf
NY_NJ 1k USAR Atlas Vol 2.pdf
NY_NJ 1k USAR Atlas Vol 3.pdf
NY_NJ 1k USAR Atlas Vol 4.pdf
NY_NJ 1k USAR Atlas Vol 5.pdf
NY_NJ 1k USAR Atlas Vol 6.pdf
NY_NJ 1k USAR Atlas Vol 7.pdf

Us6S

USGS: Coastal Change Hazards: Hurricanes and Extreme Storms
http://coastal.er.usgs.gov/hurricanes/irene/coastal-change/updated-assessment.php

USGS Storm surge Sensor Deployment WEB viewer
http://water.usgs.gov/osw/floods/2011 HIrene/index.html
Click on the map and you will go directly to the viewer.

International Charter for Disasters
International Charter was activated yesterday, and the following collections being offered

through the Intl Charter (to specified end users only. Project Manager (Sandi Cone,
charterirene2011@gmail.com ).

Potential International Charter collects:

RSAT1 - Aug 28

RSAT2 - Aug 28, 29

ESA Envisat - 27 and 30 Aug (Chesapeake Bay, NC, SC)
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DLR TerraSAR-X, DMCii, KART and DMI

Naval Research Lab

http://www.nrimry.navy.mil/ TC.html
SSMI, TMI, AMSRE, WINDSAT, AMSUB, GAC, GEO, MODIS, OLS

Tropical Cyclone Web Page
http://www.nrimry.navy.mil/tc_pages/tc_home.html

GOES Tropics
http://www.nrimry.navy.mil/tropics-bin/tropics.cqi

NOAA
Digital Coast: (lidar data) http://csc-s-maps-q.csc.noaa.gov/dataviewer/viewer.html
Measured Surge: http://tidesandcurrents.noaa.gov/quicklook/data/IRENE.html
Irene: http://www.noaawatch.gov/2011/tc_at09.php
National Hurricane Center: http://www.nhc.noaa.gov/
NHC GIS Data and Products http://www.nhc.noaa.gov/gis/
Weather: http://weather.gov
Latest Storm Surge Predictive Files http://www.weather.gov/md|/psurge/download.php
Storm Surge Probabilities http://www.nhc.noaa.gov/psurgegraphics_at4.shtml?2gm
Google Map Viewer: http://www.nhc.noaa.gov/psurgegraphics_atl.shtml?gm

Wind Field for North Carolina





The first part of the Irene data can be found in the following link;
ftp://ftp.aoml.noaa.gov/hrd/pub/annane/irene/NC
ftp://ftp.aoml.noaa.gov/hrd/pub/annane/irene/new_NC
ftp://ftp.aoml.noaa.gov/hrd/pub/annane/irene/new_NY
ftp://ftp.aoml.noaa.gov/hrd/pub/annane/irene/new_census_data

Hurricane TIRENE Response Imagery Viewer:
Single tiles and zip files: http://ngs.woc.noaa.gov/storms/irene/

Hurricane IRENE Response Imagery Viewer

Mational Geodetie Survey
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TMS tiles. http://ngs.woc.noaa.gov/storms/irene/mobile

Hurricanes @ USA.gov Links to state information

http://www.usa.qgov/ Topics/Weather/Hurricane.shtml

Google.org 2011 Hurricane Season

http://crisislanding.appspot.com/

CrisisCommons

http://wiki.crisiscommons.org/wiki/Hurricane_Irene
http://wiki.crisiscommons.org/wiki/Hurricane_Irene Data_Profile

Geolocated Flood Damage & Coordination Information for VT

ESRI

http://vtirene.crowdmap.com/

ESRI Public Information Disaster Map

http://www.esri.com/services/disaster-response/hurricanes/latest-news-map.html

ArcGIS Hurricane Irene Viewer
http://www.arcgis.com/home/webmap/viewer.html?webmap=4a9b65e79ea045ffbd1b6087674ee78b






Hurricane Irene Disaster Response
http://www.arcgis.com/home/group.html?owner=disaster response&title=Hurricane%20Irene%20Disaster%20Res
ponse

GIS Support Resources (Live weather feeds, data, etc.)

http://www.esri.com/services/disaster-response/hurricanes/resources.html

USDA Pre-Event Imagery
USDA NAIP WMS: By State
NAIP ArcGIS Map Service by State : http://qgis.apfo.usda.gov/ArcGIS/services
Pre-Event 1-meter NAIP Imagery from 2011 available for: SC
Pre-Event 1-meter NAIP Imagery from 2010 available for: CF, NJ, R, VA
Pre-Event 1-meter NAIP Imagery from 2009 available for: DE, MD, NY
USDA NAIP Imagery on Geospatial Data Gateway: By County
http://datagateway.nrcs.usda.gov/

USDA/FSA has requested that the NAIP vendors expidite delivery for imagery
impacted by Irene. (see map for imagery acquired but not received)
|

2011 NAIP Status

B Acguired

Received
B Archived
August 30,201

General GIS Data:
USGS Seamless Data Distribution System
National Elevation Data Set, I-meter DOQs and Other National Data
http://seamless.usgs.qov/

Data Sources & Web Mapping Applications
http://sierrafire.cr.usgs.gov/fire_gis_webpage.htm






OGC compliant WMS Servers
http://www.skylab-mobilesystems.com/en/wms_serverlist.html

State GIS Sites:

Connecticut http://mapserver.lib.uconn.edu/data/index.htme

Maine http://www.maine.gov/megis/

Maryland http://dnrweb.dnr.state.md.us/gis/data/data.asp

MEMA OSPREY http://www.mema.state.md.us/MEMA/MAP . html

Massachusetts http://www.mass.gov/mgis/

New Hampshire http://www.granit.unh.edu/

New Jersey https://njgin.state.nj.us/NJ_NJGINExplorer/index.jsp

New York http://www.nysgis.state.ny.us/ http://www.nysgis.state.ny.us/index.cfm

North Carolina http://www.nconemap.net/
2010 Orthoimagery Rest Services:
http://imagery.nconemap.com/ArcGIS/rest/services/2010_Orthoimagery/ImageServer
NC OneMap Post-Hurricane Irene Imagery Viewer
http://data.nconemap.com/geoportal/hurricane_irene/index.html

Rhode Island http://www.edc.uri.edu/rigis/

Vermont www.vcgi.org This site is down due to flooding.
http://www.uvm.edu/~joneildu/downloads/VCGI/

The two zip files in this directory contain data from the Vermont Center for Geographic Information. The data
are posted here to fill the gap while VCGT recovers from flooding stemming from Hurricane Irene.

Virginia http://www.virginiaplaces.org/boundaries/gisdata.html

Virginia ArcGIS Service:

Most Recent Imagery (2009/2007/2006) web service available without authentication. We are
also in the process of building a web service for the 2011 imagery we have for the NGA1
(Virginia Beach - Hampton Urban Area), which will be available in the same location.

The ArcGIS Server URL is http://gismaps.virginia.gov/arcgis2/services

The web services you would want are in the MostRecentImagery folder.

Vermont

Vermont CAP Photography
http://www.uvm.edu/~joneildu/irene/Imagery/30Augll/CAP_StillImages_30Augll.zip

Vermont Transportation Status
ftp://vtransmap.aot.state.vt.us/Maps/VTrans_data_Irene/Damage_Status_Maps/

Vermont Road Closures
http://511.vermont.gov/main.jsf






Vermont Travel Information Service
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Vermont Google Crisis Response additional source of VT road closures, bridge closures,
Power Outage (KML) NEW

http://crisislanding.appspot.com/?crisis=2011 flooding_vermont

oo agea 83011 Dasge -

Vermont: University of Vermont Flood data

The data were derived from 20m imagery acquired on August 29, 2011. In no way should
this be considered fo be a definitive flood map, but I hope it is useful. We hoped to do
more flood extent mapping

http://www.uvm.edu/~joneildu/irene/Flooding/Flooding CT River VT SE 29Augll.zip

Vermont: Irene Crowdmap
http://vtirene.crowdmap.com/

Energy / Power Outage
The National Power Grid
http://www.nationalgridus.com/
Power outage maps for all 50 states
http://vielmetti.typepad.com/vacuum/2011/06/power-outage-maps.html
info4disaters.org: an encyclopedia & community forum
http://info4disasters.org/hurricane-eoc/irene/

Other Resources:

Delta State Atlases (geopdf mapbooks)

http://mississippi.deltastate.edu/data/USNG_Atlases/
http://greatriver.deltastate.edu/IreneUSNG/index.html - Flex viewer

U.S. Government Information Sharing Sites (Restricted Access):

HSIN hAttp://www.hsin.qgov






Emergency Management: Hurricane Irene

https://qovernment. hsin. gov/sites/EmergencyManagement/SysSupport. aspx
Federal Operations: Hurricane Irene

https://qovernment. hsin. gov/sites/FedOperations/DocMgmt. aspx

IRSCC
https://government.hsin.gov/sites/EmergencyManagement/IRSCC/default.aspx
IRSCC GeoSpace
https://government.hsin.gov/sites/EmergencyManagement/IRSCC/SitAware.aspx
To request access to the IRSCC Portal, please contact the IRSCC Executive Secretariat
at irscc-execsec@hq.dhs.gov

Intelink-U
Damage, Debris, and Flooding Shapefiles
Maps: Power and Cellular Outages
https://www.intelink.gov/wiki/Hurricane_Irene 2011

Maps Under DMIGS; IRSCC reports
https://www.intelink.gov/inteldocs/browse.php?fFolderId=263031

NGA Source Americas/Hurricane-Tropical Storm Situational Report (Imagery Tasking)
https://www.intelink.gov/wiki/NGA_Source_Americas/Hurricane-Tropical_Storm_Situational Report

Civil Air Patrol
https://missions.cap.af.mil/wmirs

Planned Acquisitions:

NOAA
NOAA has completed the acquisition RGB imagery. NOAA will NOT be able to provide Topo
LIDAR of the same area due to a sensor issue.





Products and Resources from Federal/State/Local/Private:
8/25/2011

FEMA

IMAT White Team Geospatial Unit
Location: VA EOC (Richmond)
POC: Eric Soucie (eric.soucie@dhs.gov)

Region X Support to Region ITT
Location: MEMA (Reisterstown, MD)
POC: John Edwards (john.edwards2@dhs.gov)

HIFLD Working Group

DHS

HSIP Gold/Freedom (Presidentially Declared Disaster)
www.hifldwg.org

POC: Jason Barnett (Barnett_jason@bah.com)

Critical Infrastructure/Key Resources (CIKR) Maps

Joe Ricks (joe.ricks@dhs.gov) (Richmond PSA)

Mark Milicich (mark.milicich@dhs.gov) (Norfolk PSA)

Matt Wombacher (matthew.wombacher@hgq.dhs.gov) (National Capital Region PSA)
Sean Mcaraw ( sean.mcaraw@dhs.gov) (National Capital Region PSA)

Ray Hanna (raymond.a.hanna@hgq.dhs.gov) (Maryland PSA)

Ken Greeson (ken.greeson@hgq.dhs.gov) (Delaware PSA)

Folks here is a resource list as compiled from our RISG GIS Pre Event Call. We will try to
update this list after each call. Big thanks to Jason Barnett for compiling this list from his
hotes.

Virginia

Virginia Dept. of Emergency Management (VDEM):
POC: eocgis@vdem.virginia.gov
Storm Surge Road Maps (CAT 1-4) by county
Currently Identifying Hazards data: Wind, Rain, Storm Surge then will assess risk.

County of Fairfax
POC: Mike Liddle (Michael.Liddle@fairfaxcounty.gov)
Dam Inundation Maps

County of Henrico
POC: Juston Manville (man86@co.henrico.va.us)
Web Mapping Application (Web Services available?)






Maryland
POC: Mick Brierly (mbrierley@mema.state.md.us)
MEMA OSPREY http://www.mema.state.md.us/MEMA/MAP.html

Pushing hurricane specific data to our publicly facing OSPREY application on MEMA website.

City of Laurel
Laurel Flex Application
POC: Sandi Cone (scone@laurel.md.us)

Send comments, additions, and corrections to:

Glenn Bethel, USDA Remote Sensing Advisor

glenn.bethel@usda.gov (202)720-1280

http://edcftp.cr.usgs.gov/pub/data/disaster/201108 Hurricane_Irene/docs_misc/Data_Sources/






		Spatial_Data_Sites

		Hurricane_Irene_DataSources2011
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Appendix 1 — Managing Imagery

Session Objectives: At the conclusion of this session, you will be able to:

Evaluate different ways to manage raster datasets within a geodatabase.
Create a mosaic dataset to reference imagery.
Modify tabular data in a mosaic dataset.

Color balance a mosaic dataset

U 0O 0 0 DO

Create a mosaic dataset to process and view elevation data using functions.

Managing Imagery 1
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Material Created By: Eric Kelchlin (Oct 2011)
Revision:

Software: ArcGIS 10, SP3

Data: D:\CSP7200\Appendix\Rasters

GDB: ImageryGDB (students create)

MXD: Appendix1.mxd
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SECTION 1 — Raster Data Models
There are four ways to manage raster data in a geodatabase for ArcGIS 10:
Raster Data as an Attribute

Raster data can be stored directly inside an attribute table as long as you have a raster
data type assigned to a field. This method is great for storing small pictures. Photo-
points on a refuge would be a good application. The limitation is that you can only have
1 picture per cell.

Raster Dataset

A raster dataset is one image (typically a mosaicked image) stored in a geodatabase.
The benefit of a raster dataset is that you can seamlessly merge many images into one
complete mosaicked file, which provides a simple way to manage and view imagery.
The drawback is that a raster dataset significantly “bloats” the geodatabase because the
data are stored as uncompressed imagery.

Raster Catalog

A raster catalog is a collection of raster data sets (images) that are NOT mosaicked
together, however they are viewed as one complete image collection. This method is
known as a dynamic mosaicking. Multiple data forms, data types and coordinate
systems can be displayed together in the same raster catalog. There are two types of
raster catalogs: Managed and Unmanaged.

A managed raster catalog is similar to a raster dataset because the imagery are stored
directly in the geodatabase. This simplifies data management, but it can also slow
down loading speeds if too much imagery is added to the catalog.

The unmanaged raster catalog links the imagery from the geodatabase to their folder
location on your PC/server. The imagery maintains its original file format. The
imagery loads faster than in a managed raster catalog. However, this method requires
more file management because you can’t simply give someone your geodatabase
without copying the imagery from the source location.

Mosaic Dataset (New!)

A collection of raster datasets (images) stored as a catalog and viewed as a mosaicked
image, either on your pc or pushed up to an imaging service. It's a hybrid of an
unmanaged raster catalog and a raster dataset. Mosaic datasets utilize mosaicking
functions to deliver dynamically processed raster data to the user. This allows multiple
products to be created from a single raster source, while maintaining the original raster
format.

For more information about mosaic datasets:
http://www.esri.com/news/arcuser/0610/mosaicdataset.html
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SECTION 1 — Creating a Mosaic Dataset

In this section you will create a mosaic dataset for the Marsh Run-Potomac River
Watershed and modify the way it's displayed in ArcMap.

All data are located in the D:\CSP7200\Appendix\Raster folder.

1. Launch ArcMap and open the Appendix1l map document.

2. Open ArcCatalog and dock on the side of the map view.

3. Create a new file geodatabase in the Raster folder using ArcCatalog. Name it
ImageryGDB.

g~ e Sk E;_f L_a' i IEEI
Location: |L] Imageryi3DE, gdb V|

e

WOHIa0 | 2k ]

= ﬁ Home - appendix|Raster
£ DEM
£ watershed (
u.:l ImagerywGDE
@ Appendixl
5 Folder Connections
Toolboxes
Eﬁ Database Servers
Eﬁ Database Connections

B3 GIS Servers
3l Tracking Connections

oS

4. Right-click on the geodatabase and select New > Mosaic Dataset. Name the
dataset Potomac and give it the appropriate coordinate system as shown below.
Leave the pixel properties blank. Click OK when done.

N\, Create Mosaic Dataset

Oukput Location
|D:'I,CSF'?EEIEI'l,.ﬁ.ppendix\,Raster'l,Imager';.-'GDEi.gu:ll:u | E-
Mosaic Dakaset Mame

| Patomac |
Coordinate System

| NAD_1983_UTM_Zone_18N | |

R VANV
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5.  You now have an empty mosaic dataset showing in your Table of Contents. The
next step is to add the rasters into the dataset

Right-click on the Potomac mosaic dataset and select Add Rasters. Change the

Input to Workspace and browse El to the Watershed folder. Click the Add ﬂ
button to add it into the Source field.

"\ Add Rasters To Mosaic Dataset |Z||E|rz|

Mosaic Dataset
|D:'l,CSF‘?EEIEI'I,.ﬁ.ppendix'l,Flaster'l,Imager';.-'GDB.gu:ll:u'l,P'u:utu:-ma-: ﬂ E;-

Raster Tvpe

|Raster Dakasek V| @ g

Inmput

Workspace *

W
+
=
Source =
CehCSP7 2000 Appendici Rasker Watershed
x

< |2

IJpdate Cell Size Ranges [optional]

IJpdate Boundary [optional]

6. Inthe Advanced Options, check the boxes next to Build Pyramids and
Calculate Statistics. Click OK when done.

Build B aster Pyramids [optional]

Calculate Statistics [optional]
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7. Right-click on the Image layer in the Table of Contents and select Zoom to
Layer. You should see the footprint of the images but not the actual imagery.
Explore the imagery using the zoom tools, notice that the images only appear at
a specific scale. This scale can be modified through the properties menu of each
layer in the mosaic dataset.

Falling St James

Waters ) Roxbury

Downsville

Fairplay

Haiesville | Cedar Grove . &
Hpon

Bessemer
Metcersville

Greensburg |
| Scrabble

asburg| | Sharpshurg

" Shephérdstown___
Baker Heights

Mount Pleasant| e -
1 ! Chestnut Grove

Balm; on

Duffields

Egypt = Garretts|Mil
| Engle

8. It would be useful to see the name of each image as labels in the footprints. To
do this, right-click on the Footprint layer and select Label Features.

9. To modify the way the labels are displayed, simply right-click on the Footprint
layer and select Properties and the Label Tab. Change the font to 10, click the
Bold button. Click Apply. You can see the font change on the map, so you can
keep adjusting the text symbology until you find one you like.

Text Sting ‘]}
Label Field: Mare w [ Expreszion... ] ;
Text Symbol ?.
0] Ll T
AaBhYyiz ;3
B
&
Other Dptionz }}
1
Placement Properties. .. ] [ Scale Range... ] [ Label Styles... ] g
%
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10. To set the scale at which the labels are viewed, click on the Scale Range button
and change the values as shown below. Click OK twice. Zoom in and out and

see how

the labels change.

Scale Range

it beyond:

In beyond:

(%) Don't show labels when zoomed:

You can zpecify the range of scales at which labelz will be showwn,

() Uze the zame scale range as the feature layer.

1:250,000 s | [minimum scale]
1:10,000 w | [masimum zcale]
[ ]9 ] [ Cancel ]

11. Right-click on the Footprint layer again and open the Attribute Table. You can
add attributes to the mosaic dataset just like a feature class. Let's ID the imagery
type and when they were taken.

Scroll over to the ProductName field, right-click on the field header and select
Field Calculator. Type in “IR Color Ortho Photo” in parentheses and click OK.

Parser
B Ay [0 & @B script ) Python
Fink Figlds: Type!
e Produ} | ogiecTiD Bl @niumber
IR Color Ortho B | Raster
IR Calor Ortha B | Mame () String
IR Color Ortha B | MinPS
R Color Ortho /| | MaxP3 O Date
R o Orino | | 24P
[ Color Ortho B —areqory =
IR Color Ortho | Tag
IR Color Crtho B Grouphame
IR Color Ortha F ProductMame "
IR Color Ortha F -
R Color Ortha F [ |show Codeblock
IR Color Ortho B Productiame = A
|IF: Color Crtha B | IR, Color Ortho Phobo”
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12. Next, click on the Table Options button | and select Add Field. Name the
new field Imagery_Date, and change the data Type to Date.

Add Field

Mame: |Imager_u Drate
Tope: Iﬁ
Field Properties
Aliaz

Allawy MULL Yalues Yes
Default Yalue

13. Populate the field with Aug 15 2003 using the Field Calculator. The syntax will
be #08-15-2003#

Field Calculator

Parser }}
(%) B Script ) Python i
3
Fields: Type: %
;I 3
QOBIECTID s
b’ Murnb
Raster {;“} HmREr ?
Mame ) String ;7
MinPS 1..}
MaxPs Obate 3
LowP'S
HighPs
Category B
Tag 1?
Grouphare 3
Productiarme v :j.
- >
[] show Codeblock P
Imagety_Date = ’3:
#05-15-20034# 5

L T L

14. Next, let’s correct the color balance of the images. Close the attribute table.
Open ArcToolbox and browse to Data Management Tools > Raster > Mosaic
Dataset and select the Color Balance Mosaic Dataset tool.

Change the fields to what is shown below. Click OK to run the tool. Notice how
the color balance in the keedysville_sw and harpers_ferry images were
adjusted according to the target raster.

Managing Imagery
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"\ Color Balance Mosaic Dataset |Z||E|[Z|

Masaic Dataset
Patomac ﬂ B

Balance Method (opkional)
| HISTOGRAM v|

Color Surface Type (opkional)

Target Raster (optional) K

|D:'I,CSF'?EIIIIZI'l,.ﬁ.ppendix'l,Raster'l,'-.-'-.-'atershe-:l'l,shepherdstnwn_sw.siu:l | E;-

¥ Pre-processing Options

[ ik ] [ Cancel ] [Envirnnments... ] [ Show Help == ]

15. Next, let's construct a definition query on the Potomac mosaic dataset to only
show the Shepherdstown images. This is a great way to utilize one mosaic
dataset for many different audiences/needs without reconstructing a whole new
dataset.

To do this, simply right-click on the Potomac dataset layer and select Properties.

Select the Definition Tab and click L QuervBuider.. | gyig the query that
only shows the Shepherdstown images as shown below. Click OK twice.

Layer Properties

General Su:uuru:e| Definition Cueny |Time

Definition Query:

"Mame" LIKE 'sheps’ k

I AN YN el

[ Cuery Builder. .. W
e e P A T Wl S

16. Save ® your map document and close ArcMap.
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SECTION 2 — Creating a Reference Mosaic Dataset to Process Elevation Data

In this section you will create a series of reference mosaic datasets to create many
different products from a single Digital Elevation Model raster layer. This section
illustrates the power of functions which modify data on the fly for viewing purposes,
rather than modifying the original data source.

1. Open ArcCatalog.

2. Right-click on the ImageGDB geodatabase and select New > Mosaic Dataset.
Name the dataset NCTC_DEM.

Click on the properties button E and import the coordinate system

from the idwO5 file in the DEM folder. Leave the pixel properties blank. Click
OK when done.

%, Create Mosaic Dataset

Oubpuk Location

L\ C2SP7200AppendixiRastert ImageryGDE. gdb @
Mosaic Dakaset Mame

MCTC_DEM
Coordinakte System

MAD_1985_UTM_Zane_15M [t

¥ Pixel Properties

[ OF ] [ Cancel ] [En'-.-'iru:unments... ] [ Show Help == ]

3. Right-click on the NCTC_DEM mosaic dataset and select Add Rasters.

Browse to the DEM folder and add the idwO5 file. Proceed to the next
step....

4. Check the Update Overviews box. Click OK to run the tool.

¥ Advanced Options

WW—\M

IJpdate Overviews [optional]

¥ Raster Pyramid Options

H".w*‘“kf’v“"'"ﬁﬂlr"upw
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5. Next we're going to make a reference mosaic dataset to process the DEM into

a hillshade view. To do this, open the ArcToolbox window and select
Create Referenced Mosaic Dataset in the Data Management Tools > Raster
> Mosaic Raster toolset.

& Raster

| -8 Mosaic Dataset
#., Add Rasters To Mosaic Dataset
#., Build Boundary
#., Build Fookprinks
#., Build Overviews
#., Build Seamlines
#., Calculate Cell Size Ranges

#., Color Balance Mosaic Daeset
"f-m Campukte Dirky Ar

"f-m Zreate Mosaic O

&

Create Referenced Mosaic Dakaset

B
"f-m Define Mosaic Dataset MoData
"f-m Define Owerviews

AN N g N

6. Populate the fields as shown below. For the Output, browse to the
ImageryGDB and name the file Hillshade. Click OK when done.

Input Raster Catalog or Mosaic Dataset

|NCTC_DEM | &

Cukputk Mosaic Dakaset -
CeCSPT 2000 appendixRaster ImageryGDE. gdbiHillshade E;-

Coordinate System {optional) -
MAD_1985_UTM_Zone_LEN g

Build Boundary [optional]

¥ Pixel Properties

JFW\II\‘\VJ\M—U_,-Muv\f\\

¥ Selection

>
¥ Visibility

7. Right-click on the Hillshade dataset and select Properties > Functions Tab.
Right-click on the Mosaic Function and Insert the Hillshade Function. See
the example below.
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£ DEM

£ ImagervicDE, Ove

£ watershed

=2 ImageryaDE
(&) AMD_HCTC T
AMD_HCTC T
% Hillshade
5 NCTC_DEM
% Patarmac

@ Appendixl

Dacuments

Exetcisel

Exercise3

Exercised

Exercises

Exercise?

Exercised

Finals

MCTC

RLGIS

web_rmaterial

Bombayhook,

Eric

Mosaic Dataset Properties

| General || Defaults ||

#1" Coordinate System

| Fields ||

|ndexes

‘ Furctionz

= s Function Chain
= Hillshade
¥ 3 asaic Function|

JaArithrmetic Funckion

Properties...

JaBspect Function
J5Clip Function
JaColor Model Conversion Funckion

m-"‘"\av_.-w

JaColormap Function
JaColormap To RGE Function
J5 Complex Function
JaComposite Band Function
J5Constant Function

Ja Convolution Function
Ja-Extract Band Funckion
JaGeometric Funckion
JaGrayscale Funckion
fHillshade Function

Ja-Mask Function

et e N e O PR e T T

8. Change the Z Factor to 2, keeping the rest of the defaults. NCTC does not

have a great relief, so this will give it a bit more of a bang for the money. Click

OK.

Raster Function Properties

| <Mosaic Functian.OutputRaster:bl

General | Hilzhade |
Input DEM:
&zimuth: | 315
itude: 45 ,
Alkikude: | .
Z Factar: | 2
’W\—JW
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9. Right-click on the Mosaic Function, select Properties and change the Output
Pixel Type to 32 Bit Float. Click OK twice.

This will greatly enhance the display of the image. Notice that the detail
changes as you zoom in and out of the Hillshade layer, this is the result of
Overlays.

Raster Function Properties

General | Output Infio

Funckion MNarme: Viosaic Funckion |

Drescripion: Perfarm on-the-fly mosaic on a rasker

L
}
r
catalog, j
>
Y

I'd

Cukpuk Pivel Type: | 32 Bit Float W }
>
s

10. Next, let’s create a shaded relief, which is essentially a colorized version of the
hillshade. To do this, create another referenced mosaic dataset using
ArcToobox as we did above, name it Shaded_Relief. Make sure to reference
the NCTC_DEM as above as well.

\ Create Referenced Mosaic Dataset

Input Raster Catalog or Mosaic Dataset }?\
| DHCSP72004AppendixiFasteriImageryGDE. gdb\NCTC_DEM = E
Outpuk Mosaic Dakaset o {-r?
|D:'l,CSF‘F"2I]D'l,.ﬁ.ppendix'l,Raster'l,Imager';.-'GDB.gdl:u'l,Shaded_RelieF | E;- 1%
Coordinake System (optional) - {‘
| NAD_1983_UTM_Zone_18N | o S
_

11. Right-click on the new Shaded_Relief dataset and insert the shaded relief
function. Use a Z Factor of 2. Click OK.

Managing Imagery
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Raster Function Properties

General | Shaded Relief |

Input Raster:

| <Mosaic Function, QutputRaster =

i 4

Color Ramp;

Azimuth: | 315
alkitude: | 43
Z Factor: | 2

meﬂuv“'u"\rv\‘ﬁw}“‘\_@;w ..--\J-\l-"\.....a |'.-

|
|
|
4

12. Change the Output Pixel Type to 32 Bit Float in the properties of the Mosaic

Function like we did with the Hillshade layer.

13.
Aspect Function.

Create a new reference mosaic dataset using the steps above and insert the

Modify the Mosaic Function to 32 Bit Float as above.

14.
color to your Aspect layer.

Right-click on the Aspect Function and Insert a Colormap Function to add

Mosaic Dataset Properties

| General || Defaults || 1" Coordinate System [ R aster Coordinate System _},
| Fields | Indewes | Furctions }
= ,53&, Function Chain >
=& Aspect %
SR Aspect Furction |
__& Mo=aic S Arithmetic Funcion
Ja=Aspect Function
Remove S5 Clip Funckion 3
Properties... S5 Color Model Conversion Funckion :E
S Colormap Funckion
Ja=Colarmap To RGE Funckion )
Ja=Complex Funckion ]
T s T Mo I W, Y f
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15. Use the Elevation colormap. Click OK twice.

Raster Function Properties

General ':D|Dfmali'|

=Aspect Function, DutputRaster = | [ E;. ]

Colormap: V’| [E;- ]
RPN I AP T U S

16. Explore your new Aspect layer.

Inpuk Raster:

| e ation

T e e

= 3 csprzmn
= B3 Appendix
3 Appendix_Final
3 custam
= 5 Raster
5 oEm
B ImageryaDE, Overviews
E3 watershed
= |3 ImageryGDE
[El) aMD_MCTC_DEM_CSL
AMD_MCTC_DEM_OVR,
% Aspect
& Hilshade
T NCTC_DEM
% Potomac
@ shaded_Relief

Managing Imagery
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Thematic Data Structure Examples for your Refuge GIS or Geodatabase

Example 1
Aerial Photography
Buildings/Structures
Cultural Resources
Fences and Gates
Geology
Historic Maps
Hydrography
Invasive Species
LiDAR, Contours and Elevation
Monitoring Sites
Oil, Gas and Mining
Othophotography
Refuge Management Zones/Units
Roads, Railroads and Trails
Signs
Soils
Species Observations
Springs and Wells
Survey Monuments/Data

Utilities

Vegetation, Land Cover and Habitat

Water Structures

Wildfire and Prescribed Burning

Example 2
Annual Performance Plan Database
Buildings
Cultural Resources
Fences and Gates
Fire Management Units
Hunting Zones
Hydrography
Improved Assets
Managed Wetlands
Management Units
Oil and Gas/Mining
Permanent Monitoring Sites
Public Access
Roads, Trails and Parking
Signs
Vegetation/Landcover

Water Management Infrastructure

Refuge Data Themes
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File Geodatabase Data Types, Descriptions and Examples

Size

Decimal

Data Type (Bytes) Length Places Description Example
Short Integer 2 1-4 0 Use for sub-types 10
Long Integer 4 5-10 0 10000
Single Floating 4 1-6 0-6 100000.999999
Double Floating 8 7+ 0+ 100000.99999999
Text 1-255 Default size is 50 Text
Date 0 12/13/2010
GUID 16 36 0 Global Unique Identifier; Use as {3F2504E0-4F89-11D3-
the origin key for relationships 9A0C-0305E82C3301}
i Binary Large Object, a long - .
BLOB 36-36,965 sequence of binary numbers Images, multi-media
Raster Raster imagery .sid, .tiff, .jpg

SHAPE Geometry

The geometric datatype used by
ArcGIS; Cannot delete

point, line, polygon,
multipoint, & multipatch

Object ID

ESRI auto-generated number;
Cannot delete

Field Precision - identifies the number of digits that can be stored in the field.

Field Scale — identifies the number of decimal places for floating and double fields

Data Types
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Exercise 1 — Establishing Spatial Reference

Session Objectives: At the conclusion of this session, you will be able to:

M Assign a coordinate system to an ArcMap data frame

d Define and transform datum’s and coordinate systems for vector and raster
datasets

Establishing Spatial Reference 1
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Material Created By: Todd Sutherland (December 2005)

Revision: Eric Kelchlin (September 2011)

Software: ArcGIS 10 SP2

Directory Path: D:\CSP7200\Exercisel

Shapefiles: mn_wpas_albers, mn_cnties_utm.shp, p8_brdsrvy.shp, p8_landcov.shp

Imagery: p08_doq.sid
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SECTION 1 — Assign a Coordinate System to a Data Frame

Unless stated otherwise, all data are located in D:\CSP7200\Exercisel.

&
1. Launch ArcMap mﬁq.apu:l and open a New Blank Map.

% ArcMap - Getting Started

Open existing map or make new map using a kemplate

[=1- Exisking Maps ”~ My Templates w
Recent -
Browse re...

= Mew Maps (
My Templates j|

[=- Templates
[=)- standard Page Si
Architectural
IS0 (A) Page
Morth Americ
[=)- Traditional Layou

Blank Map

Induskry
LS4 Architectural Page Sizes
w'iar|d b
< | > | v
C:\Documents and Settingsiekelchlint Application Data\ESRIDeskiopl0.04arcMap| TemplatesiMarmal. mixt
Cefaulk geodatabase for this map: What is this?
| CDocuments and Settingsiekelchlini My Documents) arcGIS Defaulkgdb L | @
[ ] Do ot show this dislog in the future, oK l ’ Cancel ]

2. Right-click on the Layers data frame and select Properties. Click on the
Coordinate System tab. By default, no coordinate system is assigned to the
data frame. Click OK to close the dialog.

Data Frame Properties

Feature Cache | Annotation Groups | Estent Indicators || Frame Size and Position
General [ata Frame | Coordinate System Humination Girids

Current coordinate system:

Mo projection & Clear
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3. Add the wpa_albers.shp layer. This layer has a projection file (.prj) and
therefore the data frame will assume the projection.

4. Check the data from properties again. What coordinate system is the data frame
now 2

When adding multiple layers at the same time, ArcMap uses the last layer you
select to set the data frame’s coordinate system.

5. Add the counties_utm.shp layer. You should get a warning “Unknown
Spatial Reference”. This layer does not have an associated .prj file.

£ Unknown Spatial Reference @ E]

The following data zources wow added are mizsing zpatial reference
infarmation. Thiz data can be drawn in Archtap, but cannot be projected:

counties_utm

This warning does not always appear when adding layers that lack spatial
reference information. Hence, it is very important that you always define the
spatial reference of your layers. This is vital for shapefiles!

6. Click Full Extent v on the Tools toolbar. These 2 layers do not overly even
though both represent features in Minnesota. The counties_utm layer does not
have a projection file, therefore Arcmap cannot determine its coordinate system.
If this layer had this valuable information, then ArcMap could perform an “on-the-
fly projection”. These two layers would then be aligned in the same coordinate
space.

7. The native projection for this layer is UTM-Zone 15, NAD83. So, let’s assign this
coordinate system to the data frame to get these two layers to line-up.

8. Right-click on the Layers data frame and select Properties. Select the
Coordinate Systems tab.
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9.

10.

11.

12.

13.

In the Select a coordinate system section, navigate through the Predefined >
Projected Coordinate Systems > UTM > NAD 1983 folders and select NAD83
UTM Zone 15N. Click OK.

l Transrormations, . ]

Select a coordinate syskem;

5] Favorites [ Modify. .. ]
=R ] P =defined

5] Gengraphic Coordinate Syskerns [ Impork ]
B3 Projected Coaordinate Systemns *
£ Layers
T
E5 =custamn:=

Select a coordinate system:

= MAD 1953 ”
L MAD 1983 UTM Zone 10M

i MAD 1983 UTM Zone 11N

i MAD 1983 UTM Zone 12M
i MAD 1983 UTM Zone 13M
i MAD 1983 UTM Zone 14N
FAMAD 1933 UTM Zone 15M
i MAD 1983 UTM Zone 16M
) & 17

Click Full Extent v on the Tools toolbar. Drag the wpa_albers layer on top of
the counties_utm layer in the Table of Contents.

The two layers now overly correctly because the wpa_albers file, which has an
associated projection file, is projected on the fly from Albers to UTM by ArcMap.

Is this the best approach for dealing with this issue? Why or why

not

Close -rg-l ArcMap. Do not save changes.
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SECTION 2 — Using the Define Projection Tool

In this section you will define a projection for the counties_utm.shp file. For
shapefiles, defining a projection means that you will be creating a .prj file.

1. Launch ArcCatalog from the desktop.

2. Right-click on the counties_utm layer in your catalog tree and select
Properties. Click on the XY Coordinate System tab and notice how the
coordinate system is unknown. Select OK to close the dialog.

Shapefile Properties

General | # Coordinate System | Fields || Indexes

Mame: | LInknown |

Details:

3.  Open ArcToolbox if it's not already docked on the right side of your screen.

4. Find the Data Management Tools > Projections and Transformations toolbox
and double-click on the Define Projection tool.

ArcToolbox
B Package
=) 8 Projections and TransFarmations
By Feature
By Raster
,r\% Convert Coordinate Motation
“':% Create Cuskom Geographic Transform
“':% Create Spatial Reference
g Cefine Projection
%: Rasker
kionship Classes

X000 | 20 .ﬂ

5. Navigate to the counties_utm layer and select the properties @ icon. Click

on the button and browse to through the Projected Coordinate
System folders and select the appropriate coordinate system as shown
below. Click OK when done.
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\ Define Projection

Input Dataset or Feature Class

: D:\CSP7200\Exercisel\counties_utm.shp E—'_';
Coordinate System
| NAD_1983_UTM_Zone_15N | ¢

v

[ oK ] [ Cancel ] [Environments... ] [ Show Help >> ]

6. Right-click on the counties_utm layer in the catalog tree to see that the
Coordinate System was assigned correctly.

Shapefile Properties

General | =7 Coordinate Spstem | Fields || Indeses

MName: | MAD_1983_UTM_Zone_15N |

Dretails:

Projection: Transverse_Mercataor
False_Easting: S00000.000000
False_Maorthing: 0.000000
Central_Meridian: -93.000000
Scale_Factor: 0,999600
Latitude_OF_Crigin: 0,000000
Linear Unit: Meter {1.000000%

[

Geographic Coordinate Systerm; @CS_Morth_American_1983
angular Unit: Degree (0,01 745329251 9943299)
Prime Meridian: Greenwich (0, 000000000000000000% =
Draturn; D_Morth_American_1933
Spheroid: GRS_1980
Semimajor Axis: 6375137, 000000000000000000

[ £
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SECTION 3 — Using the Project Tool to Change the Spatial Reference

ArcMap’s on-the-fly projection should only be used for display purposes. The
recommended approach is to ensure that all GIS layers have the same spatial reference
to avoid errors in spatial analyses. In this section you will change the projection of the
wpa_albers.shp layer to match the counties_utm.shp layer.

1. In ArcToolbox, navigate to the Data Management Tools > Projections and
Transformations > Feature toolbox and double-click on the Project tool.

=B Projections and TransFarmations

= By Feature
=" Batch Project

roject

2. Fill-in the fields as shown below. Name the layer wpa_utm and save in the
same folder. Click OK when done.

"\ Project E”E”zl
L

Input Dataset or Feature Class

|D:'I,CSF'?EIIIEI'I,Exerciselﬁ,wpa_albers.shp +| E;-
Input Coordinate System (optional)
Cutput Dataset or Feature Class
|D:'I,CSF‘?EIIIEI'I,Exern:iselﬁ,wpa_utm.shp +| E:-
Cutput Coordinate Syskem
| NAD_1983_UTM_Zone_15N +| [
Geographic Transformation {optional)
‘ |
£ >
[ Ik ] [ Cancel ] [Envirunments... ] [ Show Help == ]
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SECTION 4 — Surviving a Datum Shift

This section demonstrates how one can obtain inaccurate results when conducting
spatial analyses using layers that are NOT referencing the same spatial reference
system. This could easily happen if you have not assigned spatial reference information
to your files.

1. Close @ ArcCatalog and launch ArcMa

2. Open a New Blank Map and Add the bird_survey.shp and landcover.shp
layers. Click OK at the Unknown Spatial Reference warning dialog if it appears.

3. Notice that both layers appear to align, but if you open the Properties > Source
tab in the bird_survey layer you'll see that this layers coordinate system is
undefined.

4. What's the coordinate system for the landcover layer ?

A novice user may believe that these layers are using the same coordinate
system since they both overlay. They both do in fact use the same map
projection (UTM Zone 15), but different datums. Therefore, these 2 layers are
not using the same spatial reference system.

In Minnesota, the difference between NAD27 and NAD83 coordinates is
approximately 15 meters for the X value and -213 meters for the Y value. This
amount of positional error will cause inaccurate results when performing spatial
analyses. To demonstrate this fact, we are simply going to pretend everything is
OK and conduct our spatial analysis.

5. For our analysis we want to identify all the habitat types that contained greater
than 5 American Redstart observations in Pool 8 during the 1996 survey.

From the Selection menu, choose Select By Attributes and create a query for
greater than 5 American Redstarts (code = NAMRE) in the bird_survey layer.

SELECT * FROM bird_survey "WHERE:

"MaMAE" F 5

6. Click Apply and close the Select By Attributes dialog.
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7. Click on the Selection menu again, but this time choose Select By Location.
We want to select features from the landcover layer that intersect with the
selected features of the bird_survey layer. See the example below.

Select By Location

Select Features from one ar more kargek layvers based on their location in
relation ko the Features in the source layer,

Selection method:

|select Features From W

Target layer(s):

O bird_survesy
landcover

[ ]only show selectable lavers in this list

Source layer:
K< bird _survey |

[ ]Use selected features (26 Features selected)

Spatial selection method:

|Tar-;|et laver(s) features inkersect the Source layver Feature W |

[ ]apply a search distance
| 4000000000 | |meters v

[ ok H Apply ] [ Close

8. Click Apply and close the Select By Location dialog.

9. Click on the List by Selection icon in the table of contents.

Table OF Col B X f}}

- LA

Y 4
. 5

+ -] Selected

:l =] Selecke {:
El & landcover K [ 109 ?
*-._:nl:uiru:l_survey [ 4 26 />

A e W R L ey
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10. Right-click on the landcover layer and Open the Attribute table. Right-click on
the LCU field and choose Summarize.

11. Just make sure the output is going to your Exercisel folder. Click OK.

Summarize

Summarize creates a new table containing one record for each unigue value
aof the gelected figld, along with statistics summarnizing any of the other fields.

1. Select a field to zummarize:
Lcu v

2. Choose one or more summary statistics to be included in the
autpLt tahle:
=N FI
[T First

[ Last
AREA,

PERIMETER

Pa_EILEEM_

Miwdl_CODE B
LEU_13

EFPL_CADE

CLASS

L
T LT T S
3. Specify output kable; i

| 0:ACSP7200ME wercize] S5 umn,_Output. dbf |

|3

I I Y Y

Summarize on the selected records anly

[ About Summarizing D ata ] [ ] ] [ Cancel ]

12. Click on the List by Source icon. Right-click on the results table select Open.

= E3 0:\CSP7200\Exercisel
fe = bird_survey

I *

= landcover

oo LA

N VI Ny e

Jnins and Relates 3
el W Vb P

g
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13. Right-click on the Count_LCU field and select Sort Descending. What are the
top three land cover types and what is the count for each?

14. Clear the selected features by clicking on the Clear Selection tool.

® Q[M@ 252 Véﬂ-@t 0/ B2 ML 0

Next we are going to perform the same summary as above, but this time transform the
bird_survey layer to the same datum as the landcover layer. Before we can do this
however, we need to examine the metadata and write down the datum and coordinate
system.

15. Right-click on the bird_survey layer in the table of contents and select Data >
View Item Description. To view the datum and coordinate system simply scroll
down and select the ArcGIS Metadata > Reference System section. What is
the answer?

16. Next, use the Project tool in ArcToolbox to define the appropriate projection to
the bird_survey layer. A quick way to find the tool is simply use the Search tool

[& located on the Standard toolbar or docked at the right side of the screen.

17. Select Tools, search for “Project”. Click the Project (Data Management) item
on the list to activate the tool.

4= Q}' _- ﬂ Local Search
Maps

AlL lap

|prujeu::t

Search returned 10 items. Help
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18. Populate the fields as shown below. Name the output file bird_survey NAD83
and save in the Exercisel folder. Since the input and output coordinate systems

use two different datums, we must select a Geographic Transformation. Click OK
when done.

N\ Project

Input Dataset or Feature Class

| bird_surwey j

Input Coordinate System (optional)
MAD_1927_UTM_Zone_15H

Cukput Dataset or Feature Class
oA CSPT 200 Exercise 1bird_survey _MNADE3.shp
Cutput Coordinate Syskem
MaD_1983_UTM_Fone_15M

Geographic Transformation {optional)

MAD_1927_To_MAD_1983_NADCON o+
x

£ »

Ok, ] [ Cancel ] [Envirnnments... ] [ Show Help ==

19. Your new layer will be added at the top of your table of contents. If you receive
an error, refresh the active view and try again.

20. Remove the old bird_survey layer and perform the analysis again using the
bird_survey NADB83 layer. What are your answers this time?

Establishing Spatial Reference 13





GIS Project Design I: Data Development and Management 2011
U.S. Fish and Wildlife Service National Conservation Training Center

TIP: Unlike shapefiles, geodatabases require you to assign a spatial reference to all
your layers (known as feature classes in a geodatabase) because a geodatabase has
integrity and rules that must be followed. Shapefiles are angry stepchildren with bad
habits and short memories. So, choose the right data type for your next GIS project.

SECTION 5 — Transforming and Projecting Raster Datasets

4.

Clear all selected features and add ¥ the Mn_Imagery.sid raster layer.

Notice the Geographic Coordinate Systems Warning dialog appears. You are
informed that the layer you just added uses a different geographic coordinate
system (datum) than the exiting map data or data frame. It also suggest that you
may need to choose a different geographic transformation. It is very important to
understand what is going on here. ArcMap warns you of this issue because
there are several datum transformation methods that could be used and ArcMap
has automatically selected one for you.

Click the [__Trensformations... | 110 and verify that the fields match those shown
below. Click Close when done.

The image has been on-the-fly projected; the spatial reference information is not
permanently changed. This is really just for background use only, not analyses.

Geographic Coordinate System Transformations EE|

Convert From;

GCS Morth American 1927
GCS5_Morth_American_1983

IH
-

Cancel

Inko:

GCS5_Morth_American_1983 W
Using:
MAD 1927 _To_NaD_1933_MADCON " Mew. ..

Method: MADCOMN - dakaset=conus

To permanently change the spatial reference information, first remove the
Mn_Image layer from the table of contents.
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5. Use the Search tool & to find the Project Raster tool in ArcToolbox. Click on
Project Raster (Data Management) item to activate the tool.

6. Make sure the fields match those as shown below. Rename the image
Mn_Image83 and save it in the Exercisel folder. Note: the raster file name
cannot be longer than 11 characters.

"\ Project Raster

Input Rasker
e CSPT 2000 Exercise 1\Mn_Imagery, sid [,'—_1';-

Input Coordinate System (optional)

QOutpuk Raster Dataset -
LA CSPT 200 Exercise 1\Mn_ImagerySs [,'—_?';-
Cutput Coordinate Syskem -
=g

MAD_1953_UTM_Zone_15M

Geographic Transformation {optional)

MaD_1927 To_NaD_1953_MNaDCOM +
x

— L3

(a]4 ] [ Cancel ] [Envirunments... ] [ Show Help == ]

7. Click OK. The process will take a couple minutes to complete. Once done, the
image will automatically appear in your table of contents.

8.  Verify that the projection is correct by looking at the metadata as we did
previously, or by simply right-clicking on the image layer and viewing the Source
information.
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Layer Properties

General | Source |E:-:tent Dizplay | Symbology || Fields | Joins & Relates

i
1
Property YWalue ¢
Top 43650831,33849 5
Left 630109,391711 3
Right e46651,391711 ’3
Bakkornm 4824362, 33849 1"‘;‘;
=] Spatial Reference MAD_1933_UTM_Fone_15M 4
Linear Lnit Meker (1,0000000 §?
Angular Unit Degree (0,01 745329251994 35295) )
False_Easting 500000 3
False_Marthing 1] "}
. . 5
Daka Source ‘\_-,.
Data Twpe: File Sywstem Rasker =~
Folder: D CSP7200NExerrise ] j"
Rasker: Mn_Imagery83 E

|
|

9. Close ArcMap. Do not save your document.
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Exercise 2 - Geodatabase Design for Legacy Data and Project
Specific Data Collection

Session Objectives: At the conclusion of this session, you will be able to:

Create a file geodatabase with a thematic structure.

Convert a mess of shapefiles and miscellaneous datasets into a clean and smart
file geodatabase.

L Createa project specific geodatabase using a structured framework.
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SECTION 1 — Managing Legacy Data with a File Geodatabase

This section demonstrates how to use tools in ArcCatalog to convert a mess of
shapefiles and other datasets into a clean and smart geodatabase. The first step is to
examine your data layers and group similar items (i.e. shapefile layers) into file folders.
These folders can become your feature datasets and thereby structure your
geodatabase. The structure can be thematic (i.e. theme based), geographical, project
specific or a combination of all three. You can have one geodatabase or many; this will
depend on how much data you have and also on your project objectives and office
organizational requirements.

When you create the feature datasets you will also have to decide on a datum and
projection. You can assign different spatial references for the feature datasets within
the same geodatabase, but this is best done for geographically based designs.
Thematic designs will typically have the same datum and projection for the data layers
in the geodatabase.

Once you have a geodatabase with a structure of empty feature datasets, the next step
is to create feature classes from your legacy data. This is your opportunity to delete
duplicate layers and messy data without metadata. The data clean-up and compilation
efforts can be done as part of the data import/loading process while creating new
feature classes.

TASK 1 — Create a File Geodatabase with a Thematic Structure

1. Open ArcCatalog.

2. Right-click on the Connect to folder button and select Connect to Folder.
Navigate to the location of the D:\CSP7200\NCTC folder and click OK. All of
your datasets for this exercise will reside in these subfolders.

,,.'T ArcCatalog - ArcInfo - Folder Connections

File Edit YWiew Go Geoprocessing  Customize

Locakion: IF:::I::Ier Connections

Catalog Tr

=g clder Co —
=r
ﬁ Toolbaxes |15 Conneck Folder. ..

E@ Database 51w Refresh
£ Database Connections
Eﬂj I3 Servers
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3. Create a new file geodatabase in the GDB folder by simply_Right-clicking on the
GDB folder, choose New and select File Geodatabase.

o ArcCatalog - Arclnfo - D:ACSP 7 2000NCTCVGDB

File Edit Wiew Go  Geoprocessing  Customize  Windows  Help

2 et (A x| SEEEEE[RR QBB Par? o H =

Location; | D:AESPP200MMCTCANGD B

Catalog Tree Cantents | Preview | Description
= E5 Folder Connections
]
D
= £ D:\CSPT20MMNCTC
E@ Copy Chrl4C
£ tman
£ Pict % Paste  Chrl+y
£ Proje 3 Delete
£ shap
£ Tabl
L,
Toolboxes | M 3 | £ Folder
f{J Datahase 5e

£l Datahase ¢ & —
@ GI5 Servers 8 Personal Geodatabase

ANt SN RN T RN e

Marme

Renarme Fz

Refresh

[

Properties... | | 4 File Geodatabase |

\d“u\r\,/\uwwwvwﬁavuax‘hﬂju Wy )’""'a*"’ﬂw

{
4

4. Name the geodatabase “NCTC” and hit enter on your keyboard. A new file
geodatabase has been created.

5. Next, create a new feature dataset that will store our feature classes. Right-click
the NCTC geodatabase and select New > Feature Dataset.

= £ DiCSPREOmNCTE

= £ GDB
(L
B 1ny @ Copy Chrl+C
= rif
Eir o
+]
H ! ¥ Delete
£33 sh
£ 7 Rename Fz

EL | e Refresh

Toolboxes
Mew » H
Eﬁ Database| [ Feature Datasst

£ Database Impart v || Feature Class...
L P . )

RI’ R W AWV
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6. Type Boundary for the name of this feature dataset. Click Next @

7. We need to assign a coordinate system for the feature dataset. Select
Projected Coordinate System > UTM > NAD 1983 > UTM Zone 18N for the
coordinate system. This is the standard projection used at NCTC. Click Next.

E Geographic Coordinate Swskems g E:;Z :
EE Projected Coordinate Systems _ E Europe
-] ARC {equal arc-second) : i i

: . #-E3 Indonesia
B+ Continental E| Malaysia
(-] County Systems m-E mnmigz?
- Gauss Kruger :

= : : = MAD 1983
£ Mational Grid
g F.;;':na e A7) MAD 1983 UTM Zone 10M

: NAD 1983 UTM Zone 11N

&£ State I

g St:t: : a;zms NAD 1983 UTM Zone 12H
: ¥ NAD 1983 UTM Zone 13N

=[5 UTM

= -EI africa NAD 1983 UTM Zone 144
; NAD 1983 UTM Zone 154
- Asia one

E Europe MAD 1933 UTM Zone 16M

-3 Indonesia
EI Malaysia
£ MaD 1927
£ MAD 1953
£ Mew Zealand
-5 Morth America

MAD 1933 UTM Zone 17N

MAD 1933 UTM Zone 18N
MAD 1933 UTM Zone 19M
MAD 1933 UTM Zone 1M

MAD 1933 UTM Zone 20M
-ffy NAD 1983 UTM Zone 21N

8. Click Next in the vertical coordinate system dialog, you won't need to define this
in most situations.

9. Inthe next dialog, keep the default tolerances and click Finish. Notice how the
feature dataset is added below the NCTC geodatabase.

10. Create another feature dataset, however, since we are using the same
coordinate system for all feature datasets, simply right-click on the Boundary
feature dataset and select Copy.

11. Next, right-click on the NCTC geodatabase and select Paste. Click OK at the
data transfer dialog.
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12. Rename the feature class by simply right-clicking on the Boundary_1 feature
class and selecting Rename. Rename it to Hydrology. This technique can be
quite the time saver.

==l E7] CHCSPFA0L
= EJ a0B
= L3 MCTC.gdb
[ Boundary
Q&R Eoundary 1]
£ Imagery @ Copy Ctri+C
5] Metadata
£ Projects
3 shapefiles
£ Tables | Rename Fz
&l Tooboxes Refresh

Paste Chrl4+y

X [

Delete

¥

13. Create two more feature datasets using the same methodology. Name the first
“Transportation” and the other “Monitoring”.

= E5 Folder Connections
= £ ChCsPraol
= £ GoB

SR FricT.qdb
ﬁ Boundary
ﬁ Hydrology
ﬁ Fonitoring
ﬁ Transporkation

14. Can you think of any other feature datasets that would help organize your GIS
data at your office?
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TASK 2 — Creating a New Feature Class from an Old Shapefile

1. Right-click on the Boundary feature dataset, choose Import and select Feature
Class (single...).

[ k
| Imnpork J m Feature Class (single)...
Export b Feature Class (mulkipla)...

2. For Input Features, click the browse folder EI button and navigate to the

Shapefiles folder. Choose the Boundary.shp file and click the Add
button.

3. Type "ntc_boundary “ in the Output Feature Class field. Click OK.

"\ Feature Class to Feature Class [Z”E”g|
L

Inpuk Features

| DH\CSP72004NCTC| Shapefiles|Boundary. shp |

Outpuk Location
| Dr\CSPTZ00NCTC|GDEYNCTC. gdblBoundary |

& |&

Cukbput Feature Class
| nkc_boundarsy
Expression {optional)

Field Map {optional)

MCTC_BMD (Long)
MCTC_BMD T {Long)
TRACTHO (Text)
STATLS (Text)
MWRUNIT (Text)
MWRNAME (Text)
IFWSHO (Text)
Shape_Leng [Double)
Shape_area (Double)

£l

e [» [x [+

R = R R = e R Ry R R

W

(0] 4 l [ Cancel ] [Envirnnments... ] [ Show Help == ]
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4. Expand the Boundary feature dataset and select the new feature class. Click on
the Preview tab to view the new feature class you just imported.

5. Change the Preview field from Geography to Table. What two land status
attributes are listed in the table? and

T ArcCatalog - ArcInfo - D:\CSP7200\NCTC\GDBANCTC.gdb\Boundary\ntc_boundary =3

File Edit W“iew Go Geoprocessing Customize  Windows  Help

2 | 2% 5 B R % |88 55 == a0 FERE Far? . A0 ¢ @ & -

Lacation: | D:\CSP7200\NCTCAGDENMCTE. gdbhBoundanynte_boundary e (BERREE
Catalog Tree e Eontentsl Preview |Descriptinn
= EJ NCTC ~ L
= [ aos =
= L3 NCTC =
(=}
H

= ﬁ Boundary
[=2) nkc_boundary
ﬁ Hydrology
ﬁ Monitoring N ‘
ﬁ Transportation
£ Imagery
[ Pickures
3 Projects
3 shapefiles

£ Tables
£ RLals _
B web_material v Preview: Geagraphy v
File Geodatabase Feature Class selecked Geagraphy

6. On the main toolbar, click Customize > ArcCatalog Options and make sure
your metadata style is FGDC CSDGM Metadata.

ArcCatalog Options

Gereral | File Typez | Contents | Comnections | Metadata | Tables | Raster | CaD

Metadata Skyle

The stvle determines how metadata is viewed, exported, and
wvalidated, and which pages appear when editing metadata.

FEDiC CSDiEM Mekadata

Metadata Updates

An item's inkrinsic properties such as its name or number of features
can be updated automatically in the metadata.
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7. Click on the Description Tab to view the metadata. Search through the
metadata and find what these two attributes indicate.

Location; | D:ACSPP2000HCTCAVGDEANCT CLgdb B oundarynte_boundary Ml 54 [ |23 = Jg
Catalog Tree T X | Contents | Preview DESCfiDtiDﬂ* b
= B meTe & - g

=l G.E_:'B (= Print = Edit o Validate *] Export s Import ?

= L8 MCT !

= Boundar

o & nte boundary ntc_boundary {
# [ Hydralogy File Geodatabase Feature Class :7

+ 'ﬁ Monitoring 11,

+ 'ﬁ| Transporkation },

+ 3 Imagery i\

+ £ Pictures -~

+ £ Projects %

L vy N i Y A AN

8. What does the coded “0” and “a” status attributes refer to?

TASK 3 — Creating Multiple Feature Classes from Multiple Shapefiles

1. Next, let's bring in a batch of shapefiles all at once to save time. Right-click on
the Hydrology feature dataset and select Import > Feature Class (multiple...).

| Impork * | Feature Class (single]. ..

Expart k Feature Class {multiple). ..

2.  Click the browse folder g button and navigate to the Shapefiles folder. Hold
down the Ctrl Key and select the Ponds, Ponds_27, Springs, Streams and

Watershed shapefiles. Click L_2dd__J gng Lo J|

3. Examine the spatial reference for the NEW Ponds_27 feature classes by right-
clicking on each feature class and selecting Properties, then clicking on the XY
Coordinates Tab. What are the XY Coordinates for these layers?

Ponds feature class:

Ponds_27 feature class:
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4. Do the same for the Hydrology feature dataset. The XY Coordinates should be
the same as your feature classes.

5. Now, examine XY Coordinates on the OLD Ponds and Ponds_27 shapefiles.
What are the XY Coordinates for these layers?

Ponds shapefile:

Ponds_27 shapefile:

6. Click on the Q button on the main toolbar in ArcCatalog to launch ArcMap and
examine your new feature classes.

7. Click on New Maps in the ArcMap Getting Started dialog. Change your default
geodatabase to NCTC and click OK.

% ArcMap - Getting Started

Cpen existing map ar make new map using a kemplake

[=)- Existing Maps L My Templates -
Recent i -
Browse Fo re. ..

[=)- New Maps
Py Templates “

[=)- Templates
[=)- Standard Page Si

Architectural
IS0 (A Page

Elank M
Morth Americ SR
[=)- Traditional Layou
Induskry
LS4 Architectural Page Sizes
Wy'arld b
< | > | v
CiiDocuments and Settingsiekelchlint Application Data\ESRIDeskiopl 0.0 ArcMap| TemplatesiMarmal. mxt
Default geodatabase For this map: (—__ What is this?
| DA CSP7Z00NCTC,GDEINCTC . gdb vl
[ ] oo not show this dialog in the Future, O ] ’ Cancel ]

8. Click on the add data button and browse up % to the Imagery folder.
Add the Aerial_2009.sid file.
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9. Add the Ponds and Ponds_27 feature classes from the NCTC
geodatabase.

Add Data X
=¥

Laakin: |20 Hydrology v @ EEC BN BN

“rlStreans
|\ atershed

Marme: Ponds; Ponds_27

Show of bype: | patacets and Lavers hd

10. Do the ponds overlay correctly or is there a shift?

11. If the shapefile has an undefined coordinate system (i.e., does not have an
associated projection .prj file) the shapefile will be imported into the feature
dataset and assume what?

The point here is that you need to have a projection defined for all your
shapefiles before you perform a multiple/batch import. The Ponds_27 shapefile
was actually digitized in the NAD27 datum, not NADS8S3.

The geodatabase will assign each imported layer whatever you have defined in
the feature dataset, which can lead to large spatial errors. It does not matter
what projection you have for the shapefile, just as long as you have one. The
geodatabase will automatically transform the data into the spatial reference you
have in the feature dataset.
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TASK 3 — Performing SQL Queries while Importing Shapefiles

Let's import another shapefile into the NCTC geodatabase, but this time we’re going to
clean-up the data during the import with an SQL query.

1. Close ArcMap if you have not done so already.

2. Right-click on the Transportation feature dataset and select Import > Feature
Class (single...). Input the trails_GPS_2008 feature from the shapefiles folder.

3. Name the new feature class ntc_trails. Continue onto the next step before
finishing.

| k=
4. Click the SQL %! button to create a query.

“ Feature Class to Feature Class

Inpuk Features
| DH{CSP7200\NCTCiShapefilestrails_GPS_2008.shp =
Oukbput Location
.
=i

| D1\CSP72001NCTCIGDBINCTC. gdbl Transpartation |

Cukpuk Feature Class
| nke_trails |

Expression (optional) I

Field Map {optional)

5. Create the query as shown below to include all the trails except Deer Stand
Trails. Click OK to return to the Feature Class to Feature Class dialog.

To create the query, simply double click on the “NAME?” field, single click on the

does not equal sign <>, click on the —2oJraue Velues ] button, and double click on
the “Deer Stand Trail” value.
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Query Builder

FID NI
OBJECTID =
MAME

SURFACE E
SHAPE LENG

OBJECTI v

] [ £ ] [Like] 'Deer Stand Trail ~
‘River Farm Trail 3

] [ b= ] [,.-.*.,n.j] ‘Spritigwond Trail

‘Sugar Buzh way'

] [ g = ] [ Or ] *Sycamore Hill Trail 2
Temnapin Meck Trail

L [0 [wet] | JwinLeaf Trai v
GoTo: | |

"NAME" <> Deer Stand Tral *_

v

Ea

[
[
[

Clear ][ Werify ][ Help ][ Load... ][ Save... ]

| ok | [ cancel |

6. Let's clean-up the data a bit more before we finish the import. Delete the last 5
fields in the Field Map section using the delete button. Click OK.

Field Map (optional)

OBJECTID {Long)

MAME (Text)

SURFACE {Shart)

SHAPE_LENG (Double) —.
OBJECTI {Long)

CHGCODE (Long)

Shape_Le_1 (Double)

Stand_ID (Short)

%Cancel Environments. .. sh

7. Let's clean-up the data a bit more before we finish the import. Delete the 5 fields
in the Field Map section as shown below using the delete button. Click OK.

EH-H

- BB

Mt Y e N i gy

AN L .

|
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8.

Look at the Table in the Preview tab to make sure the data was imported
correctly.

Contents | Preview | Description

| OBJECTID_1* Shape * OBJECTID #

» | 1 |Palyline Zh 18 Wuater Trail

J 2 |Palyline Zh 2 |River Farm Trail

- 3 |Palyline 20 22 |Unknown

J 4 |Palyline Zh 23 | Springweood Trail

J 5 |Palyline Zh G4 | Sycamoare Hill Trail

J 6 |Palyline Zh 0 | Sycamore Hill Trail "
1 [ - - - « e 4 wm

< >
AN Y ﬁ
Presiew: Table L

Repeat the same process above, but this time only import the Deer Stand Trails.
Name the new feature class ntc_deer_stand_trails.

TASK 4 — Importing XY Tabular Data

1.

Navigate to the Tables folder. Maximize the NCTC excel file and highlight the
NCTC_Signs$ worksheet. The $ symbol indicates that it's an excel worksheet.

Look at the table in the Preview tab and notice that we already have a UTM_X
and UTM_Y coordinate fields and we also know the datum and coordinate
system.

Right-click on NCTC_Signs$ worksheet and select Create Feature Class >
From XY Table...

= ] Tables ] 258597 17665 g
% [&] GDE_Form H 258579.365924
= MNCTC u 258605 6597 F
NCTC_Signss: 258593927857 N
Sheet2$ 2l , 256576 FO96E2 Y
Sheet3s | Creake Feature Class 3 m From Y Table... | i
Surfaces r T 7
- Weeds ';;B Geocode Addresses, .. 255507 063404 i
£ rLaIS P Properties... i

?
%
|
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4. Change the Y Field to UTM-Y.

Input Fields Z,
# Field: El
(UTHR v| J
Y Field: g
LTM 3 v f

OTH 3
I.-’-'-.Ititude . }
Coge oop __...,_,_}

Click on the browse button in the output section and save your new feature
class as ntc_signs in the Monitoring feature dataset. Make sure to change the
file type to “File and Personal Geodatabase feature classes”. Click Save, then

OK.

Saving Data El -

Lookin: |55 Manitaring j gt | = - | £h b | Bl @

£ Folder Connections
£ CNCSP7I0L
(Sl
L d NCTE.gdb
' Maonitaring
@ Toolboxes
fi Datahase Servers
@ Catabase Connections
@ IS Servers
@ Tracking Connections
(=l Coordinate Systems

Save as bype: IFiIe and Personal Geodatabase Feature classes j Cancel |

6. Peruse your geodatabase. Was ntc_signs added to the Monitoring feature
dataset ? This is a strange quirk. Use your mouse to drag and drop

your new feature class into the Monitoring feature class.

Right-click on the ntc_signs feature class and select Properties. Click on the XY
Coordinate System tab and notice that the proper datum and coordinate system

was applied to the data.

14
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8. Repeat the same table to feature class process, but this time save the feature
class inside the geodatabase, not inside any feature dataset. Use a different file
name. Look at the XY Coordinate System for this second feature class. Is it
defined ?

9. How would you define the XY Coordinate System of a table during table to
feature class process if you're not saving it into a feature dataset?
TASK 5- Importing a Feature Class

We're almost done. Let's import one more data type; a feature class from a file
geodatabase.

1. Right-click on the Transportation feature dataset and select Import > Feature
Class (single...).

2. For Input Features, click the browse button and navigate to the
Deer_Project geodatabase in the Projects folder.

3. Select the ntc_hunter_parking feature class from the Deer_Hunt feature
dataset. Click the Add button.

““\ Feature Class to Feature Class g@@
Imput Features Jﬁ
L\ SP7200VMC T Projectst Deer_Project, gdbtDeer_Huntntc_hunter_parking [,'—_'3;- 5‘}‘1
Oubpuk Location - f)

L\ 2SPF200VMCTC,GDE\RMCTC . gdbh Transport ation [,'—_:';- P

Cutpuk Feature Class -
nkc_hunkere_parking }j
Expression (opkional) i
S B
Field Map {optional) g
Comments (Texk) + »
Location {Texk) —_— Jj
Swig_Accuracy (Double) .J_J}

| e g T SN T et B

4. Name the Output Feature Class ntc_hunter_parking. Click OK when done.

5. Click on the Preview tab and examine the data you just imported.
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TASK 6-Loading Data into a Feature Class

This is an example where we mapped hunter parking lots on two separate occasions
using GPS units. We now have to do some data management to append the new data
to our existing ntc_hunter_parking feature class.

1. Right-click on the ntc_hunter_parking feature class you just imported. Choose
Load > Load Data. Click Next on the first screen that appears.

2. Forinput data, click browse and navigate to the Deer_Project geodatabase
in the Project folder. Select the hunter_parking feature class.

3. From the Simple Data Loader dialog, click Add to include the data in the List of
source data to load field. Click Next twice.

Simple Data Loader, §|

Enter the source data that you will be loading From, Click Add to add it to
the list of source data to be loaded. ¥ou can load From multiple data sets in
the same operation if they share the same schema,

Input data
=

List of source data to load

LA CSPTZ000NNCTCYProjectksiDeer_Project, gdbiDeer_Hunkhunter_parking

< Back ” Mext » l [ Cancel
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4. Click on the drop-down arrows for the <none> values in the Matching Source
Field column and match-up the Source with the Target fields. Note: any
unmatched fields will be null in the appended records. Click Next.

Simple Data Loader,

For each target field, select the source field that should be loaded inko it.

Target Field | Matching Source Field -
| Comments [ztring] Comments [string]
| Location [=tring] Location [=tring)
| Avg_Accuracy [double] Aoy _Accurs [double] H
| |Wiorat_Accuracy [doukle] =Mone= b {
| =urface [short int] =Mone=
|| Stand_ID [shott int] OBJECTID [irt]
Comments [=tring)
Location [=tring) ki
Avy_Accura [double]
Wiarst_Accu [daouble] "

Surface [shott int]
OBJECTI [int]

ChyCode [int]
Stanc_ID [shott ind]

5. Now, the important part. We need to create a simple query to select only the

records we want appended to our existing feature class. Ensure that the “Load
only the features that satisfy a query” is checked.

Simple Data Loader

You can load all of the features From wour source daka into the targek
feature class ar you can limit what is loaded by defining an attribute
query,

‘ () Load all of the source data

(¥) Load only the Features that satisfy a query

Query Builder, ..
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6. Click the Query Builder button and select only values that = 1 in the chgcode
field. Do you remember how to do this?

7. Preview the ntc_hunter_parking feature class tabular data when done to make
sure the records were appended.

Congratulations! You imported shapefiles, tables and future classes into your
new file geodatabase.
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SECTION 2 — Designing a New Geodatabase for a Specific Project

Please read the project summary below first!

Title: Invasive Plant Inventory
Requested by: Phil Pannill; Land Manager at NCTC
Problem Statement:

NCTC is plagued with an infestation of east coast weeds. Phil Pannill, our trusted Land
Manager, would like to conduct an inventory of the worst weed patches on the NCTC
property. Phil would like to document patch size and estimate percent cover of the
weed species. Permanent photo-point stakes should also be established at a sample of
the most horrible sites and pictures taken to document the horror.

Project Objectives:

1. Map the invasive weeds on NCTC property over a 6 month period (May-Oct.).
2. Establish permanent photo-point markers at the worst infested sites and take
initial photographs.

Existing Data: (D:\CSP7200\NCTC)

1. Imagery\Aerial_2009.sid
2. Tables\Weeds.xlsx

Methodology:

1. Create a file geodatabase with weed (polygon) and photo-point (points) feature
classes.

2. Create domains (i.e., drop-down pick lists) to speed-up data collection.

3. Collect the data with ArcPad 10 on a 2008 series Trimble GeoXH GPS receiver.

4. Create metadata using the project summary as a reference.

Deliverables:

1. Afile geodatabase with feature classes, domains and metadata.
2. Photographs of the most despicable infested sites.
3. A map document (.mxd) and a detailed map printed on a large format printer.
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TASK 1-Create the Geodatabase Structure

1. Remove the Feature Class Design Form in the back of this exercise. This

completed form will serve as your structural design template while working
through the exercise.

2. Right-click on the Project folder in ArcCatalog and select New > File
Geodatabase. Name the new geodatabase Weed_Project.

3. Right-click on the new geodatabase (the can), choose New > Feature Dataset.
Name the feature dataset Inventory.

4.  Assign the NAD83, UTM Zone 18 datum and coordinate system to the feature
dataset. Use “none” for the vertical datum.

5. Right-click on the Inventory feature dataset and create a new feature class.
Name the feature class Weeds_Area. Make sure the data type is a Polygon
Feature. Click Next twice, keeping the default configuration setting.

r

Mew Feature Class [
3
Mame: Weeds_Ares

Ali i}
ias: [;

7

Type Y
Type of features stored in this feature clazs: i

2

Polpgon Features w £

Palpgon Features %

Line Features
Foint Features ;j
Multipoint Features oy
. MultiBatch Feature

6. Following the Feature Class Design Form, create the first new field “GPS_Date”.

Change the data Type to Date. Keep the “Yes” in all the Allow NULL values
field. See the example below.
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Mew Feature Class

Field Matme | Data Type | e
_ | OBJECTID Ohject ID =
| sHapE r Geometry g
[GFS_Date |Date

&

Click any figld to zee itz properties.

Field Properties

Alias GPE_Dat
Allasey MULL values Yes

Default Yalues

ﬁ'\.,f’ gl N N N S e NI T

7.  Continue creating new fields as listed in the data form. Change the text field size
in the field properties section as listed on the data form, but ignore the Domain
Name and Default Value columns for now. We'll add those in the next section.

8. Click the Finish button when done.

Mew Feature Class

™

Field Mame Data Type | ~ _':]

| OBJECTID Object ID = j
_|=HAPE Geometry b

| GRS _Date Date

_|GPE_Device Text iﬁ
_| Technician Text )5-’
_|Weed_Species Text '1
_|Percent_Cover Float -
| Commerts Text 2'
ﬁm“WJWWWN
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9. Next, create the Photo_Points feature class as shown on the data form.

However, when you get to the blank fields screen, select the button
towards the bottom of the screen.

10. Browse to the Weeds_Area feature class you just created. Click Add.

Browse for table/feature class.

Look in: |ﬁ| Inventary

11. Delete the last five fields by selecting each field and hitting Delete on your
Keyboard. Add the Marked, Pic_ID and Picture fields as listed on the data form.

12. Have the Picture raster field be managed by the GDB (i.e., the geodatabase).

Mew Feature Class

()
o

L1
R T T e W A A Wl T |3

Field Mame Data Type | e
| OBJECTID Object ID =
_|=HAPE Geometry
| GRS _Date Date
_|GPE_Device Text
_| Technician Text
_|Marked Short Integer

Pic_ID Text

| Picture

Click any field to zee its properties.
Field Properties

Alias

Dezcription
Managed By DB Yes

Y e T e i T S o h\—rv'v-f_"’\vu-r‘,

13. Click Finish when done. You can import feature classes or tables to use as
templates to speed things along. No need to recreate the wheel.
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TASK 2—Create the Domains

According to our data form we need to add 4 domains to our geodatabase. Let’s create

the shortest domain by hand first, and then use ArcToolbox to add the rest from Excel

worksheets.

1. Right-click on the Weed_Project geodatabase (i.e., the can) and select

Properties.

2.  Click the Domains tab. Type “Marked” in the first cell and provide a description.
Change the Field Type to Single Integer and the Domain Type to Coded Values
by clicking on the far right end of the cell, which will pop-down a list of data types.
Fill-out the Coded Values section as shown below.

Database Properties E] 5__<|

General | Domains

| Domain Mame

[Marked

Darmain Properties:

Field Type
Damain Type
Split policy
Merge palicy

Descriptio | Lad
Photo-points marked? £

Shart Integer L
Coded Values+

Default Yalue

Default Yalue

L
Coded Yalues:
Code Description b
1 Yes
12 Mo
N w
0k, ][ Cancel ][ Apply
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3. Click Apply and OK when done. For longer lists, its best to type the attributes in
an Excel worksheet then upload the values into domains using the Table to
Domain Tool in ArcToolbox.

4.  Minimize ArcCatalog for a moment. Open the Weeds Excel file in the Tables
folder using Windows Explorer or MS Excel. Familiarize yourself with the
attributes on each of the worksheets.

A | B C D = B
Technician
Balogh
Kelchlin
Richardson
Zobel
Other

NI Ol W=

| |
M 4 » ¥ Technician /~ WV_Weeds .~ GPS_Device . [Jll |

5. Add your last name to the Technician list worksheet just below “Other”. Save
the document and close Excel. The next step will be to import the worksheets
into the geodatabase as domains.

6. Maximize ArcCatalog and open ArcToolbox on the Standard Toolbar.

7. Locate the Table to Domain tool in the Data Management Tools > Domains
Toolbox. Double tap on the Table to Domain to activate the tool.

= &P Data Management Tools

+ & Data Comparison

+ & Database

+ &« Distributed Geodatabase

= & Domains
#, Add Coded Yalue To Domain
#, Assign Domain To Field
A ., Create Domain
#, Delete Coded Yalue From Domain
#, Delete Domain
#, Domain To Table
#, Remove Domain From Field
#, Set Value For Rangew
#, Table To Domain

1 & Feature Class
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8. Click browse at the Input Table field and navigate to the Weeds Excel file in

the Tables folder. Double tap on the Weeds Excel file to view the worksheets.
Select Technician$ and click the Add button.

& Input Table

& Code Field

Input Table

@ DEEE”_L':ID” Field Look, in: i Weeds, xlsx v| Jill E - E I'-il I-_I " e'
& Input Workspace GRS _Deviced
| Techniciang

& Domain Name ViR Weedsh

Diomain Description (optig

|pdate Option {optional)
| APPEND

[ (8.4 J [ Zanc

harne: | | [ Add J

Show of EYPet | 4l Fiters listed. v| [ cancel |

L]

9. Using the dropdown list button on the end of each field, select the Technician for
both the Code and Description fields (it's the only column in the worksheet).

10. For input workspace, browse to the location of the Weeds_Project
geodatabase and click Add.

11. Accept the default Domain Name, which will be the “Technician” Excel column
header. Your screen should look like the one below. Click OK when done.
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“\ Table To Domain

Input Table

EBX

| e CSPT200MCTC) TablesWeeds, xlsx\ Techniciang

Code Field

| Technician
Descripkion Field

| Technician
Input Workspace

| DHCSPTZODNCTC\ProjectsiWeed_Project.adb | e

Darnain Marne

| Technician

Domain Description {optionaly

| Technician

Ilpdate Option {optional)

| APPEND

| ok

] [ Cancel

] [Enviru:unments... ] [ Show Help == ]

12. Use the Table to Domain tool to import the GPS_Device and Weed_Species

Excel worksheets.

13. When you're importing the Weed_Species worksheet, use the Weed_Code
column for the Code Field and the Weed_Species column for the Description
field. Make sure to name the domain Weed_Species.

14. Right-click on the Weed_Project geodatabase, select Properties and the
Domains tab to verify the values were successfully imported and the domain
names match those on your design form.

Database Properties

15. Click OK when done.

General Damainz | J}
: — e
Domain kame Description 3
_|ePs_Device GPS_Device £
_ | Marked Photo-paintz marked'? }
_| Technician Technician b
_|Weed_Species Weed_Species }
i >
— “hy
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TASK 3-Assign Domains to Fields

1.

5.

Right-click on the Weeds_Area feature class and select Properties.

Click on the Fields Tab.

Select the GPS_Device field and specify the GPS_Device domain in the Field

Properties section of the dialog.

In the Default Value field type the default domain value listed on your design
form. Click the Apply button after you assign each domain. Click OK when

done.

Feature Class Properties

)X

Indexes Subtypes Relationships Representations
General XY Coordinate System Tolerance Resolution Domain Fields
Field Name Data Type I A

_| OBJECTID Object ID
_|SHAPE Geometry
_|Date Date
_|oPs_pevice *— Text
_| Technician Text
L Weed_Species Text
_|Percent_Cover Float
_|Comments Text
_|SHAPE_Length Double
_|SHAPE_Area Double
|| v
Click any field to see its properties.

Field Properties

Alias GPS_Device

Alloww NULL values Yes (

Default Value GeoxH -

Darnan E—

Length 20

Finish assigning the domains to the remaining fields in both the Weed_Area and
Photo_Points feature classes as listed on your design form.
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TASK 4- Create Data in ArcMap

El™ o

1. Close ArcCatalog and Launch ArcMap Ei,

2. Open a New Blank Map and Add the Aerial_2009.sid layer from the Imagery
folder.

3. Add the Inventory feature dataset and both layers will be loaded. If the
imagery is the top layer in the Table of Contents, just drag it down to the bottom
of the list so you can see the point and polygon features once you start editing.

4. Start and editing session from the Editor Toolbar.

% Untitled - ArcMap - Arcinfo

File Edit Miew Bookmarks Insert  Selection  Geoprocessing E;.
DR H&S LEHE x| o &b |[11089 jo
Editar =) = & " ot

Table OF Contents | < Start Editing ;
38| ! K

* | = = Layers Es 3
El =] Photo_Poinks ‘5
& y 2
= Weeds_Area >

Q O : >
- Aetial_2009.sid | Py

5. Select the Photo_Point layer in the Create Features Dialog and tap anywhere
on the map to create a point.

le.
e
ok oinks Pa
L
Weeds_Area
[ Jweeds_area
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6. Click on the Attribute button in the Editor Toolbar to view and edit the Attribute

table.
Editor v m © _,-’- % - b - [Eg

7. What fields are automatically populated and why?

8. Click on the value’s in each field. Notice the drop-down menu’s in the fields that
are auto-populated. These are the domains that you created and assigned to
each field. The value’s that our auto-populated are the default values you gave
to each domain.

9. Why do you have a Yes in the Marked field when you gave it a “1” as a default
?

10. Next we’re going to add a JPG raster image to the picture field to document our
weed infestation status at the photo point. Click on the <Null> value in the
Picture field and select Load.

11. Browse = to the file in the Picture folder. Select any JPG file and click the Add
button. Click OK.

Input Rasker Dataset; Lo CSPT 2000 MC T O Pictur esiBergamot, jF

Compression Type: JPEG W

Compression Quality (1-100): | 75

K ] ’ Cancel
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12. You should see the photo in Picture field on the Attributes table. Now, you can'’t
do that with a #!%%$# shapefile!

Attributes

EEIENEE

= %% Phato_Paints
3 GeoxM

QOBIECTID

GPS_Date <Mull =
GPS_Device GeosM
Technician Kelchlin
Marked Yes
Pic_ID <Ml =

Picture

Picture

Raster
Hull values allowed

13. Create a couple more points and load a photo into the picture field for each one.

14. Create a new polygon in the Weeds_Area layer. Examine the attributes = to
make sure all the assigned domains are working properly.

CEJECTID
GPS_Datke <hull=
GPS_Device GeaxH

Technician kKelchlin
Weed_Species <Mull= ¥
Percent_Cover <hullz=

Comnents Amur peppervine
SHAPE_Length arrow bamboo y
SHAPE_Area Asian bittersweek

beefsteal: plant

15. Stop editing, save edits and close ArcMap.
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Feature Class Design Form

Feature Class or Table Name _?;;: Field Name Field Type L::;:h Domain Name Default Value
Weeds_Area Polygon | GPS_Date Date
GPS_Device Text 20 | GPS_Device GeoXH
Technician Text 35 | Technician "your last name"
Weed_Species Text 35 Weed_Species
Percent_Cover Floating
Comments Text 40
Photo_Points Point GPS_Date Date
GPS_Device Text GPS_Device GeoXH
Technician Text Technician "your last name"
Marked Short Int Marked 1
Pic_ID Text 25
Picture Raster
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Exercise 3 — Creating, Exporting and Importing Metadata

Session Objectives: At the conclusion of this session, you will be able to:

d Create new metadata for geodatabase feature class using ArcCatalog.

Q Export and Import metadata from a geodatabase feature class using
ArcCatalog 10.
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Material Created By: Eric Kelchlin (October 2011)
Revision:

Software: ArcGIS 10 SP2

Directory Path: D:\CSP7200\Exercise3

Data: Weed_Project_ Summary.docx

GDB: Weed_Project.gdb
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SECTION 1 — Creating Metadata in ArcCatalog 10

In this section, you will utilize the metadata editor in ArcCatalog 10 to generate “quick
and dirty” metadata for your data layer. Not all the mandatory fields are populated, only
the bare minimum. It's possible and recommended to paste text from reports into text
fields. A GIS project summary report would be perfect fodder for metadata!

All data are located in the D:\CSP7200\Exercise3 folder.

1. Launch ArcCatalog from the desktop.
2.  From the Customize menu, select ArcCatalog Options.
3.  Click the Metadata tab and change the metadata style is FGDC CSDGM

Metadata. Also make sure that the metadata updates box is checked as shown
below. Click OK.

-
' 2%
- i
General | File Types | Contents | Connectiog | Metadata ibles | Raster || CaD

Metadata Skyle

The stvle determines how metadata is viewed, exported, and
walidated, and which pages appear when editing metadata,

FiEOC CSDGM Metadata h w

Metadata Updates

an ikem's inkrinsic properties such as its name or number of features
can be updated automatically in the metadata.

Aukomatically update when metadata is viewed, F

4. Inthe catalog tree on the left hand side of the screen, navigate to the
Weed_Project.gdb in the Exercise3 folder. This is a copy of same dataset you
worked on yesterday.

5. To start editing metadata, simply highlight the Structures feature class, select the

_ . 5 Edit . - ,
Description tab and select the Edit tool =~ " in the Items Description window.

See the example on the next page.
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File Edit Miew Go Geoprocessing  Cuskomize  Windows  Help

Sl AE x| cofi=i QESREIFN RO e @,
Lu:u:atiu:un:|D:'\ESF‘?2EIEI'\E:-:eru:iseB'\Weed_F'miect.gdl:u'\lnventnry'\F'hu:utu:u_F'u:uints v| = __:2 |ﬁ (&4 =
Catalog Tree X Contents F'review| Description \*‘
= e o A
B courses (= Print __._7[ Edit _‘a WValidate _'-f.- Export _—j Import
£ csPriol
= £ carrzon .
5 appendix to_Points
£ Documents File Geodatabase Feature Class

£ Exercisel
= £ Exercised
= L3 Weed Project -

= 5 Inwentory Thumbnail Not
[**] Phato_Paints * Mvailable
(& weeds_area
EI Weed Inventory
£ Exercised

il T = E g \,W,"m

. VAR R i e e e T AN L e ol SN

7.  Click Item Descriptions in the Overview section and fill-in the following items:

Tags — add subject keywords separated by commas.

USFWS, NCTC, Weeds, Inventory, Trimble GeoXH

Summary — add a brief summary of the data.

GPS field data collected as part of the GIS Project Design | class
(CSP7200) in December 2011. Data were collected via a Trimble GeoXH
2008 series GPS receiver running ArcPad 10, Service Pack 2. Averaging
was enabled (10 seconds for points, 5 seconds for vertices). A 2 second
logging rate was used for streaming line and polygon features. WAAS
was enabled to improve accuracy. No PDOP limit was applied. Mission
planning was not conducted. Data were Post-processed using Pathfinder
Office 5.10.

Description — add an abstract explaining its data and purpose. Open and copy
the text in the Inventory_Project_ Summary Word document in Exercise 3 and
paste in this field.
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Note: you can also add a hyperlink to any web document. To do this, type a
word like “Description”, then highlight the text and click the hyperlink tool H.
Next copy and paste this web address in the field and click Apply.

Credits — add the person(s) name or organization name.

USFWS National Conservation Training Center

Use Limitations — add the following statement:

Although these data and information have been processed successfully
on a computer system at the USFWS, no warranty expressed or implied is
made regarding the accuracy or utility of the data and information on any
other system or for general or scientific purposes, nor shall the act of
distribution constitute any such warranty. This disclaimer applies both to
individual use of the data, and information, and aggregate use with other
data and information. It is also strongly recommended that careful
attention be paid to the contents of the metadata file associated with
these data and information. The USFWS shall not be held liable for

improper or incorrect use of the data and information described and/or
contained herein.

8. Select Topics & Keywords and fill-out the following sections:

Topics - check the Biota and Environment boxes

Theme Keywords — type keywords separated by commas

Weeds, Inventory, Photo Points

Place Keywords - type keywords separated by commas

National Conservation Training Center, WV

9. Click on Citation Contacts and type your contact and contact information.

10. Click on Details in the Resource section and change the Status to Completed.

11. Click the Save button |& 2% \when finished.
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12. To add a thumbnail image to your metadata, simply click on the Preview Tab
and select the Add Thumbnail icon on the Geography Toolbar. Click back on
the Details Tab to view the thumbnail.

Congratulations! You just created metadata for your GIS data. The next sections
show how you can export this information and use it as a metadata template for
other datasets to save time.

SECTION 2 — Exporting Metadata in ArcCatalog 10

1. Highlight the Photo_Points layer and select Export from the Description Tab.

Contents | Preview | Description

é_, Print = Edit = ‘u’alidate‘ '__._: Expaort E; Import

2. Use the ArcGIS2FGDC.xml translator and save your file as Metadata_Template
in the Exercise3 folder. See the example below. You will need to type the .xml
extension in the file name!

Source Metadata
Cu\CSP72000\Exercise 3 Weed_Project. gdbiInventoryPhoto_Points f

E
Translator
Zi\Program Files\arcGISDeskiop 10,04 Metadat ) Translator ArcGIS2FE0C  xml f [,'—_:';-
Cutput File {optionaly -
el CSPF2000Exercised Metadata_Template, xmil k [,'—_1';-

3. Click OK and Close. You should see the = [ Exercise3 ]
Metadata_Template file in your table of = |3 veed_Project g
contents. If not, then click View > Refresh on - ﬁgentnw _
your main toolbar. = Photo_Paints g
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SECTION 3 — Importing Metadata in ArcCatalog 10

1. Highlight your source layer, use Weeds_Area for this example, and select
Import from the Description Tab.

Cantents | Preview | [D'escription

E‘l_, Print = Edit = Wahdate =] Expaort =] Import

2. Change the Import Type to FROM-FGDC and click OK and Close. You will have
some green errors because not all the mandatory FGDC fields are filled-out.

Source Metadata

e CSPF 2000 Exercised Metadata_Template . xmil Eﬂ‘
Irnport Tywpe

FROM_FGDiC W
Target Metadata

Cu\CSPF200\Exercise3 Weed_Project,gdb\Inventory\weeds_Area

[

Enable automatic updates

3. View your new metadata. Did everything come over correctly?
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Exercise 4 — Working with Tables

Session Objectives: At the conclusion of this session, you will be able to:

L Use ArcGIS and MS Access to clean-up a long-term monitoring and inventory
datasets.

d  Restructure a flat table into a relational database with multiple related tables.

L Use ArcMap to view, query and analyze data in related tables.
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Material Created By: Eric Kelchlin (November 2011)

Software:  ArcGIS 10, SP3

Data Path: D:\CSP7200\Exercise 4

Databases: Bombayhook.gdb, PlantData.mdb, Databasel.mdb (from scratch)
Tables: USDAPIants.xlsx

MXD: Exercise4.mxd
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Data Management

In this Exercise, you will utilize ArcGIS and/or MS Access to clean-up a 15 year long
wetland monitoring dataset from Bombay Hook National Wildlife Refuge. The dataset
contains location information on sample sites (n=221), saltmarsh vegetation species
and percent cover values that are expressed as Daubenmire cover class mid-points.

What is data clean-up? Data clean-up is a structured hierarchical evaluation of the
dataset(s) to find errors and redundancies. The objectives are project specific but they
typically involve searching for and fixing typing errors, deleting records that are
redundant or essentially useless for data analysis, merging similar records (this is no
time to be a splitter!), recoding values and restructuring the table for data analysis.

Long-term monitoring and inventory datasets are plagued by errors because the
sampling protocol and sampling intensity changes annually due to employee turnover
and short-sighted funding. Observer bias can also be a major problem with long-term
data sets. Some field technicians are more skilled at plant and animal identification
than others, which results in a dataset rich with species diversity in some years and just
deplorable in other years.

The goal of this project is to monitor salt marsh plant species composition and percent
cover changes though time. Our goal is to clean-up the dataset, restructure the flat
table into a relational database with multiple related tables and examine plant species
trends.

All data are located in the D:\CSP7200\Exercise4 folder. A copy of the Bombayhook
geodatabase is located in the Original folder if you want to complete both the ArcGIS
and MS Access sections.
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Task 1 — Data Clean-up

1. Open the Exersize4.mxd.

2. Open the attribute table and examine the dataset.

The field names are really too

long and is likely an artifact from a past merging of data sets. | see a lot of
repetitive fields and some missing midpoint data as well. The most important

data fields are:

when sampled (“_growyear)

percent cover estimate (“_Midpoint).

sample sites (Im_Biol_Monit_Sites_Pt_Pt_

Name),

plant species (*_comname, “_genus, "species,”_sciName), and

Let's create a new point feature class that contains the sample sites location and

unique ID information. This will serve as the primary table for data joins later-on

in the exercise.

Click on the Geoprocessing toolset from the main toolbar and select Dissolve.
Change the fields to what is shown below. Click OK. The new Sampling_Sites
feature class will be added to the Table of Contents.

s Dissolve

Inpuk Features

| Im_Impoundeg_1991t02007

Cukput Feature Class

oA CSPT 2000 Exercised Bombayhook, gdbi Sampling_Sites
Dissolve_Field{s) {optional)

[] oBIECTID

|:| Im_Eiol_Monit_Sites_Pt_Lit

[ tm_Eiol_Monit_sites_Pt_OrgCode
|:| Irn_Riol_Maonit_Sites_Pt_OrgMame x
Irn_Riol_Manit_Sites_Pt_Pt_Mame

|:| ImpheqgPlotData_1991k02007 _groveear
[] ImpvegPlotData_1991k02007 _Imprumb
|:| ImpWeqPlatData_1991k02007 _Impnanme
[ Imp¥eqPlotData 199102007 Plobnum

%
[ Select Al ] [ Unselect Al ]
Statiskics Field(s) (optional)

(04 ] [ Cancel

] [Envirnnments... ] l Show Help ==
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4.

Open the Im_ImpoundVeg_1991t02007 Attribute Table. How many records are
in this table ?

How many records are in the Sampling_Sites table ? So, you
can now see that for every plant recorded in the field, a separate point was
created to add the data. This is a very poor database design. The annual
monitoring data should be linked the Sampling_Sites feature class to create a
relational database.

Long-term monitoring datasets are best stored and summarized in an MS Access
relational database. Information you want spatially viewed in ArcMap can easily
be added to the Table of Contents using on OLE Database Connection and then
joined to feature classes.

Open the Sampling_Sites attribute table to clean-up the data. Add a new field
from the Table Options button =R

e Name this new text field Sampling_Sites. Use a length of 10.

Add Field

M ame: S ampling_Sites

Type: | Text *

Figld Properties

Alias
Allowy MULL Yalues Yes

Default Yalues k
[Length [10

e Next, right-click on the Sampling_Sites field and select Field Calculator.
Copy the values from the neighboring field by simply double-clicking on
the Im_Biol_Monit_Sites_Pt_Pt_Name field. Click OK.

e Right-click and delete the
old field. Close the table.

Sampling_Sites

| oBJECTID* | Shape* | Sampling_Sites |

r | 1 | Muttipoirt B=001

2 hutipoint  |BS002
H 3 [Muttipoint BS003
4 hiutipoint  |BS004
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7. Openthe Im_ImpoundVeg_1991t02007 Attribute Table. Click on the Table

Options button . Export the data as a Text file. Name the file Data and
save in the MSAccess folder.

Saving Data

| Data.txt

>

5| Text File

&

.[:]-.mwvﬁ,.«.r* TR VL VoA

%
|

8. Save your map document. Minimize ArcMap and open MS Access [al

9. Click on the Options button in the lower left corner of the screen and change the
default database location to Exercise4.

Creating databases

Default file format for Blank Database: | Access 2002 - 2003

Default database folder: | D:\CSP7200)\Exercised * ([ srowse..

Mew database sort order: |Chinese Pronunciation - Legacy hd | \’J
uWNJWMWMfL.WWWW

J‘v’“uw

10. Double-click on the Blank database button to start a new database. The
database is automatically named databasel.mdb and saved in the Exercise4
folder.

fit Home

3
e
Blank web
database

L
Blank

database

Office.com Templates
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11. To import the text file, simply click External Data on the main toolbar and select
Text File. Browse to the Data.txt file, select and click Open. Click OK.

e Click Next to keep the Delimited format.

e Check the First Row Contains Field Names box. Click Next.

Choose the delimiter that separates your fields:

OIEb @ Semicolon (%) Comma (") Space ) Other:

[w]First Row Contains Field Names * Text Qualifier: " w

‘wvuvvf\h\')""""l-.f

e Click Next to keep the all the fields.

e Click Next to have MS Access generate a Primary Key.

e Click Finish to complete the import process.

12. Next we’re going to create a query to remove all midpoint records with null values
and clean-up the data. Click Create on the main toolbar and select Query

=

Query
Design button Desian

13. Select the Data table, click and ﬂ] Stretch the table out to

view all the field names.

14. Double-click on the 8 fields shown below to add them to the query. The order
does matter, so add the fields from the top down.

Tables 7
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I
’I T Tablel

lj Data.-"i ﬂ] Queq’ll"'-.x\

-

Data

&

Im_Biol_Monit_sites_Pt_Lit

OEBIECTID
Im_Biol_Monit_sites_Pt_CrgCode
Im_Biol_Monit_sites_Pt_CrgMame
Im_Biol_Monit_Sites_Pt_Pt_Mame *‘——

ImpVegPlotData_1991to2007_growye ar*—

ImpVegPlotData_1991t02007_Impname
ImpVegPlotData_1991t02007_Impnumb
ImpVegPlotData_1991to EDD?_cnmnamE*-
ImpVegPlotData_1991t02007_Plotnum
ImpVegPlotData_1991t02007_Genus <=
ImpVegPlotData_1991to2007_5ciMame *—'
ImpVegPlotData_1991t02007_Species ,.‘_
ImpVegPlotData_1991t02007_LetCode
ImpVegPlotData_1991to EDD?_Midpnint-*—'

¥ 1D
ImpVegPlotData_1991t02007_OBIECTID

j‘-""\-'r\r.—r"'_‘" B S e i WY TP T

15. Sort the first two columns in ascending order.

Field:
Table:
Sort:
Show
Criteria:
or:

[L\,h_..u\;muwwq“wWwﬂﬁwvv'\f\.r‘v*v N

|

Data Data
Ascending

Descending
[not sorted]

Im_Biol_Monit_5ites_Pt_Pt_Mame ImpVegPlotData_1991 ImpYegPlotData

|| Ascending

Data

16. Type the following query in the Criteria section of the Midpoint field to remove

17. Click the Make Table Query button Table

records with no data.

Field: [ImpVegPlotData_1991| ImpYegPlotData_1991to2007_Midpoint
Table: |Data Data
Sort:
Showe
Criteria: Mot ﬁ
ar:
T |

=

Make

vvwﬂmwhqu

-_\H'—""\..J\f "'u-""‘*ux,u -

Name the table Datal. Click OK.

Tables
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!

18. Click Run! ™" to save the records to a new table.

19. Right-click on the Query1l tab and select Close. No need to save the query.
Close the Data tab as well.

Query Type ("
|“‘_=| Tablel .55 Data |§J Queryl é
H aave
= 5
= Data =L Close ™
. . £
EF  Close Al >
Im_Biol_Monit_5ites_Pt_Lit
Lot W i WS WP T

20. Right-click on the Datal Table and select Design View. Change the field names
to what is shown below. Also change the text fields to a size of 35 in the Field
Properties section at the bottom of the screen. Note that you can add
descriptions to each field as well.

=
. . I"Irlew I . . -
21. Click the Table View button - . Click Yes twice. No text fields are longer
than 35 characters, so you won't loose any data.

Tables 9
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= Tablel | =] Datal
Field Name Data Type Description
Sample_Site Text Unigue ID|
Growyear Number Year sampled
Impoundment Text Impoundment Mame or Transect Name
Common_Name Text
Genus Text
Scientific_MName Text
Species Text
Midpaint Mumber
;w\wwxw—rvwwmww‘\)
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Task 2 — Group and Summarize

Multiple samples/transects were taken at the same sample sites in some years. This
could be an artifact of different sampling protocols, but we really don’t know why. The
best we can do is calculate a mean midpoint value for each sample site, relative to year
and plant species.

1. Scroll down the table and see that the dataset contains multiple subsamples for
each sample site within each year. The dataset has yet to be summarized by
sample site, year and plant species.

|f| Datal
Sample_Site - | Growyear - Impoundment + Common_M;i + Genus - Scientific. N -~ Species - Midpoint -
| BS001 1992 Finis Pool Duck potato  Sagitaria Sagitaria spp. spp. 16.5
BS001 1992 Finis Pool Bare Ground  Bare Bare Ground  Ground 16.5
BS001 1992 saltmarsh trans #6 Cordgrass Spartina Spartina altern alterniflora 16.5
BS001 1992 saltmarsh trans #1 Bare Ground  Bare Bare Ground  Ground 37.5
BS001 1992 Finis Pool Smartweeds  Polygonum Palygonum spg spp. 2.5
BS001 1992 Raymond Pool Cordgrass Spartina Spartina altern alterniflora 2.5
BS001 1992 saltmarsh trans #2 Bare Ground  Bare Bare Ground  Ground 16.5
BS001 1992 saltmarsh trans #2 Cordgrass Spartina Spartina altern alterniflora B87.5
BS001 1992 saltmarsh trans #5 Bare Ground  Bare Bare Ground  Ground 16.5
BS001 1392 saltmarsh trans #5 Cordgrass Spartina Spartina altern alterniflora B87.5
BS001 1992 Shearness Pool Panic grass Panicum Panicum spp. spp. 97.5

2. Let’s first check for errors in the plant species fields before we do any
calculations. To do this, create another query by clicking Create on the main
toolbar and selecting Query Design.

3. Add the Datal table to the query. Double-click on the 4 plant species fields as
shown below to add them to the query. Click on the Totals button |7t | to add
the Group By in the Total field. Sort all the fields in ascending order.

Field: | Common_Mame Genus Species Scientific_Mame :‘:
Table: | Datal Datal Datal Datal 1
Total: | Group By Group By Group By Group By 1?
Sort: | Ascending Ascending Ascending Ascending
Showr }
Criteria: \:}
on L,

4. Click Run! Make the columns wider to see all the text by dragging the right side
of each column header.

5. Right-click on the Queryl tab and save the query as Plants.
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6. | can see two instances where the plant species need to be merged. Arrowhead
and Duck potato are the same species (Broadleaf Arrowhead, Sagittaria
latifolia), and Millet and Walter Millet are also the same species (Water Millet,
Echinochloa walteri).

i

7. Click the Design View button "™ . Remove the Group By in the Total field by
clicking the Totals button again. Add the following criteria to the query
“Arrowhead” Or “Duck potato”. Click Run! (Note: it's not case sensitive)

1L
Field: | Common_Mame Genus Species scientific_Mame
Table: | Datal Datal Datal Datal
Sort: [ Ascending Ascending Ascending Ascending
Show:

Criteria: | “Arrowhead" Or “Duck potato’ ‘_
or.

8. Highlight the Common_Name field by clicking on the column header. Click the

Replace button L22=%P1 | next to the binoculars and fill-in the fields as shown

below. Click Replace All and Yes to accept the changes.

Find and Replace

Find | Peplace |

Find what: | Arrowhead ‘ v| | Fndnext |

Replace with: |Bru:nau:||eaF Arrowhead| * " |
Loak In: |Current Field L |

Match: |'-.-'-.-'h:::|e Field w |
Search: all w ‘ Replace Al '

[ ]Match Case Search Fields As Formatted

9. With the Find and Replace dialog still open, simply change the Find What field to
“Duck potato” and click Replace All. Click Yes to accept your changes.
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10. Highlight each field sequentially and replace the text in the Genus, Species and
Scientific_Name fields with the “Sagittaria”, “latifolia”, and “Sagittaria latifolia”,
respectfully. Your table should look like this when done.

7 Datal j e I‘Iant:-';"-._
Common_Name - Genus - Species - Scientific_Name -
Broadleaf Arrowhead Sagittaria latifolia Sagitaria latifolia
Broadleaf Arrowhead Sagittaria latifolia Sagitaria latifolia
Broadleaf Arrowhead Sagittaria latifolia Sagitaria latifolia
Broadleaf Arrowhead Sagittaria latifolia Sagitaria latifolia
Broadleaf Arrowhead Sagittaria latifolia Sagitaria latifolia
Broadleaf Arrowhead Sagittaria latifolia Sagitaria latifolia

11. Go back to your Design View and change the query to “Millet” Or “Walter
Millet”. Click Run!

12. Using the Find and Replace Tool, make sure the text in the Common Name,
Species and Scientific_Name fields are changed to “Water Millet”, “walteri”, and
“Echinochloa walteri”, respectfully. The text in the Genus field is correct, so
you can skip this one.

= Datal j = Harﬂs;"-._
Common_MName - Genus - Species - Scientific_MName -
Water Millet Echinochloa walteri Echinochloa walteri
Water Millet Echinochloa walteri Echinochloa walteri
Water Millet Echinochloa walteri Echinochloa walteri
Water Millet Echinochloa walteri Echinochloa walteri
i hinochloa walterd i aw i

13. Click on Design View. Change the query back the way it was to include the
Group By in the Totals field. Remove the text in the Criteria field. Click Run!
You should have 72 plant species, if not, check for errors and go back to replace
any incorrect records.

14. With the errors fixed in the plant species, we can now go ahead and summarize
the data. To do this we need create a new query. Save and close your existing
Plant query first, just to clean things up a bit.
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15. Click on the Query Design button and add the Datal table to the query.

Add the Sample_Site, Growyear, Common_Name and Midpoint fields
to the query.

Click the Totals button to summarize the data by Sample_site, Growyear
and Common_Name....in that order.

Sort the data in ascending order.

Change the Group By in the Midpoint field to Avg (e.g., arithmetic mean).
Click Run!

111111111

Field:
Table:
Total:
Sort:
Show:
Criteria:
or:

Sample_5ite Growyear Common_MName Midpaoint

Datal Datal Datal Datal K

Group By Group By Group By W

Ascending Ascending Ascending
Sum

_
Avg

Min
Max
Coun,

16. How many records out of the 50,423 do you have now ?

17. This dataset is nice and clean, so let's make it a new table for use in ArcGIS.

18.

Click the Design View button, select the Make Table query button. Name the
table Data_Sum and click Run!

We need to make one more table. This one will contain all the plant species
names and other information that would be useful for grouping/summarizing data.
Luckily this table is already completed and in a Excel format, so all you need to
do is import the table.

To import an Excel spreadsheet, simply click External Data on the main
toolbar and select Excel File. Browse to the USDAPIlants.xIsx file, select
and click Open. Click OK.

Select the USDAPIants worksheet. Click Next.

Check the “First Row Contains Field Names” box. Click Next.

Click Next to keep the all the fields.

Click Next to have MS Access generate a Primary Key.
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e Keep the table name and click Finish to complete the import process.

19. Double-click on the USDAPIants table and view the data. These data were
downloaded from the National Resource Conservation Service online plant
database (http://plants.usda.gov/). The download was specific for all plants in
the state of Delaware.

20. Save ld the database and close Access. Keep the default file name of
Databasel.mdb.

Task 3 — Creating a Relational Database

Creating relational databases is all about relating tables and feature classes together
using a common field for the purpose of viewing or extracting data across multiple
datasets. This design strategy creates a stair-stepped hierarchical data structure, which
is in stark contrast to the “flat” mega-tables that scroll-on forever.

1. Open ArcCatalog.

2.  We need to import the Access tables we just created into our Bombayhook
geodatabase. This requires an OLE Database Connection.

e To establish the connection, scroll down to Database Connections in the
Catalog Tree. Double-click on the Add OLE DB Connection.

+ ﬁ Toolboxes

+ [ Database Servers

= E|__.=:_;| Database Connections
j Add OLE DB Connection
j add Spatial Database Connection

+ Gl Server

« Highlight the Microsoft Office 12.0 Access....Provider. Click L_Ne#>> |

L#Uur‘h’““\f"'ﬁv

e Add the following path in the Data Source field:
D:\CSP7200\Exercise4\Databasel.mdb

e Click the Test Connection button LTt Cenmestion | 10 cee if it works first, and
then finish with the OK clicks.

e Double-click on the new OLE DB Connection to make sure the
connection is active and view the tables.
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{7 Datahase Servers

= Eﬁ Catabase Connections
L# Add OLE DB Cannectio
& &dd Spatial Databas rEckion
\.J OLE DB Connection

EE] (al5 Servers

WWW\V'—J

WWH\J""W\- e

3. Now that we’ve established a connection to the database, import the Access

tables by right-clicking on the Bombayhook geodatabase and selecting
Import > Table (multiple).

e Browse to the OLE DB Connection and select all three tables. Click Add

and OK.
Input Table

Loak in: |L;_i OLE DB Connection, ode hd | ;1

'“\.-UJJ\JIH-JH_._JJ“—HM

)

e Close the Input Table dialog. Expand the Bombayhook geodatatabase to
see if your tables were imported correctly.

= £ Exercised
£ original
= Lj Bombayhook
= 'ﬁl Wegetation
[%*] Im_Impoundveg_1991ta2007
i Sampling_sites
|E] wetland _per
Datal
Data_5um
Plant_List
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Task 4 — Creating a Relational Database

Creating relational databases is all about relating tables and feature classes together
using a common field for the purpose of viewing or extracting data across multiple
datasets. This design strategy creates a stair-stepped hierarchical data structure, which
is in stark contrast to the “flat” mega-tables that scroll-on forever.

1. First, let's delete redundant data. Delete the Im_ImpoundVeg 1991t02007
feature class. All the data we need is in the Data_Sum table. The Datal table is
the clean archived dataset, which is always good to keep just in case you need to
go back and analyze the raw data in a different way.

e Preview the Data_Sum table and delete the Genus, Species,
Scientific_Name and cnt_Impoundment fields. Do this by simply right-
clicking on the field header and selecting Delete.

2. Next, we're going to create two relationship classes to link the Sampling_Sites
feature class to the Data_Sum table, and then Plant_List to the Data_Sum
table.

e Right-click on the Vegetation feature dataset and select New >
Relationship Class.

¢ Name the relationship class Sites_to_DataSum and select
Sampling_Sites for the Origin and Data_Sum for the Destination.

Mame of the relationship clazs: 3
Sites_to_DataSum k %
, d
Select the table/feature clazzes that will be assumate?
Origin tablesfeature clags: E
= Weqgetation * 3
Sampling_Sites {
Ww'etland_per f]
Datal
Data_Sum
Flant_Lizt
2
D estination table/feature clazs: }
+- Yegetation
Datal k }
Drata_Sum ,I
Flant_Lizt
™
7
=,
o
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e Keep the default Simple (peer to peer) relationship. Click Next twice,
keeping the defaults on the next screen as well.

e Select the one to many relationship. Click Next twice, keeping the
defaults on the next screen as well

31 -1 [one o one) "J
(331 - M [one ta many] é
3

b - M [many to many] }

e Select the Sampling_Sites field as the primary and foreign key. This will

link the table together. Click Next and Finish.

Select the primarny key figld in the arigin tablefeature class:

Sampling_Sites L

Select the fareign key figld in the destination table/feature clazs
that refers to the primary key figld in the arigin tablefeature class:

Sample_Sites

"‘U‘NJWMJ“H##\U:U\,

e Create the second relationship class, linking the Plant_List table with
Data_Sum. Right-click on the “Can” this time to create the new
relationship class; where you create the relationship depends on the
location of the tables in the geodatabase.

e Name this relationship PlantList_to_DataSum. This will be a one to
many relationship as well.

e What origin and foreign key will you use ?

3. Close ArcCatalog when done. =R® }corbayhook
= Vegetation
i Sampling_5ites
% Sites_to_DataSum
=] etland_per
Datal
Daka_Surm
Plank_List
2 PlantList_to_Datasum

Proceed to Task 5 on page 30 to finish the exercise.
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Task 1 — Data Clean-up

22. Open the Exersize4.mxd.

23.

Open the Attribute Table and examine the dataset. The field names are really

too long and is likely an artifact from a past merging of data sets. | see a lot of
repetitive fields and some missing midpoint data as well. The most important

data fields are:

when sampled (“_growyear)

percent cover estimate (“_Midpoint).

24,

sample sites (Im_Biol_Monit_Sites_Pt_Pt_

Name),

plant species (*_comname, “_genus, "species,”_sciName), and

Let's create a new point feature class that contains the sample sites location

and unique ID information. This will serve as the primary table for data joins

later-on in the exercise.

Click on the Geoprocessing toolset from the main toolbar and select

Dissolve. Change the fields to what is shown below. Click OK. The new
Sampling_Sites feature class will be added to the Table of Contents.

% Dissolve

Inpuk Features

| Im_Impoundyeg_1991t02007

Cukput Feature Class

i CSP 72000 Exercised|Bombayvhook, gdbl Sampling_Sites
Dissolve_Field{s) {optional)

[] oBIECTID

|:| Irn_Riol_Maonit_Sikes_PE_Lit

[] Ir_Bicl_Monit_Sites_Pt_OrgCode
|:| Irn_Riol_Maonit_Sites_PE_Orghame x
Im_Riol_Manit_Sikes_PE_PE_Mame

|:| ImpYegPlotData_1991t02007 _grovwewear
[] Imp¥egPlotData_1991k02007_Imprumb
|:| Imp¥eqgPlotData 1991602007 _Impname
[ ImpVegPlotData 199102007 Plotnum

<
[ Select Al ] [ Unselect Al ]
Skatistics Field{s) {optional)

(a4 ] [ Cancel

] [Envirunments... ] l Show Help ==

Tables

18





GIS Project Design I: Data Development and Management 2011
U.S. Fish and Wildlife Service National Conservation Training Center

25. Openthe Im_ImpoundVeg_ 1991t02007 Attribute Table. How many records
are in this table ?

26. How many records are in the Sampling_Sites table ? So, you
can now see that for every plant recorded in the field, a separate point was
created to add the data. This is a very poor database design. The annual
monitoring data should be linked the Sampling_Sites feature class to create a
relational database.

NOTE: Long-term monitoring datasets are best stored and summarized in an MS
Access relational database. Information you want spatially viewed in ArcMap
can easily be added to the Table of Contents using on OLE Database
Connection and then joined to feature classes.

27. Open the Sampling_Sites attribute table to clean-up the data. Add a new
field from the Table Options button R

e Name this new text field Sampling_Sites. Use a length of 10.

Add Field

M ame: Sampling_Sites

Type: | T et *—

Field Properties

Alias
Allowy MULL Yalues Yes

Default Yalues k
[Length [10

e Next, right-click on the Sampling_Sites field and select Field Calculator.
Copy the values from the neighboring field by simply double-clicking on
the Im_Biol_Monit_Sites_Pt_Pt_Name field. Click OK.

Table E

- - (B Ry O el X

Sarnpling_Sites x

e Right-click and delete the
old field. Close the table.

| oBJECTID* | Shape* | Sampling Sites | ~

¥ | 1 | Muttipoirt B=001

2 hutipoint  |BS002
H 3 [muttipoint BS003
4 hiutipoint  |BS004
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28. Let's create a new table, load only the data we want, and fix many issues in
one step.

e Open ArcCatalog from the docked sidebar.

¢ Right-click on the Bombayhook geodatabase and create a new Table.
Name it Datal. Create the table structure as listed below:

Field Name Data Type | Text Length
Sample_Sites Text 10
Impoundment Text 35
Growyear Double
Common_Name Text 35
Genus Text 35
Species Text 35
Scientific_Name Text 35
Midpoint Double

29. In ArcCatalog, right-click on the Datal table and select Load Data.
e Use the Im_ImpoundVeg 1991t02007 feature class as the input dataset.

e Match the Source fields with the Target fields, click Next once.

For each target field, select the source Field that should be loaded inko it.

Tarnet Field hatching Source Field | L
| =ample_Sites [string] Iim_Biol_Monit_Sites_Pt_Pt_Mame [strin
| Impoundment [tring) ImpyegPlotData_1991102007 _Impnam
| Sroveyear [double] ImpyegPlotData_1991102007 _groveye
| Common_Mame [string] ImpyegPlotData_1991102007 _comnam
| Senus [string] ImpyegPlotData_1991102007 _Genus |
| Species [string] ImpyegPlotData_1991102007 _Species
| Scientific_Mame [=tring] ImpegPlotData_19391102007 _SciMam
| Midpoint [double] ImptegPlotData_1991t02007 Ml
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e Build a SQL query | Query Buider. ‘to remove the midpoint records with
Null values. See the exmaple below. Click OK and Finish.

[._\ﬂ

Query Data

Specify the query

"ImpiegPlotData_1997t02007_Genus"
"ImptYegPlatD ata_199ta2007_Species"
"ImptfegPlotD ata_1397 002007 _Scit ame"
"Impt¥egPlotD ata_133t02007_LetCode"
"ImpiegPlotData_1997t02007_Midpoint'
"ImpegPlatD ata_1997ta2007_OBJECTID"

(=] (o] [te] [t
5 G (o) | 163

ma[a kL

=) (o] i
GoTo:

SELECT * FROM Im_|mpoundWeg_1391t02007 WHERE:
"I mpyegPlotD ata_1991t02007_Midpoint™ 15 HOT NULL

>

£

R W AV AW et Y A TNy

5

Task 2 — Group and Summarize

Multiple samples/transects were taken at the same sample sites in some years. This
could be an artifact of different sampling protocols, but we really don’t know why. The
best we can do is calculate a mean midpoint value for each sample site, relative to year
and plant species.

1. Right-click and sort ascending on Sample_Sites. Notice that the dataset
contains multiple subsamples for each sample site within each year. The dataset
has yet to be summarized by sample site, year and plant species.

OBJECTID * Sample_Sites | Impoundment | Growyear | Common_Hame | Genus | Species | Scientific_Mame
| 1545 BS001 Finiz Pool 1992 |Bedstraw Galium =pp. Galium spp.
| 1845 BS001 Finiz Pool 1992 |Dwvart St. Johnwvart Hypericum mtilum Hypericum mutilum
| 2443 BS001 saftmarsh trans # 1992 |Cordgrass Spartina atterniflora Spatting atterniflora
| 2445 |BS00 saftmarsh trans # 1992 |Bare Ground Bare Ground Bare Ground
| 2727 |Bz00 saftmarsh trans # 1992 |Cordgrass Spartina alterniflora Sparting aterniflora
| 2730 |BS001 zaftmarsh trans # 1992 |Bare Ground Bare Graund Bare Ground
| 25058 BS001 Finiz trans #2 1893 |Beggarticks Bidens spp. Bidens spp.
| 2511 |B=00 Finis trans #2 1993 |Smartweeds Polygonum =pp. Paolygonum spp.

25814 |BS001 Finiz tran: Duck potato Sagitaria i

2. Let'sfirst check for errors in the plant species fields before we do any
calculations. To do this, right-click on the Common_Name field header and
select Summarize. Save the table as Plant_sum as shown below.
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Summarize

Summarize creates a new table containing one record for each unique value
of the zelected field. along with statistics summanzing any of the other fields.

1. Select a field ta summarize:

Cormman_Mame w

2. Choose one or mare summary skatiztics to be included in the

output table;

=R OEJECTID

[] First

[] Last
Sample_Sites
Impoundrment
Growyear
Genus
Species
Scientific_M ame
kidpoitt

avtpLt table:
| D:ACSP7200E vercise4\Bombaphook. gdbyPlant_sum

Add the new table to your Table of Contents and view the results.

| can see two instances where the plant species need to be merged. Arrowhead
and Duck potato are the same species (Broadleaf Arrowhead, Sagittaria
latifolia), and Millet and Walter Millet are also the same species (Water Millet,
Echinochloa walteri).

To change the plant names we need to perform a Select by Attributes Query
and then use the Search & Replace Tool on the selected records.

Close the Plant_sum table and open the Datal table.

Click on the Select by Attributes button o=l

Create and run the following query: "Common_Name" ="'Arrowhead’
OR "Common_Name" = 'Duck potato’

Click on the Show selected records button at the bottom of the
table.

Tables
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e Start and editing session. Click on the Table Options button and select
Find & Replace.

gv%' %&E*'Hx _:l_:l+ka _:}

|H Find & Replace. ..

oundment

% Select By attributes, ..
tranz #1 T

ear Helectio

e Click on the Replace Tab and fill-in the fields as shown below. Click
Replace All.

Find and Replace

Find | Feplace |

Find what: |Du|:k potato A | [ Find M et ]

TestMatch:  |wholefield v | Match Case
Search |,&.II L | Search Only Selected Field(z)

Replace with: |Bru:uau:||eaf Anrowhead v| [ Replace All ]

¢ Next, type “Arrowhead” in the Find what field and hit Replace All again.
This completes the changes we needed to make for the Common Name

field.

6. Finish correcting the text in remaining three plant name fields (Species, Genus
and Scientific_Name), with Sagittaria, latifolia, and Sagittaria latifolia,
respectively.

7. Use the same process as above; replace the Millet and Walter Millet common
names with Water Millet. Also change the Species and Scientific_Name fields
to “walteri”, and “Echinochloa walteri”, respectfully. The text in the Genus field

is correct, so you can skip this one.

wyear Common_Hame Genus Species Scientific_Hame J4
1991 [Wster hdillst Echinochloa wvatter Echinochloa walteri L)
1991 [Wster hdillst Echinochloa wvatter Echinochloa walteri i
1991 [Wster hdillst Echinochloa wvatter Echinochloa walteri {

1991 Wator ML~ |ESfinsction,  wllerl o RyPochion Walell | et
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8. Clear all selections ™ and Show all records . Stop Editing and Save you're
edits.

9. Summarize the Common_Name field again and save the table as Plant_sum2.
You should have 72 plant species, if not, check for errors and go back to
replace any incorrect records.

Plank_sumz

OBJECTID * Common_Hame Count_Common_HName
Alkali bulruzh 425 —
2 | Aster 29

-y

3 |Bacopa ' 2|
4 |Bare Ground 15914
S |Bedstraw 456
6 |Beggarticks 1840 =
4 1 r Ml . !
El ).

.........................

10. With the errors fixed in the plant species, we can now go ahead and calculate an
average midpoint value to account for multiple subsamples/transects seen in the
Impoundment field.

e From the XTools Pro Toolbar, select Table Operations > Aggregate

Features/Records.
®Tools Pro = ﬁb l_:| PN | 4] "o }_l % H | = Ll =
N Draka Management Tools »
Feature Conwersions »
Layer Operations k
Table COperations 2 | Eﬁ
Surface Taools b NFI Add =,%,Z Coordinates
a0 ko 3 |® Aggreqate Features/Records
% Tahble Restructure

e Select the Datal Standalone table. Click Next.
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11. How many records out of the 50,423 do you have now

Select the 6 grouping fields as shown below. Click Next.

Mame New Table

Select “Group by Field{s) From the lisk of available Fields. -{,é
>
Bvvailable fields: Garoup by Fields: }
QBIECTID Sample_Sites ‘}\)
Impoundment Growyear i
Midpaoink Common_Mame }
G3enuUs :5

Species P

Scientific_Marme N,

<

y

Laoak in: |LE:' Bombayhook.gdb *.*4 1, @ W)

Check the Count box for the Impoundment field and the Avg box for the
Midpoint field. Click Next.

Save the table in the Bombayhook geodatabase. Name the table
Data_ Sum.

'

Marme: | Data_Sum | [ Save ]
Save as type: |File and Personal zeodatabase kables f. b | [ Cancel ]
)
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Task 3 — Integrating Microsoft Access Data

We need to make one more table. This one will contain all the plant species names and
other information that would be useful for data grouping. Once this table is done, we
can go back into the Data_Sum table and remove all the plant name fields except for
Common_Name, which will serve as the key lookup field in the relationship class.
Luckily the plant table is already completed and all you need to do is import it into the

geodatabase.
1. Close ArcMap, don'’t save the document, and Open ArcCatalog from the desktop.
2. Let's clean things up a bit before we proceed. View the Bombayhook
geodatabase. Delete all tables except Datal and Data_Sum.
= £ Exercised
+ £ Original
=l | Bombayhook,
+ ﬁ Veqgetation
Datal
Dnaka_Sum
3. The table you're going to import is an MS Access table, which requires an OLE

Database Connection.

e To establish the connection, scroll down to Database Connections in the
Catalog Tree. Double-click on the Add OLE DB Connection.

+ ﬁ Toolboxes

+ Eﬂ Database Servers

= E:-d Database Connections
j Add OLE DE Connection
j Add Spatial Database Connection

+ IS Server

vawuﬂrh‘\f""ﬁv

« Highlight the Microsoft Office 12.0 Access....Provider. Click L_M=t>> |

e Add the following path in the Data Source field:
D:\CSP7200\Exercise4\PlantData.mdb

e Click the Test Connection button MJ to see if it works first, and
then finish with the OK clicks.
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e Double-click on the new OLE DB Connection to make sure the
connection is active and view the tables.

{7 Datshase Servers

= Bl Datahase Connections
L# Add OLE DB Cannectio
& &dd Spatial Databas rECkion
\.d OLE DB Connection

EE] (al5 Servers

WWW\V'—J

WWV"W\ o

4. Now that we've established a connection to the database, import the Plant_List
table by right-clicking on the Bombayhook geodatabase and selecting Import >
Table (single). Populate the fields as shown below. Click OK.

“\ Table to Table M=
.

Inpuk Rows 3
-
| Database Connections|OLE DB Connection, odct Plant_List [.'—_7-';|

Oukput Locakion
| CeACSPY 20 E xercisedBombayhook. gdb ‘ E,

Cukput Table
Plant_List |
Expression {optional)
| | B
Field Map {optional)
Comman_Mame (Texk) +
Genus (Texk) —
Species (Texk)
Scientific_MName [Text) i
Farnily (Texk) B
iarowkh_Habit (Text) 4+
Mak_Wekland_Status (Text) —
¥
L
(] 4 l [ Cancel ] [Envirnnments... ] [ Show Help == ]

5. Preview the Plant_List table you just imported.
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Task 4 — Creating a Relational Database

Creating relational databases is all about relating tables and feature classes together
using a common field for the purpose of viewing or extracting data across multiple
datasets. This design strategy creates a stair-stepped hierarchical data structure, which
is in stark contrast to the “flat” mega-tables that scroll-on forever.

4. First, let’s delete redundant data. Delete the Im_ImpoundVeg 1991t02007
feature class. All the data we need is in the Data_Sum table. The Datal table is
the clean archived dataset, which is always good to keep just in case you need to
go back and analyze the raw data in a different way.

e Preview the Data_Sum table and delete the Genus, Species,
Scientific_Name and cnt_Impoundment fields. Do this by simply right-
clicking on the field header and selecting Delete.

5. Next, we're going to create two relationship classes to link the Sampling_Sites
feature class to the Data_Sum table, and then Plant_List to the Data_Sum
table.

e Right-click on the Vegetation feature dataset and select New >
Relationship Class.

¢ Name the relationship class Sites_to_DataSum and select
Sampling_Sites for the Origin and Data_Sum for the Destination.

Mame of the relationship clazs: 3
Sites_to_DataSum k %
, d
Select the table/feature clazzes that will be assumate?
Origin tablesfeature clags: E
= Weqgetation * 3
Sampling_Sites {
Ww'etland_per f]
Datal
Data_Sum
Flant_Lizt
2
D estination table/feature clazs: }
+- Yegetation
Datal k }
Drata_Sum ,I
Flant_Lizt
™
7
=,
o
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e Keep the default Simple (peer to peer) relationship. Click Next twice,
keeping the defaults on the next screen as well.

e Select the one to many relationship. Click Next twice, keeping the
defaults on the next screen as well

31 -1 [one o one) "J
(331 - M [one ta many] é
3

b - M [many to many] }

e Select the Sampling_Sites field as the primary and foreign key. This will

link the table together. Click Next and Finish.

Select the primarny key figld in the arigin tablefeature class:

Sampling_Sites L

Select the fareign key figld in the destination table/feature clazs
that refers to the primary key figld in the arigin tablefeature class:

Sample_Sites

"‘U‘NJWMJ“H##\U:U\,

e Create the second relationship class, linking the Plant_List table with
Data_Sum. Right-click on the “Can” this time to create the new
relationship class; where you create the relationship depends on the
location of the tables in the geodatabase.

e Name this relationship PlantList_to_DataSum. This will be a one to
many relationship as well.

e What origin and foreign key will you use ?

6. Your geodatabase should look like this below. Close ArcCatalog when done.

= L3 Bombayhook:
= ﬁ Yegetation
=1 Sampling_Sites
% Sikes_ko_DakaSum
=] Wetland_per
Datal
[aka_Sum
Plant_List

£ PlantList_ta_Datasum
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Task 5 — Working with Related Tables in ArcMap

Now with all that grunt work behind you, let’s explore the related data and do some
simple analyses.

Viewing Related Tables

1. Open a new blank map in ArcMap and Add the Sampling_Sites feature
class. The tables remain in the geodatabase, but the data are accessible
because of the defined relationships.

2. You can view the related tables by using the identity tool @ to see the data
specific to each sampling site, or through the attribute table to see all the
records.

e Click on the identity tool @ on the Tools toolbar. Select any sampling
site. Notice that the data are structured in multiple levels. Each level has
its own attribute table that can be explored by clicking the plus # symbol.

Identify From: =Top-mosk layer = =l

= Sampling_sites ~
[=-B5042

=) Daka_Sum
Sprangletop
Plant_Lisk
Sprangletop
Salt Marsh fleabane
Cwearf Sk, Johrwort
Panic grass
Bare Ground
Foxtail
Alkali bulrush
Bedstraw

m

B--E-E-E-E-E-E-E

E3[IN|
Locakion: -
Field Yalue
QBIECTID G049
Sample_Sites B304z
Growyear 1993

Common_Rame  Sprangletop
avg_Midpoint 16,5

e Close @ the Identify dialog and open the Sampling_Sites attribute table.

Tables 30





2011

GIS Project Design I: Data Development and Management
National Conservation Training Center

U.S. Fish and Wildlife Service

e Click the Related Tables button = and select the Sites_to_DataSum
relationship class on the list. Notice the new tab at the bottom of the table;

you now have multiple tables opened-up at the same time.

= - [ B R [ x
Sarnpling Sites_ka_Dakasum : Daka_Sum |L

| OBJECTID* | Shape® | Sampling Sites * |
PLttipoirt B=001

| 2 [ Muttipoinit BS002
| 3 [Muttipoint BS003

NN ) e = e il

UJvaJ ""\“'\_,r'

|

e Click the Show all records button to view the data. ArcMap defaults to

show the selected records only, so get into the habit of clicking the
button as soon as you open a related table.

=] By O x

=
™y
[ata_su Sites_ko_Datasum : Sampling_Sites j

0?| PlankList_to_Diatasum : Flant_List | commen,
T[0T T rI=1 | Beggarticks i
2/B50Mm 1991 Panic grass P

3 |B=001 1991 |Rushes N

4 |BS0m 1991 |Three-squark

e Click on the B button again and select the PlantList_to_DataSum

relationship class on the list. Show all the records . The process of

opening related tables must be done in logical tiered steps. In this
example the logical order is to go from sample sites to sample data and

then sample data to the plant species data.
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Analyzing Data from Related Tables

Viewing the data is fairly straightforward, but analyzing the data from related tables
requires a few more process steps. For example, let's say you want to calculate an
average percent cover estimate for Graminioids in 1992 and graphically display the data
on a map. The process of doing this analysis will involve joins, queries and
summarizing the results in a new table.

1. The first step is to join the Data_Sum and Plant_List tables. Unlike MS
Access, you can’t perform a multiple table query in ArcGIS, so you're forced to
use ajoin.

Close ﬁ] the attribute table if you have not done so already. Right-click
on the Data_Sum table in the Table of Contents and select Joins and
Relates > Join.
Join data based on a pre-defined relationship class and select the
Plant_List relationship as shown below. Keep all the records. Click OK.
Join Data @E
Jnin leks wou append additional data to this laver's atkribute table sa vou can,
fFor example, symbolize the laver's Features using this data.
What do vou want to join to this laver? g
Join data based on a pre-defined relationship class W
& relationship class defines a relationship bebween the Features in this
layer and the records in a table, or the Features in another layer,
The lisk below shows all the relationship classes that have been defined For
the data in this laver, Relationship classes are defined in ArcCatalog.
Choose the relationship class to base the join on:
Plant_Lisk W
SamEIinE Sites ‘
() keep all recards
All records in the target table are shown in the resulting table,
IUnmatched records will conkain null salues faor all fields being
Open the Data_Sum table and scroll over to see if the join was
successful. You should have a whole bunch of new fields after the
avg_Midpoint field.
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2. Next, click on the Select by Attribute button = in the open table. Create a
guery to select only records containing Graminoids in 1992. You should have
972 records selected.

e Close the query and view only the selected records .

Daka_Surn_Plank_Lisk

| OBJECTID * Sample_Sites * | Growyear | Common_Hame * | avg_Midpoint )
[ 10 |B=001 1992 |Cardgrass =1
n 11 /B0 1982 | Cyperus ar .5
n 14 B0 1992 |Panic grass ar 5
n 15 |B=001 1992 Salt grass 16.5
n 17 |B=001 1992 | spikerush gra
n 169 BS002 1992 Cordgrass GE 954545
n 170 BS002 1992 Cyperus 238

173 B=002 1992 |Panic grass 165

H 174 IR=NN2 1897 Rirr mfnrass rh v
£ >

4 4 1y n = . {972 aut of 25705 Selected)

Drata_sSum_Plant_Lisk

3. Calculate an average midpoint value by sample sites. To do this, right-click on
Sample_Sites and select Summarize.

e Scroll down the list of fields and check the Average box under the
Data_Sum.avg_Midpoint field. Name the table Graminoids_1992. Click
OK and add the data to the map.

1. Select a field to summarize:

| Data_Sum.Sample_Sites w

2. Chooge one or maore summary statistics to be included in the
output table;

Data_Sum.Common_Mame ”
D ata_Sum. avg_Midpoint
[ MiriirnLim
[ Maxirmurn
byerage (
[ Surm
[] Standard Deviation
[ ¥ ariance

Flant_List. OBJECTID

Flant_Lizt. Common_Manme
Lo | PSP N N N e

1 & =

3. Specify output table;
CSPY200ME mercized Bombaphook. gdb\Graminoids_1332 |
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4.

Right-click on the Sampling_Sites table and join it to the Graminoids_1992
table as shown below.

What do vou want to join to this lager?
Join attributes from a kable * v

1. Choose the field in this laver that the join will be based on:

Sampling_Sites k w

2. Choose the kable ko join ko this layer, or load the table From disk:

| Garaminoids_1992 f j

[ ] show the attribute tables of lavers in this list

3. Choose the field in the table to base the join on:

Sample_Sites w

e Click on the Validate Join buttonl— 3230 | 1 move sure the join

will work properly. Often a join will fail because field headers contain
invalid characters such as a period “.” or a reserved word such as
“Percent”. So it's a good habit always validate you joins.

e Click OK to complete the join.

Finally, let's symbolize each sample point based on the average Midpoint
value to quickly to visualize trends in Graminoid plant species.

e List your data by drawing order in your Table of Contents.

¢ Right-click on the Sampling_Sites feature class and select Properties >
Symbology tab. Change the symbol type to Proportional Symbols and
use the Average_avg_Midpoint value. Click OK.

Joinz & Relates Time ;‘-‘
General Source Selection Dizplay Symbalogy Figlds Drefinition 95'
Shiow: — - - o
Features Draw guanhities using symbol size to show exact values. E

Categories Fields Data >
Quantities "W ale: Awerage_avg_Midpoint *
Graduated colors EHC|;

Graduated symbols Marmalization: | none w

Fropartional symbols
Multiple Attributes

[t Inknown Units W Roatal

%WWW'WW
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e This symbology will give you a rough idea where Graminoids are more
prevalent in the impoundments.

¢ Change the Symbology to the Graduated symbols this time and
Normalize the data with the Count_Sample_Sites field. Can you see
patterns now?

e Add ¥~ a Bing base map to help with your interpretation.

% Untitled.mxd - ArcMap - Arcinfo

File Edit ‘“iew Bookmarks Insert Selection Geoprocessing  Customize  Windows  Help
D& L B/ x| 9 &b ([124000 Vi EEE T P w2 o ]l D A 2 Anmation - 2
Edtor=| b Mo | A 2t L1 55 IS e ch JLEY G ToolsPro - | A | B /| & H 22 =
@l Table I:F I:Zute:: L [ - ? l
a g8 E E
= = Layers 2
Ay =] Sampling_Sites g
0 Average_awg_Midpoint [/ Count_Samp
3 o 1.250-7.900 |
b & 7.901-13.50 l?]
ey ") 13.51-20.83 z
— (=]
e O 20,64 - 33.75 e
=
OSS.?S-S?.SD ?I
- o
s =] Basemap 3
. Bing Maps Aetial =
k
-
ATy
[]
XY
e | > 'II':"I RTINS | >
Drawing~ R (=) 5| []+ A - |,0]Aria| vl'ID vl B I U A-~-h.F. . -
459220.185 4346247.203 Meters
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Exercise 5 — Working with LIDAR and Terrain Datasets

Session Objectives: At the conclusion of this session, you will be able to:

L Determine properties of raw LIDAR data and load into a geodatabase
L  Build a terrain dataset to visualize LIDAR data

] Create a DEM and contour derivatives

Terrain Dataset 1
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Material Created By: Dan Craver (November 2011)
Revision:

Software: ArcGIS 10 SP3

Directory Path: D:\CSP7200\Exercise5

Data: \Data

GDB: NCTC_Terrain.gdb

MXD: NCTC_Terrain.mxd
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SECTION 1 — Determine Properties of Raw Lidar Data & Load Into a Geodatabase
In this section, you will utilize ArcMap to explore the properties and calculate statistics of
raw LIDAR data, identify a subset or Area of Interest, load as a multipoint feature class
for terrain construction, and evaluate errors and point density for project suitability.

All data are located in the D:\CSP7200\Exercise5 folder.

1. Open Windows Explorer and navigate to \Data folder containing the raw LIDAR
data and project documentation.

@v| . » Computer » Windows (C) » CSP7200 » Exercised » Data

File Edit Wiew Tools Help

Organize - Include in library « Share with = Burn Mew folder

-~

al~ Mame

'E] MCTC LiDAR Project Documentation.pdf

|| XVZ_NE.bt

_ || XVZ_NW.bt
- || XVZ_SEbt

.‘ ] XYZ_SWbt

2.  Open and review the project documentation.

3.  Open one of the .txt files with Notepad and examine the data structure.

.
"] XYZ_NE.txt - Notepad =T =)

File Edit Format View Help 1 - X — eastiﬂg
259900. 3600["UUUUUU ,4375062. 68000000000, 90. 95000000000
Z59899.43000000000,4375069.13000000000,90. 93000000000
259904, 54000000000 4 QQ0000000,90. 92000000000 .
259905. 95000000000 J4 006591 03000000000 Y = ﬂOl"th | ng
259904 . 50000000000, 0. 35000000000, 90. 98000000000
259909, 87000000000, 43?50?0 55000000000
259916. 65000000000,4375069. 54000000000 J91. 040000000 0
259898. 50000000000,43?50?? 99000000000, e . .
1259907.12000000000,4375075. 13000000000 91 04000000000 Z = E|EVat|Oﬂ
259929.18000000000,4375064. 93000000000,90. 95000000000
1259937.82000000000,4375062. 46000000000, 90. 99000000000

What is included? What is not? Why is the data split among several files?
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4. Navigate to NCTC_Terrain.MXD in the project folder and open with ArcMap.

@-I » Computer » Windows (C:) » CSP7200 » ExerciseS »

File Edit View Tools Help

Organize v Include in library « Share with « Burn New
A- Name :
|
3 Data

. NCTC Terrain.gdb
@ | NCTC_Terrain.mxd

5.  Notice the vector reference data has already been loaded for you as a group layer
in the Table of Contents .

6. We will need recent imagery to help define our project boundary and evaluate the
data. Load aerial imagery from the local NCTC data resources OR provided
suitable bandwidth, in ArcMap choose the drop down arrow next to the Add Data
button and select Add Basemap.

& | 112314 - E| E
§ b AddData..

EE Add Basemap... |]
1BH Add Data From ArcGIS Online... -

Add Bing Maps Hybrid. Dismiss the coordinate system warning. You may want
to turn off the basemap when not in use to preserve ArcMap performance.

5H Add Basemap

Bing Maps Aerial Bing Maps Hybrid Bing Maps Road

Light Gray Canvas OpenStreetMap Physical and Ocean Shaded Relief

| '.‘ -'

Streets Terrain Topographic USA Topo Maps
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7. If not already, open the ArcCatalog window I and the Search window el
using icons found on the standard toolbar. You may want to dock these windows

and auto-hide as tabs for occasional retrieval using the push-pin icon 1§

8. In ArcCatalog, select connect to folder = and navigate to the project folder
CSP7200\Exercise5. Right click on the file geodatabase NCTC_Terrain.gdb and
Make Default Geodatabase. This is where the Reference_Data is located, we
will store out LIDAR data, and build our terrain.

Catalog B X
e oy @|E-eY
Location: LA MCTC_Terrain.gdb -

= 5] Home - C5P7200\Exercises
+ £ Data
T Jmm
@ ncT( B Copy
7 4] Folder C
+ @Tracking X Delete
3 @Tnnlbox
+ L:@ Database Rename
+ [ Database Refresh
+ [l GIS Serv |
+ G Coording

yaieas §[J

>8]

Eal| T2

Make Default Geodatabase |

9. Right click on the geodatabase and create New > Feature Dataset with the name
Terrain_Dataset and XY and vertical coordinate system matching project
requirements.

e Setthe XY and Z tolerance to 0.1 and uncheck “Accept default
resolution and domain extent.”

e Setthe XY and Z resolution to 0.01 and Finish. The resolution controls
space requirements of the geodatabase. By examining the raw data we
determined the measurements are made to the hundredth of a meter. The
rule-of-thumb for setting tolerance is 10x that of the resolution.

e At this point your ArcMap environment should look similar to the following:
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263037.386 4374824427 Meters

Q MNCTC_Terrain.mxd - ArcMap - Arcinfo SRR X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
De2Ed& B X9 0| b- 1450 - EEERER RO« :
Table Of Contents I x Catalog x |
[E]s S 8IE c-2el@ | E-lalf (¢
o
= = Layers Location: L,{E} MNCTC_Terrain.gdb - §
B B Reference Data = G Home - CSPT200\Exercise -
[=] ntc_roads 7 Data [;]
— = LG NCTC_Terrain.gdb i
=2 ntc_streams = '-Eﬂ Reference_Data g
— [E) ntc_bnd =
= ntc_bnd (& nte_buildings
[ = ntc_mngmt_knd A
= nte_buildings [E) ntc_ponds 0
[ | (&) ntc_rivers
= ntc_ponds [~ ntc_roads
IE' ntc_streams
o B ntc_rivers (=] ntc_trails_2008
) 'ﬁ Terrain_Dataset
= .
& O Basemap =] NC[C_Terra.ln.mxd
T Bing Maps Hvbrid 5 Folder Connections
g Viaps Ty £l Tracking Connections
@& | & n o« & Teolboxes -
Drawing ~ K O~ A~ @] Arial 10 vB ] UlA-D-F. e

10. Expand the Search window, select Tools, and type Point File Information.

e Launch the Point File Information tool from the search window.

e Make sure and browse for folders rather than files, then add the
Exerciseb5 folder.

¢ Name the new feature class “PtFileInfo” and place in the
Terrain_Dataset,

e Set the Input File Format to XYZ, and specify the file suffix as “txt”. We

can skip specifying the coordinate system as we know the raw data
matches our project based on review of the documentation.

e See the example on the next page.
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11.

12.

13.

“ Point File Information
Inpuk

Erowse For: Falders *

D:\CSP720ME xerciseS\Data F

Cukput Feature Class ‘

CeACSPT 2000 ExerciseS\MCTC_Terrain,gdbl Terrain_DatasetPEFileInfo

Input File Farmat

YT +
File Suffix {optional)

bxt #
Input Coordinate Swstem {optional)

The PtFileinfo feature class should be added to ArcMap at the top of your Table of
Contents. Resymbolize if you prefer and open the attribute table. What
information is included? Right click on the column headed Pt_Spacing and select
Statistics. What is the mean point density?

The PtFileinfo polygons are the boundaries of the tiled LIDAR data, i.e. their
footprint. Compare with the NCTC boundary. Does the data meet project
requirements? Why may it be useful to work with a polygon footprint of the data
rather than the point data itself?

We are now ready to load the LIDAR data as a multi-point feature class. Expand
the Search window, select Tools, and type ASCII 3D to Feature Class. Launch
the ASCII 3D to Feature Class tool from the search window and set the following
parameters as shown on the next page. Again be sure to browse for folders
rather than files, and place the feature class, named “BareEarth_Multipoint” in
the Terrain_Dataset.

e Setthe Average Point Spacing to what we previously determined.
Because the LIDAR data extends outside the NCTC project boundary, we
will limit the importation using this. If the project required a smaller AOI
we could delineate one at this time using the imagery and reference data.

Terrain Dataset 7
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'\ ASCII 3D to Feature Class =13
Input
Browse For: |F|:|Iders w |
| =
D:VCSPF 200 ExerciseSiData +
>
Input File Format
Kz v|
Qukput Feature Class
|D:H,CSF‘?2IIIIII'I,Exeru:iseS'l,NCTC_Terrain.gu:II:u'I,Terrain_Dataset‘l,BareEarth_MuItipDint | @
Cutput Feature Class Type
| MULTIPOINT v|

Z Factor {optional)

Input Coordinate Syvstem (optional)

& Average Point Spacing (optional)

@ File SUFFr TopemnS
|t |
Decimal separator {optional)
| DECIMAL_POINT v |

(0] 4 ] [ Cancel ] [Enviru:unments... ] [ Show Help == ]

e Select the Environments button and set the Processing Extent to Same
as layer ntc_bnd. Choose OK and OK.

#% Environment Settings

¥ Workspace
¥ Output Coordinates

# Processing Extent
Extent

Same as laver nkc_bnd
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Note: If the raw data had been in a different coordinate system we could have
defined it in the ASCII 3D to Feature Class dialog box and the process would have
projected and transformed it to the project spatial reference in the output feature
dataset. Additionally, if the raw data were in different units than our project dataset,
say feet instead of meters, we could have specified a Z Factor transformation here
(e.g., .3048).

If LIDAR data is received in the LAS data format, use the LAS to
Multipoint tool. This tool provides the additional option to specify the
Class Code (e.g., 1 = Bare Earth) and Return Value (e.g., 1 = first
return). Note the bare earth is not always the last return. Bare earth
may be first return in areas without vegetation or man-made structures.
These are ideally the points you want to use to create bare earth DEMSs.
Points returned later than first, though classified as bare earth, may
introduce undesirable noise to your model.

14. The multi-point feature class BareEarth_Multipoint should be added to ArcMap at
the top of your Table of Contents. What type(s) of anomalies do you see and
why?

15. To better evaluate the bare earth muiltipoints, we will calculate the exact point
density for our project area, and create a raster layer to examine the distribution.

e Launch the Point to Raster tool from the search window and set the
following parameters as shown below

e Name the output raster “BE_Density” with the .tif file extension in the
project folder. Be sure to set the Cell assignment type to COUNT and
Cellsize = 6.

“\, Point to Raster

Inpuk Features E:‘
| BareEarth_fultipoink ﬂ [,'—_'3;- T
Walue field - %'1:
QID W
Outpuk Rasker Dakasek (S
Cn\CSP72000Exercise S BE_Density Lif [,1_'3;- :)
Cell assignment bype (optional) o ?}
COUNT W J.
Priotity field {optional) P
NONE] v|
Cellsize (optional) 1:,‘-‘*
& B )

:

B N e LS LY
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NOTE: Too small a cellsize may result in empty cells and an unnecessarily large
raster. Too large a cellsize may inhibit identification of data gaps. A rule-of-
thumb is to set the cellsize 4x the point spacing, rounded to the nearest whole

number.

e Examine the attribute table. What do the Value and Count columns represent?

16. To better visualize the distribution of point density, right click on the BE_Density.tif
layer in the Table of Contents and select Properties, then the Symbology tab.

Select Purple to Green Diverging, Bright for the Color Ramp and Display
NoData as bright red.

-
Layer Properties

| General | Source | Extent | Displa)'| Symbology | Fields | Joins & Relates

Show:

ghow:  stretch values along a color ramp
Unique Values |5t :I.m[
Classified
Stretched
Discrete Color
Color Value Label Labeling
. 43 High: 43
. 1 Low: 1
SCAN -
|| Display Backaround Value: 0 as
[ use hilshade effect zi[1 Display NeData as

17. Turn on the basemap imagery and use the Swipe tool on the Effects toolbar to
examine the pattern the point density related to land cover. You may want to
rearrange or turn off the reference vector data.

Terrain Dataset
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e How does the point density change in relation to land-cover?
e Is this data suitable for your intended mapping application?

e NOTE: It's beneficial to check data for accuracy to prevent error
propagation in future uses. You can now easily access this data for your
applications. Using this data, you can create terrain datasets that define
surfaces based on vector measurements, digital elevation models (DEMSs),
digital surface models, triangulated irregular networks (TINS), contours,
viewsheds, and curvatures.
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SECTION 2 — Build a Terrain (dataset) to Visualize LiDAR Data

In this section, we will build a terrain using the BareEarth_Multipoint feature class,
ntc_rivers for hydro-flattening, and NCTC boundary as a study area clip layer.

1. While still in ArcMap, expand the ArcCatalog window. Navigate to and expand
the NCTC_Terrain.gdb geodatabase.

e Right click on the Terrain_Dataset feature dataset and select Import >
Feature Class. Input area_of interest in the Reference_Data feature
dataset and output “StudyAreaClip” to the Terrain_Dataset.

The area_of_interest feature class is a bounding box corresponding to the
ntc_bnd feature class extent used to subset the LIDAR points. Although the
points are already clipped, the river polygons extend past the project boundary.

'\ Feature Class to Feature Class |Z||E|[5__<
-_

Inpuk Features
| DA CSPY 200 E xerciseS\WCTC_Terrain.gdb\Reference_Datalarea_of_jnterest

Okpuk Locakion

| Di\CSPT200YExerciseSINCTC_Terrain.adbi Terrain_Dataset ‘- =

Cukput Feature Class
| StudyAreaClip *—

Expression {optional)

2. Similarly, import ntc_rivers as “Hydro_Flat” in the Terrain_Dataset.

Prior evaluation of the LIDAR data revealed erroneous points in areas of open
water. Knowing the LiDAR acquisition date we were able to look up the river
stage measured at USGS monitoring sites.

“\, Feature Class to Feature Class

Inpuk Feaktures
| iV CSPFE00ExerciseS\NCTC_Terrain.gdb\Reference_Dataintc_rivers
Outpuk Location

|D:'I,CSF'?ZIIIEI'I,ExerciseS'l,NCTC_Terrain.gu:ll:u'l,Terrain_Dataset *

Qutpuk Feature Class
| Hydro_Flak
Expression {opkional)
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3.  Open the Hydro_Flat attribute table.

Using stage elevation for segments of the river along with careful delineation of
the water boundary polygons allows us to hydro flatten our terrain model. (This
is a simplified example of hydro flattening. The stage elevations in the ntc_rivers
feature class are hypothetical. Further, it may be inappropriate to assign a
single elevation to a long reach of river as if it were a flat plane.)

Hydro_Flat X
OBJECTID * Shape * Shape_Leng Stage_Elev \Shape_Len gth | Shape_Area
» 1 ] Polygon 6466.053683 916 ] 8529.378137 4259654198
2 | Polygon 3188.701848 88.3 / 3188.698727 | 150064.79335
\_____’r

4. Right click on Terrain_Dataset in the ArcCatalog window, select New>Terrain,

and input the following parameters, choosing to advance to the next
window. The PtFilelnfo feature class does not participate in the terrain.

Mew Terrain

e NNV S e SN

Choose kerrain characteriskics,

Enter a name For wour terrain:

| BE_Terrain * |

Select the feature classes that will participate in the terrain;

) BareEarth_Multipoint

Hydro_Flat
[] &l rtFilelnfa

Studyareaclip

£

Approximake poink spacing:

| 1.4 * | average distance between points in meters
&

WWM“&J%J
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5. Change the Height Source and SFType as shown below. Click Next.

The BareEarth_Multipoint height source is the z-value embedded in each records
Shape geometries. The Hydro_Flat height source is explicit in Stage_Elev
attribute and participates in the terrain as a hard_replace. A hard_replace
behaves similar to a breakline and imposes an abrupt change in slope at the
feature edge. The StudyAreaClip has no height source.

Clipping does not improve performance of terrains, but is used to exclude areas
of missing data or limit the display to distinct area of interest. Subsetting LIDAR
data for performance considerations should occur when loading into the
geodatabse.

Select Feature Class characteristics,

Each data source has some settings to indicate how it should be used to build the terra
drop-down menus in the table belaw to choose elevation source and surface type,

Choose the options For a feature class by cligh

Feature Class
=l BareEarth_Multipoint
Hydro_Flat
StudyareaClip

Height Source
Shape mass poinks
Stage_FEley hard replace
<Monex zoft clip

ngMJWﬁJmJV*WNWH?qu

g

6. Select the Z Tolerance. Click Next. Z-tolerance pyramid types are used for
bare earth models as each level offers vertical accuracy approximating that of full
resolution. Window-size pyramids is often used for first returns in building a DSM
as each level partitions data into equal areas.

Mew Terrain

Select pyramid bvpe.

Cetermine the pwramid byvpe used ko build the pyramid levels of the terrain dataset,

&

(%) Z Tolerance

) window Size
R g L

th"‘-mu.r\uugvﬂ'\uw;mfxw
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7. Click the Calculate Pyramid Properties button. Click Next. For this exercise
we can just accesp the default pyramid level generation.

2|

Mew Terrain

Create terrain pyramid properties.

Generate the properties For each pyramid level within your terrain,

®

Tetrain Pyramid Levels Calculate Pyramid Properties l

Mo, Z Tolerance Maxirmum Scale add

1 0.25 1000

2 0.5 2500 Remoye
3 1 S000

Femove Al

B e e ¥ A AP

:

FJWMMWW

8. Review the New Terrain dialog summary, , then choose i
when prompted to build it now. Add the BE_Terrain to ArcMap by dragging from
the ArcCatalog window.

Try turning on and off the reference vector data. Are there topographic
drainages where the streams are?

Zoom into where the buildings are. Notice how the resolution of the terrain
changes with the scale. How does the terrain behave where the buildings are?
How could we improve the performance and accuracy of the terrain?

If the terrain looks accurate at full resolution, and retains sufficient resolution at
scales required for visualization and analysis, we can now derive information
products, often referred to as “derivatives” from the LIDAR data.
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EXTRA : Enable the 3D Analyst Extension and display the 3D Analyst toolbar.
Select BE_Terrain as the analysis layer. Notice the toolbar buttons are disabled
(grayed out). In the table of contents, right click on BE_Terrain > properties, and
choose the Analysis tab. Set 3d Analyst tools to be enabled at a resolution of 1 or
better. Zoom in until the tool on the toolbar become enabled. You know have access to
the full suite of 3D Analyst toolbar tools.

SECTION 3 — Create a DEM and Contour Derivatives

In this section, we will create a Digital Elevation Model (DEM) using the Terrain to
Raster tool and contours using the Surface Contour tool. Both tools are available in the
3D Analyst Extension.

1. Open ArcToolbox from the side window and select 3D Analyst Tools >
Conversion > From Terrain, open Terrain to Raster and set the following
parameters. Click OK.

With this standard gridded elevation layer you can now derive hillshade and other

raster information layers using Spatial Analyst Extension, perform hydrologic
and other analysis, and include them in raster analysis using Map Algebra.

Input Terrain

|EiE_Terrain ﬂ B
ArcToolbox Ouktput Rasker
ﬁ g‘;gﬂfnf oo D:\CSPT200YExerciseS|BE_DEM, LF =
=B nalyst Tools ) -
+%‘ 3D Features O::g:tTData Tywpe (optional) =
=N g i
%;"' eRversien Method {opkional)
- &s From Feature Class NATURAL_NEIGHBORS v
+%' From File sampling Distance (optional)
1—--%1 From Raster CELLSIZE & v
'%‘ Er':'m Ter.rain _ Pyramid Lewvel Resolution {optional)
: ----- % Terrain to Points 1 P
e , M Terrain to Raster
L. Terrain to TIN ¥y >

NOTE: Use the floating point output type to retain precision of elevation in the
LiDAR data. Natural Neighbor is a type of zonal weighted interpolation and
recommended for LIDAR data. Here we use a cellsize of 3 meters, however,
most LIDAR data can support DEMs at somewhat finer resolutions. You cannot
gain accuracy by using a cellsize that is smaller than the average point spacing.
The Pyramid Level Resolution of O indicates full-resolution. To generalize a
surface a lower resolution pyramid level can be used.
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2. In ArcToolbox, select 3D Analyst Tools > Terrain and TIN Surface, open
Surface Contour, and set the following parameters. Click OK.

", Surface Contour |Z| |E|[E|

Input Surface

|BE_Terrain - B
Cutput Feature Class -
| DR CSPY200ME xer ciseS\WMCTC_Terrain.gdb) Terrain_DatasethConbour _2ft |
Conkour Interval

| 06096 |
Base Contour {optional)

EE |
Contour Field (optional)

| Cankaur |
Contour Field Precision {opkional)

L |
Inde:x Inkerval (optional)

| 3.045 |
Index Inkerwval Field {optional)

| Index_Zonk |
Z Factor {optional)

[l

Pyramid Level Resolution (optional)

E v|

[ (04 ] [ Cancel ] [Envirunments... ] [ Shows Help == ]

e A contour interval of 0.6096 meters is used for 2ft contours
(2*.3048meters in 1 foot)

e An Index Interval of 3.048 meters is used for index contours every fifth
contour, or every 10 feet.

NOTE: Following National Map Accuracy Standards, the rule-of-thumb for
creating contours from LiDAR data is the contour spacing should be no smaller
than 2x the vertical accuracy (2) at the 95% confidence interval. This equates to
approximately 4x the RMSE of the sample used for the accuracy assessment.

3. Zoom into the area around the buildings to better see the detail of 2ft contours
derived from LIiDAR data. Try symbolizing the index contours as a slightly
heavier weight than the others.

What else can be done to analyze and visualize the terrain at NCTC?

Terrain Dataset 17





GIS Project Design I: Data Development and Management 2011
U.S. Fish and Wildlife Service National Conservation Training Center

Terrain Dataset 18





GIS Project Design I: Data Development and Management 2011
U.S. Fish and Wildlife Service National Conservation Training Center

Terrain Dataset 19





GIS Project Design I: Data Development and Management 2011
U.S. Fish and Wildlife Service National Conservation Training Center

Terrain Dataset 20






GIS Project Design I: Data Development and Management 2011
U.S. Fish and Wildlife Service National Conservation Training Center

Exercise 6 — Editing with Topology

Session Objectives: At the conclusion of this session, you will be able to:

O Specify editing preferences in ArcMap

U Review basic ArcMap 10 Editing

U Delineate & attribute a simple landcover map
U Create a Topology feature class and add rules
O Validate the Topology

U Fix topological errors in a feature class

Topology 1
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Material Created By: Karen Klinger (Dec 2008)

Revision: Kelly Chadbourne (Nov 2009)

Revision: Gabriel DeAlessio (May 2010)

Revision: Gabriel DeAlessio (Nov 2010 — conversion to 7129)
Revision: Gabriel DeAlessio (May 2011- conversion from 9.3.1 to 10.0)
Software: ArcGIS 10

Directory Path: D:\CSP7200\Exercise6

GDB: Ex6.gdb

Imagery: ntc_ortho_color_2009.sid

MXDs: Ex6.mxd
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SECTION 1 — Set the Stage

In this section you will copy the NCTC boundary feature class and paste it into a new
landcover feature dataset and prepare it for editing.

All data used and created in this exercise will be in the following location:
D:\CSP7200\Exercise6

1. Open ArcCatalog & and navigate to the Ex6.mxd.
2. Click on the Add Data button and browse to \Ex6.gdb\NCTC

Select the NCTC feature class and click Add.

Add Data X
Lok in: HncTe w | 4y {E ;) % -~ R Bl Ly B
I@LC_Premade

[ Na o

MName:
Showe of Bvpe! | pakasets and Layers w

3. Rename NCTC to NCTC Boundary in the Table of Contents by double
clicking on the name.

4, Right click on the layer and click on the Symbology tab. Make the NCTC
Boundary a hollow polygon with a 2 pt. Black outline.

5. Click on the Add Data button and browse to \Imagery
e Select the ntc_ortho_color 2009.sid and click OK.
e Rename the ortho to 2009 Aerial.
6. Right click on the NCTC Boundary feature dataset and choose Data/ Export

Data. This will create a new feature class with a single polygon that we will
use to delineate our landcover from it.
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. Save the new feature class as “Landcover” inside the NCTC feature
dataset. Be sure to choose “File and Personal Geodatabase Feature
Classes” inside the browse window.

Saving Data El
Lookin: (1 CTC vt @ E- e e o6
@LC_Premade

EncTC

Marne: | Landcover | Save

Save as bype: |File and Personal Gecdatabase feature classes L | Cancel

o Click OK and Yes when prompted to Add to Display.

7. Double click on the symbol to access the symbology menu. Change your
symbology to a hollow fill with a red 1 point outline.

8. Next, we will add 2 fields to the new feature class, first Classification and
Acres.

. Right click on the Landcover feature class and Open Attribute Table.
o Click on Table Options, choose Add Field.
. Name the field Classification, set it to Text and 30 characters.

o Click OK

9. Repeat and add an Acres field, making the Field Type a double.
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SECTION 2 — Set Editing Preferences and begin Editing
1. Load the Editor Toolbar if it is not visible.
2. From the Editor dropdown, choose Snapping, then Options.

3. Ensure that the Snapping tolerance = 10 pixels. Click OK.

Snapping Options

General

Tolerance: L0 Pixels

Snap Symbal; E

Snap Tips
Show Tips
Laver Name
Snap Type

[ ]Background

[ Text Symbol. .. ]

[ Ok l [ Zancel

4.  Again, drop down the Editor and now choose Options.

5. Setyour Sticky Move Tolerance to 30. This protects against accidentally
moving features.
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Editing Options

General | Topology | Versioning || Uit

Display measurements using 3

Sticky move tolerance: 30

IJse symbolized Feature during editing

|:| Use classic snapping

Show mini toolbar

Show warnings and information on skart editing

Skream Mode

Skream tolerance: ]

Annotation || Attributes

[ 5tretch geometry proportionately when moving a verkes

map units

decimal places

pixels

Group |50 | poinks together when streaming
Edit Sketch Symbology
Unselected Selected
Vertesx: [ = | [ a |
Current Vertex: [ =« || a |
Segment: —
[ ok || cancel || el

1 x

6. On the Table of Contents, choose the Selection tab.
Table OF Contey s
3 A8)=
=| Selectable {no features selected)
@ NCTC Boundary @] ]
2 Landcover Ld [ 0
=] Mot Selectable
& 2009 Imagery,sid
e Be sure only the Landcover is checked making it the only selectable
layer. You can Toggle the Layers Off or right click Landcover and
choose “MakeThis the Only Selectable Layer”. This avoids accidentally
selecting the wrong piece of data.
9. Return to the Display tab.
7.

On the Editor bar, drop down Editor and choose Start Editing. You will various

notice buttons become active, and a new “Create Features” box opens.
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FEX

% Ex4 Test.mxd - ArcMap - Arclnfo

Fle Edit View Bookmarks Insert Selection Geoprocessing Customize Windows  Help

O S L @B @ x| o o[ v BB e 2 e I
Edior~| » ", -" -8 NUachtf] < 2 BA 22 ™ ] 12 @I 1 . Layer: [& nCTC Boundary [y B E s Gl 2
@ Table OF Contents X ~
oy [EEE YN
B = Layers Landcover
& = M NCTC Boundary .
[ [Handcoveri
L NCTC Boundary
bl = [ 2009 Imagery.sid [nere Boundsry
- RGB
M Red: Band_t
= I Green: Band_2
- MBlue: Band_3
5]
K
@
o
i
[,
)
@
x¥
@ =)
& [ construction Tools
» [2 Polygon
v | O Rectange
BE @n g | () circle -

Drawing - K (<) %2 [~ A = o) &ial

10.

11.

258953.593 4374601.512 Meters

Uncheck the NCTC Boundary in the Table of Contents. Notice that it is
removed from the Create Features window when turned off. This is another
protection against editing the wrong feature class.

Use the Edit Tool to select the Landcover polygon.
7\

Editu;v@r“ o e ﬁﬂ:aqﬂ::: < M m i
Select the polygon. Activate the Cut Polygon tool.
P —

Editar ~ |Z|'“__ G ) S I:;IJ(EXJ Bl ;) [ EE AL &

Left click to Start the delineation outside the selected polygon, clicking on your
delineation through the feature and double clicking outside again to complete.

First Click
{start here)

Double Click
{to finis h)

Second Click:
(ad U Vertex)

Thir d | Click:
(add vertex)
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12. Repeat steps 9 & 10 and create polygons for 4 general landcover classifications
(Developed, Forest, Shrub, Field).

13. Click the Attributes button on the Editor toolbar. This will toggle the Create
Features box to the Attributes box.

Editor = IEI"__ Wy ]

% Ex4 Test.mxd - ArcMap - Arclnfo

el chiz < 2 (E)A ;_

File Edt Wew Bookmarks Insert Selection Geoprocessing  Customize  Windows  Help
OgE& 88 x| 90 b-[[reae | Rl R - i USRS R R N A Layer: -1z
Editor - E"- AR AN R e Rl N = UoA T ] e A @ I Layer: [ HCTC Boundary =1 L L
| Table OF Contents 2 x ~
® 3 & - A, |2
Q Elacs @ |24 | e | (5 ~
= = Layers = @ Landcover
£ B [ NCTC Boundary 8 NTC
Q
ux
ax
bl = & 2009 Imagery.sid
e RGE [z
MNRed: Band_1 OBIECTID 2
- I Green; Band_2 NWRNAME NTC
i MSue: Band_3 Shape_Length :
Shape_rea 25645
o Field
Acres <hull>
K
@
o
i
@
xv
=l
] Classification
L Text (Length = 30)
1 hll values allowed
Be 20 g |3 B creste Features [EE AlibUEES |
Drawng~ K () %5 [ - A - < [lo] Aral v ¥B 1 ul A2
259887.58 4375051.742 Meters

14. Select a feature, click on the Classification field and add the description.
Repeat for all the features.

Tip: For ease of display, you can alter the attribute field shown in the Attribute
box. Go to Layer Properties, Display Tab. Change the Field to Classification.

PIX

| General | Source | Selection| Display | Symbology || Fields | Defintion Gueny | Labels || Joins & Relates | Time || HTML Popup|

Layer Properties

Scale symbols when a reference scale is set
B

Field: Classification

Transparent:
Display Expression

~ | ’ Expression, ..

[] shaw MapTips using the display expression

15. Stop Editing and Save Edits.
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MANDATORY BONUS! Calculating Acres

Whenever edits are made, you're shape_area field in a Feature class will automatically
update. Units of area are in the projection units of the Feature Class. However, if you
want to report units other than the default, you need to recalculate them.

e Open the attribute table by right clicking on your Feature Class.

e Find the Acreage field and right click on it, choose Calculate
Geometery

e Make sure Area and the correct projection are selected and select Acres
US (ac).

e Click OK.

Calculate Geometry:

Property: frea w |

Coordinate System
() Use coordinate system of the data source:
PCS: MAD 1953 UTM Zone 158

) Use coordinate system of the data Frame:

Units:

Calculate selected recards only

=] (e
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SECTION 3 - Establish Topology Rules

The Landcover layer you just built was created by on-screen digitizing, with 2009 aerial
imagery and the NCTC boundary layer as reference. No topology rules were taken into
account, and as a result, the layer has no topological integrity. In layman’s terms; the
polygons may or may not border each other correctly.

In this part of the exercise, we will use a pre-delineated landcover, one that has
common errors that sometimes occur when editing. Some polygons overlap their
neighbors, while others don’t come close enough and leave gaps. We're going to apply
the following topological rules (i.e., relationships) in the geodatabase to clean-up the
mess:

Rule 1 A polygon cannot exist in the space as another polygon or overlap;

Rule 2 All polygon boundaries are contiguous and there are no gaps between
polygons; and

Rule 3 Landcover feature class must cover NCTC's feature class boundary.

1. Open ArcCatalog inside ArcMap . Browse to \Ex6.gdb

2. Rightclick on the NCTC feature dataset, select New and choose &l Topology.

3. A New Topology dialog appears. Read the overview information. Click

4. Name the new topology Landcover_Topology. Accept the default tolerances.

. Mext =
Click

5. Select NCTC and LC_Premade to participate in the topology. Click .

Select the Feature classes that will participate in the topology:

NCTC

LC_Premade

O&l Landcover Select Al
Clear all
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6. Enter the number of ranks to be 2. Then, change the rank values as shown
below.

Mevr Topology

Each feature class in a kopology musk have a rank assigned ko it to control how
riuch the Features will move when the topalogy is validated, The higher the rank,
the less the Features will mowve, The highest rankis 1,

Enter the number of ranks (1-500: g |

Specify the rank For a Feature class by clicking in the Rank column:

Feature Class | Rank |
NCTC 1
LZ_Premade z

What does this ranking mean? Feature classes of a lower rank will be
shapped to feature classes of a higher rank (the HIGHEST rank = 1). So, in
this example, the habitat layer will be adjusted to the boundary layer. The
boundary is ranked the highest because we want to minimize any adjustment of
this feature.

Click |
7. Usethe button to add the following 3 rules:

LC_Premade - Must Not Overlap
LC_Premade - Must Not Have Gaps
LC _Premade - Must Cover Each Other - NCTC

8.  Click Next when finished adding the topology rules. A summary appears in the
New Topology dialog. Click Finish.

9. Choose NO when asked to validate the topology. We will validate the topology
and fix any errors using ArcMap in the next section.

Mew Topology

The new topology has been created, Would vou like ko validate it now?

Yes Mo
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Why did we select these topology rules?

Must Not Overlap — Requires that the interior of polygons in the feature class not
overlap. The polygons can share edges or vertices. This rule is used when an area
cannot belong to two or more polygons. It is useful for modeling administrative
boundaries, such as ZIP Codes or voting districts, and mutually exclusive area
classifications, such as land cover or landform type.

Must not have gaps — This rule requires that there are no voids within a single polygon
or between adjacent polygons. All polygons must form a continuous surface. An error
will always exist on the perimeter of the surface. You can either ignore this error or mark
it as an exception. Use this rule on data that must completely cover an area. For
example, soil polygons cannot include gaps or form voids—they must cover an entire
area.

Must Cover Each Other — Requires that the polygons of one feature class must share
all of their area with the polygons of another feature class. Polygons may share edges
or vertices. Any area defined in either feature class that is not shared with the other is
an error. This rule is used when two systems of classification are used for the same
geographic area, and any given point defined in one system must also be defined in the
other. One such case occurs with nested hierarchical datasets, such as census blocks
and block groups or small watersheds and large drainage basins. The rule can also be
applied to nonhierarchically related polygon feature classes, such as soil type and slope
class.

For complete listing of rules and fixes, open the ArcGIS help and look up topology rules.

Topology 12
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SECTION 4 - Validate Topology & Must Cover Each Other Errors

10.

Remove the NCTC Boundary and Landcover from the map by right clicking and
choosing “Remove”. (Only the imagery should remain.)

Add the topology to the map. Drag the Landcover_Topology from ArcCatalog
to your Table of Contents.

When prompted, click Yes to add all associated feature classes. Adjust the
symbology as you see fit.

Zoom to Full Extent if the entire boundary is not visible. It's time to validate
to see to see if and where errors exist within the feature classes.

Pin ArcCatalog closed in ArcMap.
Load the Topology Toolbar. Click Customize/Toolbars/Topology.

Start Editing.

Click the Validate Topology in Current Extent button.

Topology: |Landcover_Topology | B | ES B HI & .T_B KE‘:’ 'fﬁ

Tip: There are additional buttons to Verify Topology for a Specified Area or
Validate Entire Topology that may save time when working with a large dataset.

Click Yes when asked if you are really sure you want to validate the full extent.
Yikes, look at all that red!

Click the Error Inspector tool. This tool allows you to manage and interact
with the topology errors on your map. You can search for violations of specific
topology rules or for exceptions (errors that you mark as acceptable). You can
also choose whether to inspect the currently visible extent or the entire
topology.

Topology! |Landcover_Topology v | B Eﬁ Re HF HI | S EZE @ EE

Click the | 2 S | button. You should find 21 errors total.

Topology
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Show: 21 errors
Errors []Exceptions Visible Extent only
Rule Type Class 1 Class 2 Shape Feature 1 Feature 2 Exception
Must Mok Have Gaps LC_Premads Palyline 1] 0 False
Must Mok Have Gaps LC_Premade Palyline 1] 0 False
Must Mok Have Gaps LC_Premade Palyline 1] 0 False
Must Mok Have Gaps LC_Premade Palyline 1] 0 False
Must Mok Have Gaps LC_Premade Palyline 1] 0 False
Must Mok Have Gaps LC_Premade Palyline 1] 0 False
Must Mok Have Gaps LZ_Premade Palyline 1] 0 False
Must Cover Each Other LZ_Premade MCTC Palygon 4 0 False
Must Cover Each Other LC_Premade NCTC Palygon i 1 False
Must Cover Each Other LC_Premads NCTC Palygan i] 1 False
Must Cover Each Other LC_Premads NCTC Palygan i 1 False
Must Cover Each Other LC_Premads NCTC Palygan 1] 1 False
Must Cover Each Other LC_Premads NCTC Palvgan 1] 1 False
Must Cover Each Other LC_Premads NCTC Palygan 1] 1 False
Must Cover Each Other LC_Premads NCTC Palygaon 1] 1 False
Must Nok Owerlap LC_Premads Palygaon 1 4 False
Must Nok Owerlap LC_Premads Palygaon 1 30 Falsa
Must Cover Each Other LC_Premads NCTC Palygaon 13 0 False
Must Mok Owerlap LC_Premads Palygon 12 13 False
Must Mok Owerlap LC_Premads Palygon 12 13 False
Must Nok Owerlap LC_Premads Palygon 12 13 False
1] | &

11. Click on Down Arrow and Select Must Cover Each Other. Click| Search fow

12. Click on the first error in the Error Inspector. Notice how the identified error
turns black on the map.

Shiow: ILC_Premade - Must Cower Each Other - NCTC ¥ 9 grrars
Errars []Exceptions Yisible Extent anly
e Class 1 Class 2 eallre
Mus| _ o —Pabion. i 58
Must Cover Each Other LC_Premade NCTC Palvgon i} 1 False
Must Cover Each Other LC_Premade NCTC Palvgon i} 1 False
Must Cover Each Other LZ_Premade MCTC Polygon i} 1 False
Must Cover Each Other LiZ_Premade MCTC Polygon i} 1 False
Must Cover Each Other LC_Premade NCTC Polygon i} 1 False
Must Cover Each Other LC_Premade NCTC Polygon i} 1 False
Must Cover Each Other LC_Premade NCTC Polygon 13 0 False
< | &
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13.

14.

Close inspection reveals that the habitat management unit boundary lies
outside the NCTC Boundary.

To fix errors identified by the Must Be Covered By Feature Class Of rule we
two options:

Subtract: removes the overlapping portion of each feature that is causing the
error so the boundary of each feature from both feature classes in the same.

Create Feature: creates a new polygon feature out of the portion of the
overlap from the existing polygon so the boundary of each feature from both
feature classes is the same.

With this error selected, Right click on the selected line inside the dialog and
select Subtract. This will remove this area completely from the LC_Premade
layer (reshaping the layer’s boundary). Do not use Create Feature as this fix
will modify the NCTC Boundary, which we know is correct and don’'t want to
change.

Topology
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Zoom To
Pan To

Select Features

Show FRule Description, ..

Subkract

Creake Feature

MMark. as Exception

15. Another way to correct topology is to use the Fix Topology Error Tool .
Activate the tool on the toolbar by left clicking on it.

e With the tool active, select the error to in the northeast.

16. Looking closely will reveal that there is a gap in the landcover between the
NCTC Boundary and the existing landcover polygons. To correct, we need to
right click and select Create Feature to add in a polygon.

17. Once the feature is added, open the Attribute tool. You will notice that it lacks
any attribute data. You can code it individually or choose to merge it to an
adjacent feature.
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18. Select both the new polygon and the Forest polygon to the south. Then in the
Editor Menu, select Merge.

Choose the Feature with which ather Features will be merged:

LC_Premade - 31 Cancel

LC_Premnade - NTC

|
v

e Be sure to select the feature with attributes to Merge to rather than the
new one to retain those attributes!

19. Now let’s Validate Entire Topology again to make sure we fixed the
problem.

20. Notice this error is gone now. Leave the remaining errors for now, we’ll fix them
later.

TIP: To control the attribute tags displayed with tools like Merge, use the Layer
Properties/Fields tab and define the Primary Display Field.

Layer Properties

General] Source] Selection] Displa_l,l] Symbalog @P 1 efiriition Query] Labels] Joins&HeIates] HTHL F‘opup]

Primary Dizplay Field:

Choosze which fields will be wisible. Click inthe alias column to edit the alias for any field,

MName | Alias | Type | Length | Precision | Scale | MHumber Format |
W OBJECTID OBJECTID Object D 4 1] a

Shape Shape Polygon

MWRMNAME  MWRNAME Teut 3 i a

Classification  Classification Text il 1} 0

Acreage Acreage Diouble g i} 0 MHurneric
Shape_Length Shape_Length Double a i} 0 MHurneric
Shape_Area  Shape_frea Diouble g i} 0 MHurneric

Select Al Clear Al

0K | Cancel Apply
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SECTION 5 — Validate Topology (Must Not Have Gaps)

In this section we’ll examine the MUST NOT HAVE GAPS errors. This is one of the few
rules that will ALWAYS generate an error. This is because you will always have an
‘end’ to your polygons extents, and therefore a ‘gap’ where they do not touch another.
We will start by marking this error as an exception

This rule requires that there are no voids within a single polygon or
between adjacent polygons. All polygons must form a continuous surface.
An error will always exist on the perimeter of the surface. You can
either ignore this error or mark it as an exception. Use this rule on data
that must completely cover an area. For example, soil polygons cannot
include gaps or form voids—they must cover an entire area.

Must Not Have Gaps

1. Click on the Fix Topology Error Tool .

2. Click on the boundary so that it has a black outline.

3. Click the Error Inspector button. Notice there is only one error shown.

4.  Since this one error will always show up when we inspect, let's make it an
exception so it won’t appear again. That way, only the errors we are concerned
with will be displayed in the Error Inspector dialog. Right click on the error and
choose Mark as Exception.
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rror Inspector [®
Show: I{Erru:urs Fram &ll rules = _"J 1 error

| Search Now I ¥ Errors [ Exceptions v Wisible Extent only
Rule Type I Class 1 | lass 2 I Shape I Featur
Must Mok Have Gaps hah raarmk iniks Polvline 1]
Zoom To
Pan Ta
Select Features
Show Rule Descripkion. ..
Create Feature

L :
:- Mark. as Exception

Tip: If you need to go back to the error you marked as an exception, in the Error
Inspector check Exceptions and click Search Now. Notice if you Right click on the
Exception you can choose Mark as Error.

5. Validate the Entire Topology again to make sure we fixed the problem.
6. Close the Error Inspector dialog.
7. Let’s look at actual errors now. On the Main Menu, click on Bookmarks/Water

Treatment to zoom into water treatment facility located in the northwest section
of the campus. (Note: the pink fill color was turned off using the symbology.)
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8.  Click the Error Inspector button.

9. CIick| Search How I Select the “Must Not Have Gaps” error to identify the
error on the map (i.e., polygon changes to black).

To fix errors identified by the Must Not Have Gaps rule we have 1 option within the
error inspector:

Create Feature: creates a new polygon feature from the line error shapes that
form a gap. This fix can be applied to one or more selected Must Not Have
Gaps errors. If you select two or more errors and use the Create Feature fix,
the result will be one polygon feature per gap.

Because we do not want gaps within LC_Premade feature class, we will
choose to Create Feature. You can do this within the Error Inspector (see
previous section) or by using the Fix Topology Error Tool on the map. This
section will focus on the latter option.

10. Close the Error Inspector. Click on the Fix Topology Error Tool .

11. Click on the topology polyline error so that it is outlined in black. Right click and
select Show Rule Description — This polygon breaks the rule that a void
cannot exist between areas in the same layer.
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12. To fix this error — Right click and select Create Feature, which will create a new
polygon feature within LC_Premade (getting rid of the gap).

Zoom Ta
Pan To

Select Features

Show Rule Descriptian, .,

Create Feature

Mark as Exception

13. Open the Attribute table and Attribute the new polygon to Developed.
14. Validate the Entire Topology again to make sure we have fixed the problem.
TIP: After any polygon editing session; including the subtracting and creating and

merging we just did, remember your Acreages are no longer accurate! ALWAYS
recalculate your Acreages after editing shapes.
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SECTION 6 — Validate Topology (Must Not Have Overlap)

In this section, we will zoom-in to an area where polygons are overlapping. Since a
landcover can only have 1 attribute per location, these are errors that need to be
corrected. Overlapping polygons also lead to double counting of acreages.

1. Zoom into NCTC extent.

2. Click the Error Inspector B button. Click L_Sarchtion_ |

3. Select the “Must Not Have Overlap” error to identify the error on the map. See
the screen shot below.

To fix errors identified by the Must Not Have Overlap rule we have 3 options
within the error inspector:

Subtract: removes the overlapping portion from each feature and leaves a gap
or void in its place. This fix can be applied to one or more selected Must Be
Covered By Feature Class Of errors.

Merge: adds the portion of overlap from one feature and subtracts it from the
others that are violating the rule. You need to pick the feature that receives the
portion of overlap in the Merge dialog box that pops up. This fix can be applied
to one Must Not Overlap error only.
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Create Feature: creates a new polygon feature out of the error shape and
removes the portion of overlap from each of the features. The fix can be applied
to one or more selected Must Be Covered By Feature Class Of errors.

4.  Open the Fix Topology Error Tool L

5. Select the error highlighted below.
|

6. Right click on the topology shown below and select Merge.

Do Not use Create Feature (which will make new polygons) or Subtract (which
will create slivers in the LC_Premade feature class).

7. Based on the underlying landcover, select the second feature on the list and
click OK.

Select the Feature with which the errar will be merged,

LZ_Premade - 1 0

— w
LZ _Premade - 4
f'l.?.:

Cancel
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8. Validate the Entire Topology again to make sure we fixed the problem.

9. Click on the Fix Topology Error Tool e

10. Select the large overlapping error. This polygon was delineated on top of an
existing one. We need to make sure only 1 polygon exists.

11. Right click and choose Create Feature. This forces 2 simultaneous actions, it
subtracts the shape from the underlying polygon, and it creates a new feature in
the same location.

12. Identify on the new feature. You will notice the attribute has been lost since the
Create Feature removes the existing and replaces it with a new polygon. You
can attribute the new polygon to Forest.

13. Validate the Entire Topology again to make sure we fixed the problem.

14. Save your edits.

15. Using the skills learned in this exercise; continue fixing any remaining

topological errors if time permits.

Remember to update acreages at the end of editing.

Topology
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Exercise 7 - Using Model Builder

Session Objectives: At the conclusion of this session, you will be able to:

U Use ModelBuilder to create a workflow model
] Create tools from models
O Document models in ModelBuilder and ArcCatalog

] Share models with other users
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Exercise developed by: Sean Fields (Dec 2006)

Modified: Jacob Lewis (Jan 2008), Gabriel DeAlessio (Jan 2009), Chris Castiglione
(Nov 2010), Sean Fields (Nov 2011)

Software Version: ArcGIS 10.0, SP3

Directory Path: D:\CSP7200\Exercise7

GDB: cro.mdb, FWSCadastral.mdb
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ModelBuilder Overview

The geoprocessing tools in ArcGIS make it easy to process spatial data to model
aspects of the real world. However, when there are many steps involved in your
geoprocessing work flow, it can be difficult to keep track of the assumptions, tools,
datasets, and other parameter values you have used.

One of the easiest ways to author and automate your work flow and keep track of your
geoprocessing tasks is to create a model. ModelBuilder is an application you use to
create, edit, and manage models. Models are workflows that string together sequences
of geoprocessing tools, feeding the output of one tool into another tool as input.
ModelBuilder can also be thought of as a visual programming language for building
workflows.

Managing processes and their supporting data can be difficult without the aid of a
model. A sophisticated model contains a number of interrelated processes. At any time,
you may add new processes, delete existing processes, or change the relationships
between processes. You may also change assumptions or parameter values, for
example, replace old datasets with newer ones, or consider alternative scenarios in
which input factors are prioritized differently. Building a model helps you manage this
complexity in a number of ways:

e It makes processes and the relationships between processes explicit, and the
model you create is dynamically updated whenever a change is made.

e |t lets you set values for the parameters of each tool, and it records this
information, making the model output easily reproducible.

e |t lets you edit the structure of the model by adding and deleting processes or
changing the relationships between the processes.

e It lets you edit the parameter values defined for tools to experiment with
alternative outcomes.

The ModelBuilder window is the interface you use to create models in ArcGIS. A
ModelBuilder window is displayed immediately when you create a new model. The
window consists of a display window in which you build a diagram of your model, a Main
menu, and a toolbar that you can use to interact with elements in your model diagram.
You can run a model from within the ModelBuilder window or from its dialog box.

To build a model, you can drag tools from toolboxes in the ArcToolbox window or the
ArcCatalog tree and data from the ArcCatalog tree or the table of contents of any other
ArcGIS Desktop application, such as ArcMap. Alternatively, use the Add Data and Tools
button in the ModelBuilder window to add tools and data, which places their
representative elements on the model diagram. When you fill in necessary parameter
values for each tool and connect processes, your model will become ready to run.

Any parameter within the model can be set as a variable that can be shared between
processes. This means you don't have to make updates to every tool that uses a
particular parameter value; you can just update the value in one dialog box.
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ModelBuilder Interface

** Model
Madel Edit Insert  Miew Windows  Help

Ha AR Xx 20 & RBEntl ks v
Zoom SEILct Run

| Full Exttent Pan
Print Undo-Redo Validate

Save | | | ‘ Add Data
Cut-Copy-Paste-Delete

Auto Layout Connect

g cu

|MI:II:|E|EI..II|I:|EF Canvas l B copy Shortcut Menu
E Faste .
X Delete

Select Al

add Daka or Toal,.,

G.

Create Variable. .,
Creake Label
Maodel Only Tools 2

Iteratars 3

Diagram Properties. ..

Display properties, ..

P Model Properties. .
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SECTION 1 — Build a Model in ModelBuilder

In this section you will build a basic model using ModelBuilder that calculates wetland
acres within the Crab Orchard National Wildlife Refuge boundary.

All data are located in the D:\CSP7200\Exercise7 folder.
TASK 1 — Set the Stage
1. Launch ArcMap and open a new empty map. Change the default geodatabase

to CRO.gdb.

Default geodatabase For this map:

| DoV CSP7200Exercise VIR . gdb

&
2. Add the Wetland_Data Feature Dataset from the CRO.gdb, and also
add the FWSApp_CRO.lyr file.

3.  Open ArcToolbox 5 . Right-click in an empty space in ArcToolbox and select
Add Toolbox.

ArcToaolbox

=

B3 Add Toolbos. ..

g& Environments. ..

I

4.  Click on the New Toolbox button g in the upper right corner of the Add

Toolbox dialog. Rename the toolbox to NCTC_Tools.tbx. Select the
NCTC_Tools.tbx then click Open.

5.  Save the current ArcToolbox setting as default by right-clicking in an empty
space in the ArcToolbox and select Save Settings > To Default.

6. Right-click on NCTC Tools and select New > Model. The ModelBuilder window
will open automatically.

7. Take a few minutes to familiarize yourself with the new tools by dragging your
mouse over the button to identify each one.

Model  Edit Insert  Wiew Windows Help

HS BB X 2 @il S kg v b
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TASK 2 — Build the Model

The NWI data for the refuge exists as seven different feature classes representing the
seven NWI quads. You need to combine them into one feature class. The Append tool
will do this for you, but first you need to create an empty feature class that will store all
of the wetland data.

1. Drag the Create Feature Class tool into the ModelBuilder window. This tool is
located in the Data Management Tools > Feature Class toolset. Note that the
tool elements are hollow; not colored-in. This indicates that the tool is missing
one or more necessary parameters.

T g LT T T STTTeT T T
%: Daka Cormpariso
& Database

Model Edit  Insert  Wiew wWindows Help &5 Distributed Geodatabase
5, HE F We A (F &5 Domains
i L= Q§° @ % x| 5 o~ (\-!-) 18] |1:,_|? AR K k!l &“‘l k FP « 2 = %: Feature Class
s 'r\% Append Annotation Feature Classes

'r\% Calculate Default Spatial Grid Indesx
'r\% Calculate Default XY Tolerance

w ﬁ Create Feature Class
- #% Create Fishnet

'r\% Create Random Points

'r\% Integrate

] 'ar\% Update Annotation Feature Class
& Features

& Fislds

& Fils Geodatabase

& General

& Generalization

& Graph

Create Feature
Class

Feature
Class

2. Double-click on the Create Feature Class tool element and populate the fields
as shown below.

e Name the new feature “\ Create Feature Class
class cro_nwi_all.

B X

Feature Class Location

e Select carbondale nwi | 1 hCSPF 200N Exercise 7 CRO ., gdblWetland Data | B
from the drop-down list. Feature Class Mame
Click OK. | cro_rwi_all |
Geometry Type (opkional) 8
| POLYGON v|
Template Feature Class (opkional)
< »carbondale_nwi f 4
..
[ (04 l [ Cancel ] [ Apply ] [ Show Help == ]

Model Builder 6





GIS Project Design I: Data Development and Management 2011
U.S. Fish and Wildlife Service National Conservation Training Center

3. Your model is now color shaded and ready to run. Organize your model
components by resizing and dragging them with your mouse or simply clicking

the Auto Layout Tool .

-
o
W

Create Feature
Class

4. Drag the Append tool into your model from the Data Management Tools >
General Toolset. This tool will be used to combine all of the NWI layers into the
cro_nwi_all feature class from the previous step.

" Model &5 Conversion Tools
Model Edit  Insert  Miew Windows Help g g::: II,:::;ZF:_;:::I?D:EDIS
BS BB X9 & IHEXIIQIINS v 8 &: Data Comparisan
&y Database
= &, Distributed Geodatabas
& Domains
& Feature Class
& Features
& Fields
&5 File Geodatabase
=8 General
—— "(Q‘ Append
Output #, Calculate Value
Features .{% Copy

“r\‘ Delete
#,, Delste Identical

a5 .
Find Identical
’“ﬁ\d—wﬁﬁw-—-w'\ﬁ

P OIS o BN,

Y e N Y It e e

5. Right-click the Append tool and select Make Variable > From Parameter >
Input Datasets. The Input Datasets element will appear.

6. Double-click the Input Datasets element to open a dialog.

e Select all seven NWI layers from the Input Dataset drop-down,
click OK. The Input Datasets element turns light blue indicating that it is an

Input Value Variable.
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% Input Datasets

By (X

Inpuk Dakasets
| Kl

] mnarion_rwi
s .
< »makanda_riwi
s . .
o »lick_creek_rwi
- . .
< »herrin_nwi
- N
< »desoko_rwi
s .
< »rrab_orchard_lake_rowi
- .
< »rarbondale_rowi

e = |x [+ B

[
] |

|

[ Ik H Cancel ” apply H Show Help == ]

7. To connect the elements together, double-click the Append tool element.

e Select cro_nwi_all from the Target Dataset drop-down list (you may need to
scroll down to see the Target Dataset field). Click OK.

|
Target Dataset

I cro_ruwi_all

Schema Tvoe footionall

« Your model should look like this after clicking Auto Layout El and then
clicking Full Extent @

&

Create Feature
Classz

STOP HERE!
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8. Next, drag the Clip tool into your model to clip the larger NWI layer to the
refuge boundary. The tool is located in the Analysis Tools > Extract Toolset.

9. Drag the FWSApp_CRO layer from the ArcMap Table of Contents to the
ModelBuilder window.

10. Using the Add Connection il button, first connect the cro_nwi_all(2) output
to the Clip tool element. Choose Input Features on the parameter options
popup dialog.

"'\."
.
4

Output Fi
Clas

Clip

Inpuk Features

[l NS o Y S

11. Next, connect the FWSApp_CRO to the Clip tool. Choose Clip Features after
the connection is made and the options popup dialog appears. The end of your

model should look like the image below after clicking the Auto Layout EI

button, and using the Zoom In Tool @ to zoom into the end portion of the
model.

Output Feature
Clas=
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12. Click the Select [ 8] tool on the ModelBuilder toolbar. Double-click the Clip tool
element and populate the fields as shown below.

e Rename the Output Feature Class cro_nwi. Click OK.

Input Features
Clip Features
|FwSApp_CRO + = |2
Qukput Feature Class &
| D:\CSP7Z00NExercise7\CRO. adblcro_rwi | |2
¥ Tolerance {optional) -\ |
I | |Meters v!
(] 4 ] [ Cancel ] [ Apply ] [ Shows Help == ]

14.  Next, add the Add Field tool, located in the Data Management Tools
toolbox > Fields toolset, to the ModelBuilder window.

15. Connect il the Add Field tool to the cro_nwi clip output. Choose Input
Table in the options popup dialog.

e
Add Field

Output
Feature
Class

ro_nwi_all

(2]

Model Builder 10





GIS Project Design I: Data Development and Management 2011
U.S. Fish and Wildlife Service National Conservation Training Center

16. Double-click the Add Field tool element and make sure that the Field Name
and Field Type fields are as shown below. Click OK.

S\, Add Field

Input Table —

cro_nwi - I

Field Marmne
| acreas * |

Field Tvpe
| DOUBLE v|
Field Precision [

Field Scale {optional)
[

]
| &

| #

[ O ] [ Cancel ] [ apply ] [ Shows Help == ]

14. Add the Calculate Field tool from the Data Management Tools > Fields
Toolset and connect the tool to the newly generated cro_nwi (2) element.
Choose Input Table from the parameter options popup dialog.

Ealcﬁlate
Field

5
Add Field

Output
Feature
Class

CIO_nwi

15. Double-click on the Calculate Field tool to specify the tool parameters. Set
the Field Name to acres and the Expression to [Shape_Area] * 0.0002471.
Click OK. Note: this is the conversion factor from square meters to acres.

N\ Calculate Field

Input Table
||:r|:|_nwi (e ﬂ E';-
Field Mame

| acres

Expression

| [Shape_frea] *0.0002471

Expression Tyoe fopkions))
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16. Your final model should now look like the one below.

Model Edit  Inmsert  Wiew Windows  Help

B @B Xx 9 DEERHEAN KRS P

|

||

TASK 3 — Run the Model

1. To calculate wetland acres, right-click on the final dataset Cro_nwi (3) and
select Add to Display.

2.  From the Model menu, choose Run. The model will run and Cro_nwi (3) will
be added to your TOC when complete.

3. From the Model menu, choose Save.

4.  Open the cro_nwi attribute table in your Table of Contents. What is the total
wetland acreage for Crab Orchard NWR ?

STOP HERE!
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SECTION 2 — Create a Tool from the Model and Document the Tool

In this section, you will create a tool in ArcToolbox from the NWI model by exposing the
model parameters. This will allow use of the model at any National Wildlife Refuge that
has the required boundary and wetland datasets. You will also create documentation
for the model.

1. If not already open, open the Model you just created by right-clicking its icon in
ArcToolbox and selecting Edit...

2. You will rename some of the model elements so other users can easily
understand the model. Rename the circled model elements in the following
figure as described below. To do so, right-click each element and select
Rename. Stretch the graphics so all of the names are visible.

Create Feature Class Tool data variables
a. Rename Wetland_Data to Output Location
b. Rename carbondale_nwi to NWI Template Feature Class

Append Tool value variable
C. Rename Input Dataset to NWI Input Features

Clip Tool data variable
d. Rename FWSApp_CRO to Refuge Boundary
e. Rename cro_nwi(3) to Final NWI Feature Class
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At this point, if you were to double-click =13
on the model’s icon in ArcToolbox, you Help

would see the d|alog to the r|ght This tool has no parameters. Model

This is not an error. It just means no
model parameters have been set. You

will expose the model’s parameters in
the ﬂeXt Step oK | Cancel Enwvironments. .. << Hide Help

3. Right-click on all 5 of the model components you renamed and select Model
Parameter to expose each parameter. A ‘P’ will be displayed above each model
parameter as shown below. This allows for user input on the Model tool’s dialog.

Ereéte
Feature Class

4.  Now you will create attached labels for the tools in the model. To do this, right-
click each tool element and select Create Label from the context menu. Label
the tools as specified below:

Tool Label

Create Feature Class Creates a new empty feature class

Append Appends specified NWI to Refuge NWI Output
Clip Clips Refuge NWI Output to the refuge boundary
Add Field Adds the acres field

Calculate Field Calculates acres from Shape_Area field
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5. Position the new labels as appropriate. Your final model should look like the
one below:

Model Edit  Insert  Wiew Windows Help

B $HBEBx 9> D @O RS VP

Appassy Aparifes vE D Aategs WEY Dapa

6. From the Model Menu, choose Export >To Graphic... and export the model
graphic to Exercise7 and name the file model_graphic.jpg. We will add this
file to the Model Documentation later. Click OK to continue.

7. Rename the model to give it a more descriptive name. From the Model Menu,
choose Model Properties... and modify the fields as shown below. Do not use
underscores or spaces in the Name field.

e Make sure to click the box to sore relative path names. Click OK to continue.

Mame:

| CalchwR

Lahel:

| Calculate MWR Wetland Acreage + |

Description:

Stvlesheet:

L‘ | &

Store relative path names (instead of absoluke paths)

8. Save the model and Close the ModelBuilder window.
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9. Inthe ArcMap Menu bar, select Geoprocessing > Geoprocessing Options.

e At the top of the Geoprocessing Options dialog in the General section, check
the Overwrite the outputs of the preprocessing operations.

e At the bottom under Display/Temporary Data section, check the Add results
of geoprocessing operations to the display. This will automatically add
the final data to the display when the model is run as a tool.

10. In ArcToolbox, double-click the Calculate NWR Wetland Acreage model icon.
This opens the model’s dialog. Notice that the exposed model parameters are
now available for user input. Click Cancel to close the model too

.** Calculate NWR Wetland Acreage | @E|
Click error and warning icons for more information [>]
&Final Refuge MwWI Cukput
oY ZSPF2000VExercise? W ZRO, gdbhoro_rwi E;-
MWwI Template Feature Class (optional)
||:ar|:n:|nu:|ale_nwi ﬂ E;-
Outpuk Location
DA CSPY20ME xercise P\ CRO, gdbiWetland_Data [,1_'3;-
MW Input Features
| >l e
< marian_rwi
< »makanda_rmwi i
< »lick_creek_nwi
< herrin_nwi X
< »desoto_rwi
< »crab_orchard_lake_rwwi 1
< »rarbondale_rwi
Refuge Boundary
| FiSpp_CRO =l |8
&Refuge MW Ckpt
CeACSPY20ME xercise 7\ CRO, gdbicro_nwi [,1_':;'
£ >
[ Ik l [ Cancel ] [Envirunments... ] [ Show Help == ]
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11. You now need to document and describe the model to be able to share with
other users. Model and tool documentation editing can only be completed in
ArcCatalog.

e Open ArcCatalog and navigate to the Exercise7 folder in the catalog
tree. Select your model in the catalog tree and then click on the
Description tab to view the models description.

B[=1E

er ArcCatalog - Arclnfo - D:\CSP 7200\Exercise FANCTC_Tools.thx\Calculate NWR Wetland Acreage

File Edit Wew Go Geoprocessing  Customize  Windows  Help
wleas BB x|t QEISREIPN RN e @8,
Lacation: | D\C5P7200NE sercise7ANCT C_T ools.thsCalculate MR Wetand Acreage ENENEE
Catalog Tree Sl | Conterts | Previ Description |
= 3 csprzon ~ - > =
£ Appendix ...‘é.. Prnt =% Edit gi
£ Documents 2 =3
o
£ Exercisel =1 | I
B Exorcised Calculate NWR Wetland =
[ Exerdised Acreage
[ Exerdises
+ i » .
& Exerciset Title Calculate NWR Wetland
= £ Exercise?
l.j CRO Acreage
3 PwsCadastral
= B NCTC_Tools Summary
EW Calculate NWR Wetland Acreage
_ oPa Model_Sectioni There is no summary for this item.
o0 FWaApp_CRO w
222 model_graphic < Y -
2l FA Covmvcicno !

12. Click the Edit button | = £ on the Description panel. This opens the ltem
Description for editing.

e Scroll down below the Title section and Click the Update button to add the
model graphic to the Item Description. Navigate to the
model_graphic.jpg image you exported previously.
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@] Save X Exit

* Delste __" pdate. ..
=]] Constraints

|
i =
Overview e o 5
: - ltem Description 3
|=7] ltem Descripticn £
'
|=] Topics & Keywords Tite | Calculate NWR Wetland Acreag| 2
=] Citation 3
T
[ I| Citation Contacts g
|Ej Locales i
= _ e
Metadata = * el ®Eeom=e %
|=] Details A
|Ej Contacts é
[ I| Maintenance ‘ Z
¢
po

Tags

Resource

13. Next, scroll down to the Summary section and add a statement that describes
the model you created similar to the one shown below.

Summary

B I U A" A = £ §#F = = = E o2 &2 _
! -]

This model appends multiple National Wetlands lventory quad maps in a National ﬂ

Wildlife Refuge into a single wetland layer, clips the wetland layer to a refuge
boundary, and calculates wetland acres.

14. Scroll down to the Syntax section and click on the ¥ button to expand the
Refuge Boundary section. Add a statement in the Dialog Explanation section
that describes the Refuge Boundary model parameter similar to the one below.

# | Refuge_Boundary
Dialog Explanation

B I U A" A = i #F =

i1

The Mational Wildlifs Refuge boundary featurs class
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15.

16.

17.

18.

Repeat step 14 for each of the model parameters. A single sentence for each
will be sufficient. Finally, add your name to the Credits section. Click Save
and review the Item Description.

Double-click on your model in ArcToolbox or the Catalog Tree to open the
model tool dialog. Note the descriptions and titles of the parameters in the
dialog and the help section on the right side of the dialog (Click the Show Help

button if the help is not displayed).

Notice that the parameters in the tool dialog box are prepopulated with values
you entered when the model was first created. If you open the tool in ArcMap
and there is not a layer that matches those prepopulated values, the dialog box
will display an error (a red X) because the layers do not exist in that ArcMap
document. While this is not an issue—you can always select another layer or
browse to another dataset—you can avoid the nuisance of the error message
by clearing out the variables in the model. The model will no longer run in
ModelBuilder, but it will run using its tool dialog box.

Run the model as a tool.

Congratulations! You have completed the Calculate NWR Wetland Acreage model
and can now distribute the model by simply sharing the entire NCTC Tools toolbox
that stores the model.
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Challenge Topic

If you finish the exercise and want to further explore Model Builder, here are some
challenges to tackle:

Although the NWI quads were appended together, the cut lines remain are quad breaks.
In your model, incorporate the Dissolve tool to fix this.

Next, you now need to conduct some further analysis and generate some summary
statistics. Modify the existing model so it will generate the following information
product:

A table that lists the total acreages for all of the wetland types (WETLAND_TY) found at
the Crab Orchard NWR.

How many different wetland types are within Crab Orchard NWR?

How many freshwater emergent wetland acres are within Crab Orchard NWR?
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Exercise 8 — Suitability Analysis

Session Objectives: At the conclusion of this session, you will be able to:

Set Spatial Analyst options

Perform surface analysis

Reclassify grids

Convert feature class to grid

Add a new tool and generate a multiple ring buffer

Determine proximity using straight line distance

o 0O 0 0 o0 o0 O

Use weighted overlay tool to conduct suitability analysis

Suitability Analysis 1





GIS Project Design I: Data Development and Management
U.S. Fish and Wildlife Service

2011
National Conservation Training Center

Material Created By: Todd Sutherland (Feb 2009)
Modified: Christopher Bryant (Nov. 2011)
Software Version: ArcGIS 10, SP3

Directory Path: D:\CSP7200\Exercise8
Shapefiles:

Tables: distance_reclass

GDB: landfill.gdb
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The GIS Objective

Conduct a suitability analysis to help identify possible sites for a new landfill in Gallatin
County, Montana. You will use different methods to reclassify each layer, but all
methods will produce the same effect: rating the values for each grid on a scale of 1-5,
with the value of 5 being most suitable for establishing a new landfill and the value of 1
being the least suitable.

Layers to be included in analysis are:

County Boundary (used for setting analysis mask only)

Elevation (high slopes, less suitable)

Streams (proximity to streams, less suitable)

Landfills (proximity to existing landfills, less suitable)

Drainage Patterns (this layer already classified, well drained sites less suitable)
Extra: Land Cover (suitability of cover classes to be determined by student)

All layers are located in the D:\CSP7200\Exercise8 folder within the Landfill
geodatabase.
TASK 1 - Setting Options and Preparing Layers For Analysis

ELEVATION — Create a slope layer and reclassify

1. Open a new empty ArcMap session and make sure to change the default GDB to
landfill.gdb

Default gendatabase For this map:

oA CSPT 200 E xercisedilandfil,gdb

2. Add the county_bnd and elevation layers to ArcMap.
3. Open the 3D Analyst toolbox and navigate to Raster Surface > Slope tool.

e Specify the input raster as elevation. Specify your output storage to the
exercise8 folder.

e Save the raster as Slopel and change the Output Measurement to
Percent_Rise.

e Click on the Environments button in the Slope Tool dialog, and navigate
to Raster Analysis. Set the Cell Size to “As Specified Below” and enter in
1000.

e Set the mask to the county_bnd layer then click OK.
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NOTE: The mask identifies those cells within the analysis extent that will be

considered when performing our raster analysis.

Be cautious when specifying a cell size finer than the input raster or raster. No new
data is created; cells are interpolated using nearest-neighbor resampling. The result

IS as precise as the coarsest input.

4. We now need to reclassify the percentage of slope values to reflect suitability.
Choose 3D Analyst > Raster Reclass > Reclassify. Select the input raster as

Slopel and click Classify.

e Change the method to Equal Interval with 5 classes. Click OK.

e Specify the following old values and new values. You must have a space

between the number and hyphen!

e Name the new raster file SLOPE and click OK.

"\ Reclassify

Input rasker

| Slopel

Reclass figld
Yalue

Reclassification

Old values New values ~
N 0-1 2
N 1-2 5
N 2-5 4
N 512 3
N 12 - 30 1
| MaoDats MaoDats
w
[ Load... ] [ SaAVE... ] [Reverse Tl '-.-'alues] [ Precision... ]

Outpuk rasker #
oA CSP7 2000 ExercisedilandFil, gdb\SLOPE [,'—_1';-

[] Change mizzsing walues to Mol ata [optional]

K ] [ Cancel ] [Envirunments... ] [ Show Help ==
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STREAMS — Add a new tool, generate buffers, create raster and reclassify

1. Remove the Elevation and Slopel layers in the table of contents as they are
no longer needed.

2. Add the streams layer to your map.

3. We need to add a new tool to perform a multiple ring buffer. From the Tools
menu, choose Customize > Customize Mode.

e Click on the Commands tab. Type buffer in the Show Commands
containing section.

e Click on Tools in the categories section. Drag the Buffer Wizard
command to the Tools Toolbar. You have just added a new command
which will allow us to create a multiple ring buffer.

Toolbars | Commands | Options

Show commands conkaining: | buffer

Cateqgories: Commands:

Analysis Tools
Coverage Tools
Editar
Seleckion

Tools

Il Buffer Wizard...

4, Click on the Buffer Wizard Tool IE Ensure the streams layer is selected
as the layer you want to buffer. Click Next.

e Assign 4 buffer rings at a distance of 1 kilometer each and click Next.

(%) Az multiple buffer ringz

Humber of rings: 4

4|4 »

Distance between rings: 1 kilometers

e Click Yes to dissolve the barriers.

e Save the new layer as a feature class named buffer_of_streams and
store in the landfill geodatabase. Click Finish.
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5. Next, we need to convert this polygon to a raster. In the ArcToolbox, navigate
to Conversion Tools > To Raster > Feature to Raster.

e Ensure inputis buffer_of streams.
e Specify ToBufDist as the field, with a cell size of 1000.

e Assign the name stream_buff. Click OK.

S, Feature to Raster [
Input features L
| buffer_of_streams j @ ;.2
Field 7
| ToBuFDist v | ‘,}?
Ouktput rasker L
| D \CSP7200Exerciseslandfill.gdbistream_buff| | E";- ’11
Cukput cell size (optional) o {
| 1000 N= ;

6. Next, reclassify the NO DATA values to be equal to 5 in the stream_buff
layer. These are the areas farthest away from streams. Choose 3D Analyst
> Raster Reclass > Reclassify.

e Change the Classify method to Equal Interval with 4 Classes.
e Change the No Data value to a 5 in the New Values column.

e Name the file STREAMBUFF and save in the Landfill.gdb. Click OK.

Reclassification
Old values New values -~ -
J 1-175 1 CI.355|F~;.-'. o
I ;
] 25-325 3 e
| 3.25-4 4
B MoData 3 Add Eritry
v

[ Load... ] [ Save... ] Reverse Mew Yalues ] [ Precision.. . ]
Ckpuk raster
| 9:\CSP72O0NExerciseslandfill gdb\STREAMELFF =
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LANDFILLS - Query, generate proximity, reclassify

The location of a new landfill will be affected by where operating landfills currently
exist. You will calculate for each cell, the Euclidian distance from the nearest open
landfill.

1. Add the Landfills feature class to your map.

2. Use Select By Attributes and query for STATUS = O. This selects all landfills
that are currently in operation (open).

3. From the Spatial Analysis toolbox, choose Distance > Euclidean Distance. Set
the input feature source to landfills.

e Save as File Geodatabase Raster in the landfill geodatabase using the
name landfill_ED.

e Set the cell size to 1000 Click OK.

", Euclidean Distance

Input raster or Feature source data

andfills - &
Cukput distance rasker o
Cn 4 CSP 7200 Exercised andfill, gdblandfill_ED E;-
Maximum distance (optional) -
Cukput cell size (optional)
1000 B
Cukput direction raster (optional) -
| 5]

4. Reclassify the data again, but this time let’s reclassify this grid using a
classification that has been saved. Choose 3D Analyst > Raster Reclass >
Reclassify.

e Click the Load button. Navigate to the tables folder and choose the
distance _reclass table.

e Save as LF_DISTANCE in the landfill GDB. Click OK when done.

5. Remove the landfill and landfill_ED layers to reduce clutter in your Table of
Contents.
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TASK 2 — Conduct a Weighted Overlay Analysis

1.

Add the soildrainage raster layer to your map.

Soils are an important characteristic for landfill sites because they often indicate
wetlands, rock depth and drainage. The soil drainage has already been
reclassified for you by the county geologist. Landfills are prohibited from
occurring on water or rock thus those areas were reclassified as NoData.
Locate the Weighted Overlay Tool in the ArcToolbox and open the tool.
Change the Evaluation Scaleto1to 5by 1

Add the 4 layers to be considered in this analysis one at a time into the tool.

Click Set Equal Influence. This assigns equal weights to all input layers.

Use the name Weightl and store in the landfill geodatabase. Click OK to
generate a new grid.

N\ Weighted Overlay l=]

Weighted overlay table
aste 0 : e = [ ale Va Ea +
£  zoidrainage 25 VALLIE i —
1 1
3 2
g 3
| MNODATA MIODATA
% LF_DISTANCE 25 value L |
1 1
i 2
3 2
4 3
il 3
| MODATA MIODATA
% STREAMBUFF 25 Yalue e |
1 1
2 2
3 2 e
4 3 |
g 3
MODATA MIODATA v o
Sum of influence 100 Set Equal Influence ]
Evaluation scale Fram To By
1 to 5§ by 1 L
Oukpuk rasker
D4 CSPT 2000 ExercisedlandFill. gdblwWeight 1
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7. Which area of the county has the most suitable landfill sites based on your
analysis?

CHALLENGE TOPIC

Conduct another analysis but this time apply different weights to the layers using your
own personal preference as to which ones should have more influence on choosing a
landfill site. Compare with your first analysis.

Be prepared to discuss how the two results differ and why?

Make a final map showing your result

CHALLENGE TOPIC 2

Conduct another analysis by including the landcover layer as one of your inputs. Use
the following information and create your own classification scheme based on the land
type, abundance of type, or value of the land type.

LANDCOVER - Reclassify
1. Add the coverclass layer to your map.

2. Right click the layer and select Open Attribute Table. Sort the Count field
descending. Notice that Coniferous Forest makes up the most land cover
in the county.

3. Use this table and develop your own classification scheme for suitability
ranking. Some things to consider are the cultural or financial value of the
existing land type, the expense of altering the land type, and the relative
abundance or scarcity of the land type (the count field). Write your
classification scheme you developed for suitability. You do not need to use
all 5 values. For example, you can have only ones (least suitable), fives
(most suitable) and NO DATA.
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VALUE i COUNT | S_VALUE
1 3739 DeciduousMixed Forest
2 11904 |Coniferous Farest

] 2974 \Cropland

4 48580 Grassland
5

G

7

2157 \Desert Shrub and Savanna
27 Water
169 | Alpine, Tundra, Barren

4. Use the Reclassify tool to reclass the land cover using the values 1 to 5 with
1 being least suitable and 5 most suitable.

5. Make the new layer permanent and assign the name COVERTYPE and save
in the landfill geodatabase.

6. Remove the coverclass layer. Rename the permanent layer in the table of
contents to COVERTYPE.

7. Use the Weighted Overlay Tool from Step 2 above to create a new
Suitability map by adding the COVERTYPE layer as one of the inputs.
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AGENDA

Day 1 — GIS Planning, Data Acquisition and Data Management
Discussion  8:00-9:00 Course Overview and Project Ideas

Discussion  9:00-9:30 GIS Planning

é 9:30-9:45 Break

Exercise 1 9:45-12:00 Establishing Spatial Reference

PN a

12:00-1:00 Lunch

Discussion  1:00-1:30 Acquiring Spatial Data

Exercise 2 1:30-2:30 Geodatabase Design
é 2:30-2:45 Break

Exercise 2 2:45-4:30 Geodatabase Design (continued)

Open Lab 4:30-5:30 Project Consultations

Open Lab Time Day 1 =1 hour
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AGENDA

Day 2 — Data Management and Development

Discussion 8:00-8:30 Review

Exercise 3 8:30-9:30 Creating, Exporting and Importing Metadata

é} 9:30-9:45 Break

Exercise4 9:45-12:00 Working with Tables

12:00-1:00 Lunch

Open Lab 1:00-2:30 Project Consultations

é} 2:30-2:45 Break

Exercise 5 2:45-4:30 Working with LIDAR and Terrain Datasets

Open Lab 4:30-5:30 Project Consultations

5:30-7:00 Dinner

Open Lab 7:00-9:00 Project Consultations

Open Lab Time Day 2 = 4.3 hours
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AGENDA

Day 3 — Data Management and Development

Discussion 8:00-8:30 Review

Exercise 6 8:30-9:30 Editing and Topology

é 9:30-9:45 Break

Exercise 6 9:45-11:30 Editing and Topology (continued)

11:30-12:30 Lunch

Exercise 7 12:30-2:30 Model Builder

Open Lab 2:30-5:30 Project Consultations (open break)
5:30-7:00 Dinner
)

Open Lab 7:00-9:00 Project Consultations

Open Lab Time Day 3 =5 hours
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AGENDA

Day 4 — Data Analysis

Discussion 8:00-9:00  Review

Exercise 8 9:00-10:00  Suitability Analysis

Open Lab 10:00-12:00 Project Consultations (open break)
12:00-1:00 Lunch

Open Lab 1:00-5:30 Project Consultations (open break)
5:30-7:00  Dinner

Open Lab 7:00-9:00 Project Consultations/ Work on Presentations

Open Lab Time Day 4 = 8.30 hours; Sum = 19 hours
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AGENDA

Day 5 — Project Presentations
Open Lab 8:00-10:00 Work on Presentation (open break)
Presentations 10:00-12:30 Presentations

Wrap-Up 12:30-12:45 Wrap-Up and Graduation
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Appendix 2 - Customizing ArcMap

Session Objectives: At the conclusion of this session, you will be able to:

U Add, delete and move commands
U Create new toolbars and commands
U Change and set command properties
U Register and install a custom DLL

O Install a custom Add-In

Customizing ArcMap 1
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Developed by: Sean Fields (Jan 2005)
Revised: Karen Klinger (Dec 2008), Eric Kelchlin (Nov 2009), Sean Fields (Nov 2011)
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Customizing ArcMap Overview

Users can customize the ArcMap interface to suit their individual needs and increase
productivity. Knowledge of programming languages is not needed to customize
ArcMap.

Toolbars and menus in the ArcMap user interface contain commands. Commands are
buttons, tools, menus, macros and UlControls. Each command has associated code.

The customize dialog box puts the interface in design mode. With the Customize
dialog open, you can rearrange and remove existing commands, add new toolbars and
commands, and change command properties. The commands do not execute when
you are in desigh mode.

While in designh mode, Right-click on a control to view and change its properties.
Characteristics that define the appearance of the control are name, image, display text
or image, and begin a tool group.

Users can store their customizations on three levels. The customizations are saved to
the specified level once the Customize dialog is closed.

1. Normal Template - affects all documents
2. Base Template - affects all documents using the template
3.  This Document - affects the current document only

DLLs (Dynamic Link Libraries) are custom commands that have been coded and
compiled in other programs and are ready to import into ArcMap. DLLs may need to be
registered through the operating system prior to adding to the ArcMap interface.

ArcGIS 10 introduces several new and innovative features that make it easier for users
to customize and extend the ArcGIS Desktop applications, including the new Desktop
add-in model. Add-ins are easily shared between users as they do not require
installation programs or administrative privileges to install. Add-ins are added to a
system by simply copying them to a well-known folder and removed by deleting them
from this folder. Add-ins can easily be shared between users within an organization by
distributing the Add-in file (e.g. selectionsample.esriaddin)

All data are located in the D:\CSP7200\Appendix\Custom folder
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SECTION 1 — Exploring the Customize dialog

In this section you become familiar with the Customize dialog box

1. Open ArcMap. Click on the Customize menu and Select Customize Mode... The
Customize Dialog opens.
ST
File Edit View Bookmarks Insert Selection Geoprocessing | Customize | Windows Help
DRE& @R x|o o b-[ 5  Toobars v In2 L
— ) i
QAN QAP - TINI@E ayer [ | Extensions... HYRY
Add-In Manager... ZI =
EEECE [ customize Mode... | @
B Layers Style Manager... §
ArcMap Options...
2.  Click on the Toolbars Tab on the Customize Dialog. You can add and remove
toolbars from the interface through the checkboxes next to the toolbar name.
21
Toolbars |gommands| gptionsl
Toolbars:
™ Advanced Editing —l
[~ Animation |
¥ ArcPad Data Manager BERamy:
[~ ArcScan
™ COGO Delete |
[~ Context Menus
[~ Data Driven Pages Reset... |
¥ Data Frame Tools
[ Distributed Geodatabase
¥ Draw
™ Edit Vertices
[ Editor
¥ Effects
[~ Feature Cache
[ Feature Construction Ll
Keyboard... | Add from file... Close
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3. Click on the Commands Tab. Take a few minutes and review some of the
commands that are available to the user through the different categories on the
right. Note that many of the commands are not available on the stock user
interface toolbars.

4. To add a new tool to your default ArcMap desktop toolbar, simple select a
Command item and drag onto the desktop toolbars. Your new command is
dropped wherever you release it on the toolbar.

& yntitled - ArcMap - ArcInfo

Glles -0 80 7E LML TIRR]

[*]
|u:ueesﬂ|

Toolbars Commands |Opt|'ons|

Show commands containing: |

Categories: Commands:

Multidimension Tools ;I %) Clear Rotation -
Network Analyst > -

Network Analyst Tools a Continuous Zoom and Pan
online Services a% Fixed ZoomIn

Package KA

v Fixed Zoom Out

Page Layout
CE s | O rulbden

Parcel e .
parcel Fabric Tools J Go Back To Previous Ext...
Publisher = GO To Next Extent

Raster un Map Scale

Reports T b

Representation age Down

BIETE Tanle LI ' R S . ﬂ

Description |

-

5.  Finally, click the options tab on the Customize dialog. Become familiar with the
options in this part of the Customize dialog.

2l x]

Toolbarsl Commands Options |

[¥ Show ToolTips on toolbars
[~ save all customizations to the document

[¥ Create new toolbars and menus in the document

Unlock Customization...

Change YEs Security... |

Updlate el module |
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6. When might a user want to use the Large Icons option or lock the customizations?

7. Click Close when finished.

SECTION 2 — Change the properties of a control

In this section you will change the properties of a command that you have added to the
interface

1. Open the Customize dialog.
2. Add a command of your choice to any toolbar on the interface.

3. Right click the new tool in the toolbar and change the name and image of the
control.

BEMQiEElen | E-TIKQ7E ML 0 RE

Reset
Delete

Name: Continuous Zoom

‘ Change Button Image » | QRERLSISTH
Browse for Image... + & EE e
Default Style &G FGE A
Text Only ZESGadm
Image and Text HFERFFNS
Begin a Group =l Q N B Er

BEERBSEEEE

4. Display the tool with text only.
5. Display the tool with image only.
6. Display the tool with image and text.

7. Begin a new group. Why would a user want to create groups of tools?

o

Click Close on the Customize dialog when finished.
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SECTION 3 — Create a new toolbar and add a DLL from the internet

We will be downloading and adding a custom tool to the user interface. The
downloaded DLL will have to be registered with the system before it can be used.
NOTE: administrative privileges are required to register a DLL on a computer

1. Open Internet Explorer.
2.  Navigate to http://arcscripts.esri.com/details.asp?dbid=13058. Click download

and agree to the license agreement. Save the DLL to the
TEC7114\Appendix\Custom directory.

3. Close Internet Explorer.

4. Register the DLL on your system using Regsvr32. On the taskbar Click Start >
Run. In the Open field, type regsvr32 “D:\TEC7129\Appendix\Custom
AS13058.dll". If the file registers successfully, the following message appears
on the screen:

0. DIRegisterserver in
W De\TEC7129\Appendix\Custom\AS13058.dl succeeded.

NOTE: While not all DLLs need to be registered on the system, it is good
practice to register all new DLLs to assure proper command execution.

5.  Open the Customize dialog.

6. Click the Toolbars tab and select New on the right side of the dialog.

7.  Give the toolbar a name and save it in the current document.

8. Click the Commands tab and add three or four tools from the various command
categories. Click the Add from File button and add the DLL you saved to the
\TEC7114\Appendix\Custom directory. Once you add a custom tool from file,
it will be placed in the appropriate category in the Customize dialog box. A new
category is created for this tool.

9. Close the Customize dialog.

10. Use the tool. What is it designed to do?
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SECTION 4 - Install an ArcMap Add-in

Add-ins are ArcMap customizations that are easily shared between users as they do not
require installation programs or administrative privileges to install. You will be adding
an Add-In to ArcMap that provides the user with custom selection tools. The Selection
Sample VB.NET Add-In is a developers sample provided with the ArcGIS 10.0 Software
Developers Kit.

1. Open Windows Explorer and navigate to D:\TEC7129\Appendix\Custom
directory. Double-click on the selectionsample.esriaddin file to open the
ArcGIS Add-In Installation Utility. Click Install Add-In to install the Selection
Sample Add-In.

Esti ArcGIS Add-In Installation Utility x|

+ = Please confirm Add-In file installation.

Active content, such as Macros and Add-In files, can contain
6 viruses or other security hazards. Do notinstall this content
unless you trust the source of this file.

Name: Selection Sample VB.INET

Version: 1.0

Author: ESRI Staff

Description: A custom selection extension thatincludes new selection tools
and a dockable window that reports the selection on a per
laver basis.

r Digital Signature/fs
This Add-In file is not digitially signed.

Signed By: I LI
Signed date: Show Certificate |

[ Source istrusted
[ Signature is«alid

nstail Add-in B cancel |

NOTE: Once Add-ins are installed on a computer, ArcGIS stores them on the local
computer in the My_Documents\ArcGIS\AddIns\Desktop10.0 directory. Each Add-In
is stored in a folder with a unique ID (e.g. {BB1BB09E-F0A3-42c3-A62D-
3062464AE48A}). Users can distribute the add-in file to share with other users.
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2. Open ArcMap. Click on the Customize menu and Select Customize Mode...
The Customize Dialog opens. Check the box next to the Selection AddIn
Toolbar on the toolbars tab to add the toolbar to the ArcMap interface. Close the
Customize Dialog.

21x
Toolbars | Commands | Options I

Toolbars:

¥ Main Menu Al New... |
[~ Map Service Publishing —

I Network Analyst |
[ Parcel Editor Rename:..

I Publisher

¥ RLGIS Tools Delete |
[~ Raster Painting

[~ Representation Reset... |
[~ Route Editing

[~ Schematic

[~ Schematic Editor

[~ Schematic Metwork Analyst

[~ Snapping
[~ Spatial Adjustment
[~ Spatial Analyst LI

Keyboard... | Add from file... | Close |

3. Click on the Customize menu and Select Extensions... Check the box next to
the Selection Sample Extension to turn on the extension.

20

Selectthe extensions you want to use.

3D Analyst

ArcPad Data Manager
ArcScan
Geostatistical Analyst
Maplex

Metwork Analyst
Publisher

Schematics

Selection Sample Extension
Spatial Analyst
Tracking Analyst
XTools Pro

NOKKKKKRERKRRE

Description:

This is a selection sample extension.

About Extensions
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4. Add data to ArcMap and select features using the Selection Add-In Toolbar.

Several custom components are included on the toolbar, including a dockable
window, several buttons, and menus containing commands.

Selection AddIn Toolbar

select Al ~ Zoom To Layer~ & ¥ | (¥ - | Selection Tools Menu -

5. After you have familiarized yourself with the Selection Add-In Toolbar, remove
the Add-In from the computer by selecting Add-In Manager under the
Customize menu on the Standard Toolbar. Select the Selection Sample
VB.NET Add-in under the My Add-Ins panel on the left of the Add-In Manager.
Click the Delete this Add-In button to delete the Add-In from the computer.

Add-In Manager 2| x|
Add-Ins | Opﬂons |
My Add-Ins Selection Sample VB.NET
Created by: ESRI
Selection Sample VB.NET Date: 10/8/2009
Created by: ESRI Version: 1.0
Digital Signature: MNone
LandcoverAttributeEditor A custom selection extension thatincludes new -
5 Created byv- USFWS RE HAPET selection tools and a dockable window that reports thell
o S calarfinn an a nar lser hacic
Types:
Commands
Shared Add-Ins Toolbars
MapCenter Menus_
+% Created by: ESRI Extensions

[+

DockableWindows

Delete this Add-In >

To install Add-Ins and configure the user interface with Add-In . |
. . Customize. ..
components, use the customize dialog.

Close |

4
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