Chapter 6: Data Acquisition Methods, Procedures, and Issues

In this Exercise:

. Data Acquisition

« Downloading Geographic Data

« Accessing Data Via Web Map Service

« Using Data from a Text File or Spreadsheet w/Coordinates
« Joining Tabular Data

« Downloading Data from a GPS

« Creating and Editing Data

« Online Data Resources

This exercise requires an active Internet connection!

Data Acquisition

The data used in previous exercises has been provided on a CD or loaded directly
on the computer.

In many situations users will want to build projects that include data acquired
from other sources. In addition, users will frequently add data that they
themselves have created to overlay with available geographic data.

The process of Data Acquisition involves a number of specific tasks that can be
challenging. Procedures typically include:

. Locating and reviewing the properties of available geographic data

« Downloading files

« Extracting contents from compressed files (used to reduce file size)

. Transferring all relevant files to directories for use in the GIS application

There are a number of issues to consider when beginning the Data Acquisition
process that can be identified by viewing available Metadata.

Data Acquisition and Metadata

Metadata should always accompany geographic data. As mentioned in
previous chapters, metadata is the information that will tell potential users
about the specific properties of geographic data layers. All VCGI metadata
follows a federal format, however any metadata is better than none! Even
a brief paragraph about who created it, why, and when as well as
definitions of codes can be invaluable. Ask for information about the data
when you get it from a source other than VCGI, and create simple
metadata if you create new GIS data.
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1. GIS File Formats

Geographic data may be available in a variety of file formats. Thus far
we have used ESRI Shapefiles and Imagery in JPEG2000 or TIFF
format.

QGIS can use data and data services of the following types:

e PostGIS and SpatiaL.ite

e Most vector formats supported by the OGR library, including
ESRI shapefiles, MapInfo, SDTS and GML

e Raster formats supported by the GDAL library, such as digital
elevation models, aerial photography or landsat imagery

e GRASS locations and mapsets

e Online spatial data served as OGC-compliant WMS (web map
service), WMS-C (tile cache), WFS (web feature service) and
WES-T (tile cache).

A growing collection of open source software and utilities for GIS that
may be useful for file conversions can be found on the Open Source
Geospatial Foundation Website (http://www.0sgeo.org/).

Metadata, as well as any online description, should include
Distribution Information describing the format of the available
digital data.

Metadata:

Tdentfication Information

Data Quality Information

Spatal Data Orzandzation Information
Spatal Feference Information

Entity and Attnbute Information
Dhistnbubion Information
T ETadeta FELETENCE  Tlormation

L. B . I I B

Standard_Order_Frocess:
Digital Farm:
Lhgital Transfer Information:
e i
Farmat_Specification: ESEI Shapefile format (compressed to ZIP format)
Farmat _Information_Content ! geospatial data
File Decomprassion_Technigue: ZIP decompression software
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2. Coordinate Reference System (CRS)

In Chapter 5, we set the Coordinate Reference System to VT State
Plane Meters, NAD 83. We also turned on the "Enable on the fly CRS
transformation™ option because this allows the software to transform
data from whatever coordinate system and project it is natively in to
the coordinate system and projection that we have set for our project.
By doing so, we ensure that the data lines up and scales properly.

The software is able to perform these functions because of a projection
file associated with each shapefile with the following extension: .prj.

a) Open your file browser (outside of QGIS) and navigate to the
C:\INTROGIS\DATA FOLDER

b) Right click on a file with a .prj extension and choose Open
With and then Notepad. Note that this file is simply a text file
defining the projection, coordinate system, units, and datum for
this shapefile.

Share
1T > ThisPC > OS(C) > INTROGIS > DATA >

~

oad: Name Date modified Tvpe Siz

tent| | Boundary_CNTYBNDS_poly.prj - Notepad
3 File Edit Format View Help
PROJCS[ "NAD_198 BistatePlan97Vermunt7FIPSJaAee" »GEOGCS["GCS_North_American_1983",DATUM[ "D_Nori

2me;

BOQ

e

c) Projection files give GIS software the information they need to
transform the data into whatever projection, coordinate system,
and datum the project is set to. This allows all data layers to
line up and scale properly.

d) TIP: if you have a shapefile that does not have a .prj file, but
you actually do know that it is the same projection and
coordinate system as other data you have (e.g. VT State Plane
Meters NAD 83...) you can simply make a copy of an existing
.prj file and “save as” with a name that exactly matches the
new data’s name. This makes the new .prj file part of the new
shapefile and indicates to GIS software what its coordinate
system and reference system are.
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The Spatial Reference Information section of metadata will list
information describing the coordinate system.

Metadata:

+ Identfication Informaton
* Data Duality Information
* Spatial Data Organization Information

|0 opahal Feference Information
1

+ Distnbution Information
+ Mhetadata Feference Information

For example, the Vermont State Plane Coordinate System is a
Coordinate System that has been projected. This means that the
geographic data has been translated from a spheroid surface (the earth)
onto a flat map. Metadata will include the projection (Transverse
Mercator), the datum (NAD83), map units (Meters), as well as other
specific values.

Understanding the specific values defined by a Coordinate System and
Projection is critical when adding and assembling data themes in a GIS
project and application (see below).

Downloading Geographic Data

Geographic data is available online from a wide variety of sources and
websites.

1. Vermont

The main source of public GIS data in Vermont is the Vermont Open
Geodata Portal (http://geodata.vermont.gov/). This online resource is
available to users who wish to search for and download free Vermont GIS
data from VCGI. Many of the data sets created by regional, state, and
federal organizations are found here. Available data varies in content,
scale, age, and accuracy.

Here is an overview of what we will encounter at the Portal:

Link to How-to videos at bottom of page!

Different ways to search
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e Keyword <~ VERMON]

STATE OF VERMONT
Vermont Open Geodata Portal

e Isothemes — click on icon Wi e e s e e

e Agency — click on name of
agency

e Topic — click on name of topic

e New/Updated — click on

e Offline

Environment Geologic + Soils lealth + Public Safety -\~:U»VD

—

Utilities + Facilities Water

Land Use + Land Recreation

Search by Topic Other Search Options

Act 174) pdated Data

e Web Services Categories
e Mapping Application Categories

Web Services

Find web hat allow yor

Imagery Services Elevation Services Parcel Map Services More Services
Aerial Photos DEMs, Contours, and Lidar Municipal Parcel Boundaries Basemaps, Geocoding, et
Life Cycle Policies: V(I Folicy | ANR Folicy

Applications
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All methods of search result in a Search Results Table. The results listed may be quite
different, however and lead to different options
e Data that can be explored and downloaded from within the portal — click on the
title and you will go to the information page for that item. Note that the thumbnail
to the right of the item title confirms that it is a DATA item (not a service or
application)

Filter By « 1-100f71resubs » st

Tags
Jisothemeboundary (s8)
Jisoemecsdastral 12)
subthemeother (56)

nodevegi (52)
vegi open data (52)

reen Mountain National Forest Mgmt Areas 2003 - polygons
Shared by Opendata_VCGI

(Link to The % data layer includes management area boundaries
administered by the Green Mountain National Forest and partner organizations.
EnvironMangareas_MAREA2003 is an updated version of EnvironMangareas_MAREA2001 including all lands

@ Custom License 812/16/2016 B Spatial Dataset 58725 Rows

VT Green Mountain National Forest Mgmt Areas 2003 - polygons [ # Favorie ][ Downioad Data« [ aets~ |

a - o B 12/16/2016 W Spatial Dataset 18725 Rows
About

(Link to Metadata) Ye EnvironMangareas_MAREA2003 data layer includes management area
Qoundaries admig#fered by the Green Mountain National Forest and part | - House Districts 2012 Pu’m""i\sfac:logg;‘"g::vdau VeG!
EnVITOMmMSSIcas_MAREA2003 is an updated version of EnvironMangareas_mancmcuu 1 5 -

Mo v

Attributes

& Chart « Map Visualization Found In
5 M Vermont Open Geodata Portal |
A Your source for geospatial data
ACQDATE  GISACRES MACODE OWNER  SHAPESTAreal)  SHAPESTLength()  TRACT.NR
Text

Date or Time Number Text Text Number Number

SHOW MORE
2 Anributes

a) Click on (Link to Metatdata) in the description or “View Metadata”
in the about section to view the metadata file.

b) Close the metadata window when done.
c) Inthe Search Results window click on the Download Menu in order

to download the data layer. Note that you have format options as
well as “filtered” options.
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Chapter 6

b)

VT Green Mountain National Forest Mgmt Areas 2003 - polygons ¥ Favorite -

@ Custom License i 12/16/2016 I Spatial Dataset 8 725 Rows
JAbou Spreadsheet
VCGI OF KML

" Shared £
Data Sot Shapefile

(Link to Metadata) The EnvironMangareas_MAREA2003 data layer includes management area
boundaries administered by the Green Mountain National Forest and part 1., .. pisicis 2012 - polya
EnvironMangareas_MAREA2003 is an updated version of EnvironMangareas_wmiArcazuu i

More v View Me Fittsred Dataset
Create V

. Create 4 SPreadsheet
Attributes et

& Chart e Map Visualization

a
ACQ DATE  GIS ACRES MACODE OWNER  SHAPESTArea() ~ SHAPESTLength) ~ TRACT NR
Numbser Text

Dats or Tims. Number Teoxt Text Number

SHOW MORE
2 Aributss

Before we download the layer, let’s take a look at how we can filter
the layer and only download a subset of features.

As in the image above, we can zoom in on the map that shows the
features (plus and minus signs in upper left of map are zoom tools).
Now, if we choose the filtered download option, we will only be
download those features that occur within the chosen extent. See if
you can zoom in on only the northern or southern section of the
Green Mountain National Forest.

If you click on the “Data” tab above the data layer description, you
will see that the attribute list also reflects this filtering: by indicating
the number of features being included “showing 1 to 10 of X” (try
changing your zoom level).

@ Hooruse XM b g

€ C | O geodstavermontgo/dat

VT Mountain National Forest Mgmt Areas 2003 - polygons e~ H Download Data» || APls >

Hint: Click on ¥ 10 filier columns.

MACODE ¥ TRACT_NR Y ACQ_DATE Y GIS_ACRES Y OWNER Y SHAPE.STAreal) Y SHAPE.STLength{)
73 ‘ INH 120361899 635999904/ N 285619.6696808771 238385759 7506738
192 ‘ INH 12/30/1899 13 NH 52677,03804559633  9545763026482374
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In the data view, you can also filter by attribute value. Click on the filter symbol to the
left of the attribute name, this will make the attribute name appear just below the name of
the layer. Now click on the dropdown arrow to the right of the attribute name and
indicate values that define what you would like to include. A date range, a parcel size, or
owner type for instance. Hit enter to finalize the choice.

v | == \ By
NVeViEW APl Explorer LSl o - o ;' Content may not reflect Nationa

VT Green Mountain National Forest Mgmt Areas 2003 - polygons E

Showing 1 to 10 of 3

= w ] = B w =
Y OBJECTID Y MkOD GMNF (576) ) Y ACQ_DATE Y GIS_ACRES Y}VNER Y SHAF

¥ INH (146)
23 INH — 7 12/30/1899 65.59999847 INH 265639
46 3.1 12/30/1899 3135 GMNF 126889.
69 INH 12/30/1899 0.4 INH 1420.82

i D) @ < \ it
Overview API Explorer S ) g Htmayinotrefiect Nato

VT Green Mountain National Forest Mgmt Areas 2003 - polygons [

Ghowing 1to 10 of 67 ‘ OWNER: INH~ oD

Y OBJECTID Y MACODE Y TRACT_NR Y ACQ_DATE Y GIS_ACRES Y OWNER Y sH

23 INH 12/30/1899 65.59999847 INH 26568
69 INH 12/30/1899 0.4 INH 1420.
75 INH 12/30/1899 785 INH 3176¢

a) Now, if | choose to download filtered data, | will only download
these 67 parcels.

b) When you do download the data you have found, you will be
downloading a zipped file and, depending on your browser, it may
automatically be saved in your downloads folder, or you may be
given the choice to “Save As” (choose that!) so you can put it in a
logical place.
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¢) Using a file manager, navigate to where you have saved the file,
right click and choose “extract all.” Make sure to save the unzipped
data to an appropriate folder if necessary.

When extracted there will be a number of files that together are
necessary for the ESRI Shapefile of The Green Mountain National
Forest Management Areas.

I | = | VI_Green.Mountain_National_Forest Mgmt_Areas_2003_polygons

w - n i
L[] New item pel Select all
] X 5 vl =
M Copy patl 1] Easy access ~ Edit Select none
Ll
Pin to Quick P Paste o ove o Delete Rename New Properties
(((((( 7] Paste shortcut - - folder - & History EF invert selection
Clipboard Organize New Open Select
« v > ThisPC > OS(C) > data > VT_Green_Mountain_National_Forest_ Mgmt_Areas_2003_polygons
WORKBOOK A Name Date modified Type Size
& OneDrive [ ] WT_Green_Mountain_National_Forest Mg, | CPGFile 1KB
] VT_Green_Mountain_National_Forest_Mg. DBF File 27
= This PC
) VT_Green_Mountain_National_Forest_Mg. U F 1K
Deskt 5 B . .
m Deskiop [ VT_Green_Mountain_National_Forest_Mg. SHP File 28
# Documents [] VT_Green_Mountain_National_Forest_Mg. SHX File 1
+ Downloads [ ] VT_Green_Mountain_National_Forest_Mg. XML Document
& Music
= Pictures
8 Videos
& 05(C)

Anne

e Data that can be downloaded via external link will include ALL raster data
(orthophotos, elevation data other than contours, scanned Topo maps) as well as
some other layers like town parcel data. Applications and Web Services are also
accessed via external link. How do you know that a search results item is actually
an external link? It will have the following icon at the end of the title:

(2)

Chittenden County Regional Planning
Commission (1) VT Parcels from Towns and RP
Shared by Opendata_VCGI
[T
Content Type (Link to Metadata) CadastralParcels_VTPARCELS includes parcel data for cities/towns/villages/gores in ' cdﬁ.ﬁ’;m
spatial dataset (4) Vermont. The dataset is a compilation of parcel shapefiles submitted to VCGI by Vermont's Regional Planning

i £(3) Commissions. WARNING - Users are encouraged to contact the town or Regional Planning Commission to
documen

& Custom License & 3/10/2017 B Document

e Options for download may include:
o Direct download - smaller and non-tiled data
o Tiled Download — see example below
o Bypass map download — see example below
o Clip and Zip custom download — see example below

e Let’s try doing a keyword search on “town parcels.” Once you see “VT Parcels

from Towns and RPCS” click on the title.
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x  H Search for ‘parcels’ | Verr X [ Tiled Data Selection Toc' X 3 EnvironMangareas MAR X

Lava Longueuil
Montréal

g

Sherbrooke VT Open Geodata Portal

Tiled Data Download Tool

Click a Tile Polygon to Select

B2 Fd NE X3 As Q
We will be taken to the Tiled Data Download tool at WhICh we can C|ICk on a town and
choose to download the parcel data for that town.

Click to Download

Zoom to

Chapter 6
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Bypass Map and
Jump to Web Folder

o )

Use the Clip & Zip Tool
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You have two other options for download, however!

If you click on “Bypass Map and Jump to Web Folder” you will
view a listing of files (and names include name of town and year
of data, which is helpful!).

§ Hootsute % {1 Inbox (442 - besiepeicr: % [l Weicome to VCGls Wt x o Bl Searct

&« C | @ maps.vegivermont.gow,

vtopengeodata - /gisdata/vegi/packaged_zips/C:

Lo Pacent Directory]

L VT_Green Mountai.zip

If you click on “Use the Clip and Zip Tool” you will have access to another way
to select your area of interest. After zooming into the map enough to actually see
the parcel boundaries, you can draw your area of interest (across towns lines if

you like) and download in the format of your choice:

VRN NN

VT Open Geodas
Clip & Zip Too

Chapter 6
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™

a Portal
|

VT Open Geodata Portal
Tiled Data Download Tool

¢ Click a Tile Polygon to Select
; a file to Download.

Bypass Map and
\ Jump to Web Folder

av

Use the Clip & Zip Tool

A\
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Web Services are another way to access the data provided by VCGI and its partners,
but without downloading and saving the data onto your computer. You can find web
services through any search method, but if you are specifically looking for services,
you can use the Web Services search options below the Isothemes, Agency, Topic,
and Other search options.

Web Services —

Imagery Services Elevation Services Parcel Map Services More Services

Popolar Services:

Life Cycle Policies:

When you click on one of the options, you once again have a search results table, but
this time all results are web services, which also means they are ALL external links.

o T B \
b | Y il s,;’;

yyyyyy

Filter By

Tags

¥ o= F3 %7 N3 XD As Q & DR OngaNal L wnio 2™

When you click on the title of a service, you will always be taken to a “Rest Endpoint
Page”

If you are working in ArcGIS software, you can simply click on the “ArcMap” link
and an ESRI “layer” file will download to your computer. This is simply a pointer, so
if you double click on your open project will be connected to the service, or ArcGIS
will open a new project that contains the service.
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§ Hootsuite % M Inbox (442) - lestiepelch x | [l Welcome to VCGI's Wet x| B Search for * | Vermont ¢ x ; [y &
C | ® maps.vegivermont.gov/arcgis/rest/services/EGC_services/MAP_VCGI_HILLSHD_WM_CACHE/MapServe

ArcGIS REST Services Directory
Home > services > EGC_services > MAP_VCGI HILLSHD WM _CACHE (MapServer)

50N | SO8P | WYMS | WHTS
EGC_services/MAP_VCGI_HILLSHD_WM_CACHE (MapServer)

View In: ArcGIS JavaScript ArcGIS Online map viewer Google Earth @mﬁxﬂm
View Footprint In: ArcGIS Online map viewer

Service Description: VT Hillsahde 10M DEM Web Mercator

Map Name: MAP_VCGI_HILLSHD_WM

Legend

All Layers and Tables

If you are working with an open source software like QGIS, you will right click on
the WMS link and then copy that URL into the “Add WMS/WMTS” dialog box in

QGIS.

§ Hootsuite X (™M Inbox (442) - lestiepeichi x| Bl Welcome to vCGI'sWet x| [l Search for**' [Vermont - x /' 3

C  ® maps.vcgivermontgov/arcgi

ArcGIS REST Services Directory

Home > services > EGC_services > MAP VCGI HILLSHD WM CACHE (MapServer’
pm—

EGC_services/MAP_VCGI_HILLSHD_WM_CACHE (MapServer)
View In: ArcGIS JavaScript ArcGIS Online map viewer Google Earth ArcMap ArcGIS Explorer
View Footprint In: ArcGIS Online map viewer

Service Description: VT Hillsahde 10M DEM Web Mercator

Map Name: MAP_VCGI_HILLSHD_WM

Legend
All Layers and Tables

Web Mapping Applications are online mapping tools, and when you come across them in
the Open Geodata Portal, they are really just links to those apps. Try clicking on some to

see examples:

Applications

Applications (Apps) provide simple access to information and tools for Vermonters and others looking to answer a wide range of questions. We recommend exploring

the apps below.
Popular Apps: ANR Atlas | E911 Viewer | VT Interactive Map Viewer

arency
=
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Chapter 6

Data from Other Sources: NH Granit

a) Go to http://www.granit.unh.edu/
b) Click on "Download Free Data">>"Data Download"

(@ GRANIT - Mozilla Firefox

- — ST o )
Edit View History Bookmarks Tools Help -
agis-17.0_user_guide_en pdf (applica... - | & GRANIT x|+ v
€ A wwwonnitunhedu

& |[#2- nhgrent Al

~
&Y
Projects Resource Library

Download Free Data Order Data Online Maps & Services Map Library

NH GRANIT

NEW HAMPSHIRE'S STATEWIDE GIS CLEARINGHOUSE

e Geographic Information System (GIS) Clearinghouse, NH GRANIT offers an array
ing:

Search GRANIT
* data development/distribution  image processing  cartography
QUICK LINKS * spatial analysis * application development * related technical services
Conservation Lands Standards

* online mapping ® training
Floodplain/DFIRM Resources

Links to GIS Resources
NH GIS Data & Metadata -
R News & Upcoming Events Project Spotlight

Online Forums

‘We welcome your comments and/or requests for

,,,,,, News ——— Development of New Flood Data Viewing Tools (RiskMAP FY11)
User Groups & Organizations
New GRANIT Data Viewer now available!
February 23, 2012
Login
Contact Us

New WMS: NAIP 2011 1-meter imagery

February 17, 2012

GIS Event Calendar
March Database News: 2011 Aerial Photoaraphy Collected

11213 in Northern New Hampshire

November 23, 2011

4)5]|6|7|s]9]10
11[12[13]14[15[16[17| | morenews ..

18[19]20]21]22)23[24]
R — Upcoming Meetings —-——
252627 [28)29|30|31

There are currently no announcements.
more events

Introduction to ArcGIS 10
March 6, 2012 - March 8, 2012 (9:00 AM - 4:00 PM)

more events

i

c) Click on" GRANIT Data Discovery Tool (DDT)"

d) Next to the words "Search by theme keyword:" type "Town" in the box
e) Click on the "Search" button
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f) Download the data called "New Hampshire Political Boundaries at 1:24,000 Scale"

by clicking on the "Download Now" button (notice the various settings and options,
but leave them set to their defaults)

(@) GRANIT: Data Search - Mozilla Firefox
File Edit View History Bookmarks Tools Help

| £ agis-1.7.0_user.guile_en.pdf (applica... » | & GRANIT: Dats Search x|+

A

NH GRANIT /[

NEW HAMPSHIRES STATEWIDE GIS CLEARINGHOUSI

Projects Resource Library
Data 101 Download Free Data Order Data Onling Maps & Services Map Library

GRANIT Data Discovery Tool
Search GRANIT Data Download Compression & Storage Type
@ ®
QUICK LINKS @ Zip © Tar ) Compressed Tar (gzip)
Search Database using Download All Datasets ] [ Download Marked Datasets ]
Data Discovery Tool
Layer List: 2 records match your search criteria
Alphabetical Order Sample Download
Layer List: Dataset Metadata Image  Format Mark / Download

Data Category

@ shp Download Now
w Hampshi 5 !
xR arcel Infosmation City of Berlin, New Hampshire, Parcel Boundaries at 1:1,200 Scale Status Map .

= Wark as part of set
2 -
GRANIT Data Questions ol seons ® shp Bouniaadbios
New Hampshire Political Boundaries at 1:24,000 Scale ‘Status Man . ‘;-guu [ mark as part of set
© kmz
Login

Contact Us
GIS Event Calendar
March
1123
415|167 |8]|9|10
1112|1314 [15]16]17
18]19|20(21|22|23|24
25|26|27|28)29| 30|31

g) Save the .zip file in an appropriate location and then extract it to access the two
shapefiles within: pba.shp (line data) and pbp.shp (polygon data). Each of these
shapefiles contains political boundaries including town, county, and state. Check the
metadata (the .html file) for the codes that allow you to symbolize the data.

h) Open QGIS ‘f@

i) Click on the Project menu and then Project Properties

Z QGIS 2.6.1-Brighton

Project | Edit View Layer Settings Plugins Vector Ras
7 New Ctrl+h ]@ *:» d@
Open... Ctrl+0
New From Template [ =
Open Recent ' —_—_
B save Ctri+s
[ seve as... Cirl+Shift+s
[ Save as Image...
DXF Export...
[ Project Properties...  Cirl+Shift+P
| New Print Composer  Ctrl+P
e: Compaser Manager...
Print Composers »
[@ ExitQcis arl+Q
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J) Inthe CRS tab, turn on “enable ‘on the fly’ CRS transformation”
k) Type Vermont in the Filter

I) Choose NAD83/Vermont and then click OK

1 T |
# QGIS 2.6.1-Brighton al X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
S= 3 prec2 44 ii -
DeBRLR (RUBppe o BPLALR
//v y m AV Lf;.j; Pl 2 [ E abc [@hd] @bl (abc| (ahel @bel 3 o Jusw
Layers f Project Properties | CRS
o = T @@ 4 [ r— X Enable 'on the fly' CRS transformation

Fifter | vermont 4

Recently used coordinate reference systems

] Identify layers

Coordinate Reference System Authority ID
" Default styles NADS3 / Vermont  EPSG:32145
I& ows server
ol ICT+)
Coordinate reference systems of the world Hide deprecated CRSs
‘ Coordinate Reference System Authority 1D

= @ Projected Coordinate Systems
B Transverse Mercator

- NAD27 / Vermont EP5G:32045

i~ NAD83 f Vermont EPSG:32145

1 NAD83 / Vermont (ftUS) EPSG:5646

> NAD83(HARN) / Vermont EPSG:2852

*~ NADS3(HARN) [ Vermont (ftUs) EPSG:5654

i NADB3(NSRS2007) [ Vermont EPSG:3684

- NADB3(NSRS2007) / Vermont (ftUS) EPSG:5655

©- NAD_1983_HARN_StatePlane_Vermont_FIPS_4400 EPSG:102345
L MAD_1983_StatePlane_Vermont_FIPS_4400_Feet EPSG:102745

(1 JET+)

Selected CRS: NADS3 / Vermont

+proj=tmerc +at_0=42.5 +lon_0=-72.5 +k=0.999964286 +x_0=500000 +y_0=0 +ellps=GRS80
+towgs84=0,0,0,0,0,0,0 +units=m +no_defs

oK Cancel Apply Help

Coordinate: -74.081,44.182 Scale |1:604,121 |+ (X Render EPSG:4326
] ™y B[ 1014AM | |
2/13/2015 |

< W m R

m) One of the files associated with the shapefiles you downloaded from Granite is the
.prj file (projection file) which basically says "this data is in NH State Plane Feet
NAD 83 coordinate system" The software is able to do the mathematical
transformation necessary to re-project the data into VT State Plane Meters. This is
why the VT and NH Town boundaries will line up and scale properly.

n) Setting the project to a particular projection and coordinate system also tells the
software how to interpret measurements. If it knows the units of the coordinates are
meters, it can calculate the distance and area measurements.
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Processing  Help
PHPPLRAKR G H-RaBE=-Opo 3 BW
M was VESLARA@RGS % Vo-ib 1l

Coordnam: I 656994,216845 |[scale |[ 111391954~ |[S][% Rencer |[psc:32145
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3. Accessing Data Via Web Map Service

VCGI, in collaboration with VT's Enterprise GIS Consortium (EGC), has developed a portfolio
of "web services" which allow users to bring map layers and imagery into their GIS projects or
map mashups without actually downloading any data. By connecting to the service of choice via
the internet (a live internet connection is required in order for the images to appear in your GIS
project) users can access a variety of resources. All available services can be found at the VT
Open Geodata Portal, as described above. Here is more detail on how to connect.

a) Once you find the service that interests you, right click on the WMS link on the
Rest Endpoint page.
@ Hootsuite X M Inbox (442) - lestiepeich x | [ Welcome to VCGI's ety x 1 Bl Search for ' [ Vermont - x / [
C  © maps.vcgivermontgov, 1

ArcGIS REST Services Directory
Home > services > EGC_services > MAP_VCGI HILLSHD WM CACHE (MapServer)

EGC_services/MAP_VCGI_HILLSHD_WM_CACHE (MapServer)

View In: ArcGIS JavaScript ArcGIS Online map viewer Google Earth ArcMap ArcGIS Explorer
View Footprint In: ArcGIS Online map viewer

Service Description: VT Hillsahde 10M DEM Web Mercator

Map Name: MAP_VCGI_HILLSHD_WM

Legend

Il n I

b) Choose “Copy Link Address” (Chrome) or “Copy Shortcut” (Internet Explorer) or
“Copy Link” (Edge).

c) Go back to QGIS and Click on the “Add WMS/WMTS Layer” button in QGIS or
in the Browser pane, right click on WMS and click on “New Connection”

e « HE. W

A BB R R % Vorih [

S

d) Click on New in the “Add Layer(s) from a WM(T)S Server window”

e) Paste the URL you copied into the appropriate box and type a name into the
Name box in the Create a New WMS Connection Window
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Z Add Layer(s) from a WM(T)S Server ? i by

Layers Layer Order Tilesets Server Search

best of cached color imagery ~

New Edit Delete Load Save Add default servers
EX— ) ; -2 - | |

-
f Create a new WMS connection

Connection details

Name |B\ack and White Cached Imagery J

URL arvices/IMG_VCGI_BW_SP_CACHE/ImageServer/WMSServer

If the service requires basic authentication, enter a user name and
optional password

User name
Password
Referer
DP-Mode | all 7
Ignore GetMap/GetTile URI reported in capabilities
y Ignore GetFeatureInfo URI reported in capabilities 1
Image encoding—§
Ignore axis orientation (WMS 1.3/WMTS)
Invert axis orientation
Options . Smooth pixmap transform L

Tile size
Feature limit for G4

f) Click OK

g) Click Connect
[ ,77 Add Layer(s) from a WM(T)S Server m

Layers Layer Order Tilesets Server Search

Blagkaadyvhite Cached Imagery -
_—
New Edit Delete Load Save Add default servers

Name Title Abstract

(IMG_VCGL B... _Best of Black and White State Plane

Image encoding
® PNG JPEG TIFF SVG
Coordinate Reference System (3 available)

Tile size

Feature limit for GetFeaturelnfo 10

WGS 84 Change...

Layer name | IMG_VCGL BW_SP_CACHE

Add Close Help

1 Layer(s) selected

h) Click on the service to highlight it

i) Type a name in the Layer Name box (or leave the default)

j) Make sure that the Image encoding is set to PNG or JPG! Leaving it set to TIF
results in a washed out image.
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k) Click Add then close the “Add Layer(s) from a WM(T)S Server” window.

NOTE: If you add the VCGI Basemap Service, you will be better off adding individual layers
from it rather than trying to add the whole thing at once. For some reason, QGIS does not
interpret such a complicated service well, and much of the information is lost.

4. Data From a Text File or Spreadsheet Containing Coordinates

It is possible to use data from a delimited text file in a QGIS project if that data contains
X, y coordinates of a known coordinate reference system (such as latitude longitude). If
your data is stored in a spreadsheet, simply do a "save as" to create a .csv version of it
(comma separated values).

To view a delimited text file as layer, the text file must contain:
1. A delimited header row of field names. This must be the first line in the text file.
2. The header row must contain an X and Y field. These fields can have any name.
3. The x and y coordinates must be specified as a number. The coordinate system is not
important, though you do need to know WHAT coordinate system it is.

We will use a function called "Add delimited text layer.” You should see the following
icon in your tool bar:

. b Y e
b SEUEIR N
@ B2 Ve~ it [

|.-'-\c|d Delimited Text Layer |

When you click on it a dialog box opens that allows you to indicate where your comma
or tab delimited text file is located and which fields contain the latitude and longitude
coordinates. You can use the file called "NH_DAMS.csv" found in your DATA directory
or another file that your instructor may indicate.
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4 Create a Layer from a Delimited Text File

File Name | C:/INTROGIS/DATA/NH_Dams. csv
Layer name NH_Dams Encoding UTF-8 -
File format €SV (comma separated values) @ Custom delimiters Regular expression delimiter
Comma X Tab Space Colon Semicolon
Other delimiters Quote |~ Escape |~
Recordoptions  Number of header lines to discard [0 |5 3| First record has field names
Field options Tim fiekds || Discard empty fields % Decimal separator is comma
Geometry definition ® Point coordinates Well known text (WKT) No geometry (attribute only table)
X field [P_on_dec ~ | ¥ field [P_at_dec | [ DM coordinates
Layer settings Use spatial index Use subsetindex Watch file
Feature_ID MName | iass | s7_alpha | county | pliat_dec | P_lon_dec | Elev_m | Map_Name |
1 | 1460026 ‘vernon Dam Dam VT windham |42.7711937 |-72.5137002 | 66 Erattieboro
2 | 1460255 Wider Dam Dam VT Windsor |43.6670151|-72.3028688 | 116 Hanover
3 | 1774756 Frankiin Falls Dam Dam |NH Merrimack | 43.4534096 | -71.6595214 | 121 Frankiin
4 | 1774760 Otter Brook Dam Dam |NH Cheshire |42.9467474 | -72.2345292 | 235 Marlborough
5 | 1774762 Surry Mountain Dam |Dam | NH Cheshire |42.9967468 |-72.3078638 | 151 Keene
6 | 1774764 Lake Warren Dam  |Dam  |NH Cheshire |43.1217445 | -72.2978644 | 372 Gilsum g
oK Cancel Help

Navigate to the location of the file, and

_ el : BPPRALAR e M- ReBEEE 2 30 @ BY
make sure that all information in the dialog - - = VRS ARAQAD % Vi ik

box is correct (is data delimited by tab or
comma? Does the first row/record contain
field names? Which fields contain the
x/longitude info and y/latitude info?). The
bottom window in the box will show what
the data looks like based on the information
you have provided, so you can make sure
you have filled in the correct answers.

After you click on "OK" Quantum will ask
you what Coordinate System the data is in.
If you have latitude and longitude
coordinates, choose from the "Geographic
Coordinate Systems" and find "WGS 84."
Click "OK" and the data should appear on
your map in the correct area!

(5] coordnate: | 558327,152607 |[scale |[1:1225266 |~ |[7][3¢ Rendier |[use: 100001 [@)][4)]

Editing, Joining, and Creating Data
1. Editing Data

We can edit our data if we need to add or change attributes or add or move features.
We can only edit shapefiles , not .gpx or text file or joined data. You can always save
your .gpx or text file or joined data out as a new shapefile, however, that you can then
edit.
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In order to edit the attributes of a data layer, we will highlight it, right click and then
choose Open Attribute Table

a) Click on the Toggle Editing icon (pencil) to turn on editing

ribute table - points : Features total: 2, filtered: 2, selected: 0

A EEEEERE BEE

Toggle editing mo.de(Ctr|+E]b | comment | description | source | url url name
1| PEAK I 344275269 | 24-AUG-13 3:15... | 24-AUG-13 3:15... |NULL MULL MULL
0001 377.680786 | 24-AUG-13 3:13... | 24-AUG-13 3:13... |NULL MULL MULL

b) Once editing is turned on, you can click on any of the values in the attribute
table and change them by double clicking and typing.

c) Hold your cursor over the other icons at the top of the attribute table window
to see what they do. Notice that you can add a new column and you can delete
columns. You ARE changing the data when you perform these actions, so be
careful!

d) Click on the Field Calculator button to see that you can calculate values to
populate new or existing fields. We’ll do more with this function in the next
section.

e) When you turn editing off, you will be asked whether you want to save
changes.

2. Joining Data from a Text File Via a Common Attribute

Another way to create geospatial data is to join tabular data to existing geospatial data. A
great example of the usefulness of the join is when one has parcel boundary data and
tabular grand list (assessment) data. We want to join that table to the existing parcel
boundary data so that we can explore information like parcel size, value, value per acre,
type of property (residential, commercial, etc.) and value reduction based on Use Value
Appraisal status (Current Use).

Before considering any table joins, the most vital aspect to consider is the JOIN FIELD.
The join field must contain matching values (in the same format, such as STRING or
INTEGER) in both the source table (grand list) and the target layer (parcel boundaries).

In our example, we have the SPAN or School Parcel Accounting Number — an identifier
that is unique statewide and located in both the grand list and the parcel data for
Brunswick.
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Chapter 6

a. Let’s start by looking at the two files we will join. Open the Brunswick.csv file in
a text editor like Notepad. We can see that one of the columns is named “SPAN”

J brunswick - Notepad

=Rl X

File Edit Format View prﬁ_"'\

WVEAR , SCHID,CNTY, TCODK_, SPAN , PARCID, OWNERL ,OWNER2 , ADDR1 , ADDR2 ,CITY,ST, ZIP , DESCPROP , LOCAPROP , CATCODE ,R -

2014, 33,5,105,105-033>

008903 ,BARNETT CHARLES ET AL,,115 PIERCE LANE, ,WESTMORELAND,NH,3467,C

2014,33,5,105,105-033-10003, 809405 ,BARROWS KENNETH ET AL, ,PO BOX 137, ,ISLAND POND,VT,5846,CAMP LEA

2014, 33,5,105,105-033-10004, 910231 ,BATES JAMES & SHIRLEY, ,

4708 VT ROUTE 102, ,BRUNSWICK,VT,5905,DwL

2014.33.5,105,105-033-10090, 610209 BELKNAP MICHAEL,,450 VT ROUTE 105, ,BLOOMFIELD,VT,5905,ROUTE 102,

2014,33,5,105,105-033-10005,210516,BENNETT DON & DEAN,,2121 WEST ECHO LAKE RD,,CHARLESTON,VT,5872,C

2014,33,5,105,105-033-10006, 509503 ,BIESTER HELEN,,199 WEDGEWOOD DR.,,TOMS RIVER,NJ,8753,WO0ODLOT,0FF =

2014, 33,5,105,105-033-10139, 609703, BLOOMFIELD TOWN OF ,,PO

BOX 336, ,NORTH STRATFORD,NH,3590,LAND-TOW

2014,33,5,105,105-033-10113,909217 ,BOUDLE STEVEN,BOUDLE CLAUDIA,29 WEST STREET,,GROVETON,NH,3582,CA
2014,33,5,105,105-033-10008 , 210525 ,BOUTIN PAUL,,PO BOX 133, ,ISLAND POND,VT,5846,DWL & 10.2 AC,,R2,T

2014,33,5,105,105-033-10009 , 310503, BOYDEN ERIC W.,,PO BOX
2014,33,5,105,105-033-10010, 910216, BROSSEAU MICHAEL ,,3127
2014,33,5,105,105-033-10011, 610224, BRUNSWICK TOWN OF, ,994
2014,33,5,105,105-033-10012, 610226, BRUNSWICK TOWN OF, ,994
2014,33,5,105,105-033-10151, 409602 , BRUNSWICK TOWN OF, , 994

1A 22 5 INRE ITNSE_N22_1N01A0 A1ND1T7 DPRIIKMCWTCY TNkl N ana

168, ,RICHMOND, VT, 5477 ,LAND, ,W,5,77,60600,
VT ROUTE 102, ,BRUNSWICK,VT,5905,HOUSE & 5
VT ROUTE 102, ,BRUNSWICK,VT,5905,LAND, ,R1,
VT ROUTE 102, ,BRUNSWICK,VT,5905,0LD SCHOO
VT RTEL05, ,BRUNSWICK,VT,5905, TOWN LAND- 6

AT RTE 107D PRIHNMCWTAY AT EONS 1070 MnanTU «

b. Open or create a project containing the VT_BRUNSWICK2015 POLY parcel
data. Take a look at the Attribute table to make sure it contains SPAN (the join
attributes do not need to have the same name, but they do need to contain the
same type of data and have some matching values!).

c. Click on the Add Delimited Text Layer button and choose brunswick.csv, the

Brunswick grand list.

d. Make sure that you set the File Format to CSV (Comma Separated Values) and
that you check the No Geometry (attribute only table) option

' Create a Layer from a Delimited Text File

File Name C:/INTROGIS/DATA/brunssick.csv

Leyer name  brunswick

Fde format ® CSV (comme separated values)

Record options Kumber of header lnes to discard | 0 -
Feld options Trim fields Drscard empty fields

Geometry definon Point coordinates

Custom delimiters

Encoding UTF-8

+ X First racord has field names

Decimal separator 1s comma

Well knowm text (WKT)

Regular expression delimiter

@' No geometry (atribute only table)

Layer settings p Use subset mdex Watch file
| vear | schm | aary | Tcove|  sean | paran | OV/NER1 OWNER2 e
1 (2014 33 5 105 105-033-10002| 1008903 BARNETT CHARLES ET AL 115 PIE
2 (2014 33 5 105 105-033-10003|809405 BARROWS KENNETH ET AL PO BOX_
3 /2014 33 5 105 105-033-10004 910231  BATES JAMES & SHIRLEY 4708 V¥
«| <[
oK Cancel Help

\ ——— ———
—

Click OK, this will bring the grand list table into your project (You won’t see
anything change on the map, since this is simply tabular data)

Right click on the Brunswick parcel boundaries layer in the layer list and choose
Properties

Choose the Joins section

Click on the green Plus sign near the bottom of the dialogue box

Choose the correct Join Layer (the CSV file you just brought in)
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J. Make sure the Join field and the Target field are correct and match (SPAN)

-

7 e e O e EIES

| Join field

>4 General Join layer Target field Memory cache | Prefix Joined fields
g Iy g ¥

= style
€3 Labels
EH Fields

4 Rendering
- Display
@ Actions
-‘ Joins
] Diagrams

7 Metadata

k. Click to put a check in the box to create a Custom field name prefix and type in

something that is only one or two letters like “gl” for grand list.
I. Click OK and OK again

Join layer brunswick -
Join field SPAMN [
Target field SPAN [

X Cache join layer in virtual memory
[ ] Create attribute index on join field

[ ] Choose which fields are joined

“ ‘ w X Custom field name prefix

[al |

e
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m. Open the attribute table to see if the new set of attributes were successfully joined
to your Town Boundary layer (look for the custom prefix you chose as well).

( ,f Attribute table - VTPARCEL_BRUNSWICK2015_POLY :: Features total: 180, filtered: 180, selected: 0 l-:- BN X
# £ 2| B % P y =) Ed ?
:{ glsT | QZLP | gIDESCPROP | gILOCAPROP | gICATCODE gIRESCODE | glACRES | glﬁgAL_FLﬁ
0 NULL 5905 BAR... | MULL R1 T _J_}i_) 1028
1 VT 5905 DWL & 10.17 ... |11-102-4 R2 T 10.17 1774
2 vT 5905 HOUSE & 10.... | ML R2 T 10.03 1384
- vT 5905 TANGUAY FAR... | VULL F T 221.6 3486

A few things to note about this joined data:

e The join only exists in this project. We have not edited or changed the table or the
shapefile in any way. If you were to create a new project with this same shapefile, you
would NOT automatically see the grand list information in the attribute table. When you
save this project and open it again later you WILL see that the join persists.

e In order to save the join in a more permanent and transferable manner we can simply
create a new shapefile using “Save as”
n. Right click on the name of the parcel shapefile in the list of layers
0. Choose “Save as”
p. Set the file type (to shapefile or perhaps GeoJson, an open source format) as well
as the name and location where you would like to save the shapefile.
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f Save vector layer as... ‘ | ? P |

Format | ESRI Shapefile e

Sape as  C:/INTROGIS/DATA/brunswick_joined.shp Browse

CRS Selected CRS (USER:100000, * Generated CRS (+proj=tmerc Hat_0=42.5 + ~

-

Encoding UTF-8 hd

] save only selected features . . .
Skip attribute creation ¥ Coordinate Reference System Selector @Iﬂ
X| Add saved file to map

| | Select the coordinate reference system for the vector file. The data points will be transformed from the
Symbology export Mo symbolg| | layer coordinate reference system.

Scale [1:50000

v Extent (current: layer)

<]

North [256529.535382062554 | Filter | vermont

west | 560052.5044794679 ( Recently used coordinate reference systems ]

South [249513_2 159820505\ Coordinate Reference System |Authority m |
“ NADS3 [ Vermont (ftUs EF5G:3646
[ B I [ Map HADS3 [ Vermont EPSG:32145 __/
P Datasource Options l | lan.
P Layer Options || Coordinate reference systems of the world Hide deprecated CRSs
» Custom Options | Coordinate Reference System Authority T []
1 NAD83 / Vermont EPSG:32145 |:|
Ok NADS3 / Vermont (ftUS) EPSG:5646
NADB3(HARN) [ Vermont EPSG:2852
- NADB3(HARN) / Vermont (ftUS) EPSG:5654 @
ol | (]

Selected CRS: NADS3 / Vermont

=
+proj=tmerc Hat_0=42.5 +lon_0=-72.5 +k=0.999964286 +x_0=500000 +y_0=0 +ellps=GRS80 E

+towgss4=0,0,0,0,0,0,0 +units=m +no_defs
caneel Help

“ G il

g. Make sure to set the CRS as appropriate — we will make sure that any data we
create is VT State Plane Meters, so we click on the icon to the right of the default
CRS, type “vermont” (no quotes) in the filter, click on the Vermont State Plane
Meters CRS (EPSG code 32145), and then click on OK.

r. Click OK again and after a moment you will see that the new shapefile has been

added to your project.
s. Open the attribute table to confirm that the joined data is in the attribute table.
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3. Creating New Vector Data

a. Click on the New Shapefile Layer button R
# New Vector Layer [ 2 [ .
U V"F i [ 4 7 &F
Sl oz gau Mew Shapefile Layer |
EPSG:4326 - WGS 84 Spedify CRS
Type | Textdata hd

Attrbutes list

Name Type Width Precision
10

(€|

b. Set the type of data you wish to create: Point, Line, or Polygon

Specify the Coordinate Reference System

Add attribute fields, choosing their specifications carefully (you might include

attributes like name, type, size...whatever information you would want to include

in an attribute table)

Click OK when you are done creating your shapefile

Save your new shapefile to an appropriate location

Zoom to a level appropriate to the data you wish to ok vew luw S e e

create R

Click on the Toggle Editing button to turn editing on.

Click on the Add Feature button next to the editing

toggle and then start clicking on the map to add features.

J. If you are creating point features you will be given the
opportunity to fill in the attribute fields each time you click to add a point.

k. If you are creating line or polygon features, you will left click to create vertices
(points where your straight line can change direction) and you will right click to
indicate you are done with that particular feature, and then you will be able to edit
the attributes.

I.  Once you are done creating features, simply stop editing and say that you want to
save the changes!

oo

Q o

=
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Online Resources:

The most important Vermont “other data source” and technical advice resource: Regional
Planning Commissions: http://www.vapda.org. Other states have organizations similar to VCGI,
and many federal agencies make GIS data available for download or via web map service. You
will find links to their contact information as well as links to other GIS organizations here:
http://vcgi.vermont.gov/resources/othergis
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