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Workshop: Mapping and Informatics Skill
Development

 Have you ever wondered how to use mapping technologies to
manage your property?

 Have you been confused about the options of imagery and
spatial data out there?

If so, this workshop is for you!

 We will review ways to use on-line mapping tools to find and
use spatial data to study your sites.
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Workshop Agenda

1. Background on Geospatial Technologies: GIS,
Remote Sensing, GPS, and WebGIS

Spatial Data Basics
Available Imagery and Other GIS Data Resources

Future Technology
On-line Exercise for Mapping Your Property

A
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Part 1: Geospatial Technologies:
GIS, Remote Sensing, GPS, and
WebGIS
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Integrated Geospatial Technologies

Support:

* research,

* management, and
e outreach

Through analysis and
visualization of
agriculture and natural
resources
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Geographical Information Systems

(x Y, 2):
(longitude, latitude, attribute)
Geographical Information Systems
are systems for positioning,
acquisition, analysis, and
dissemination of geospatial data.

Made possible (and powerful) ' " :
from the coincidence of spatial '

data features: georeferenced data. polygons, = -
objects - _ %J”’ \

Spatial data are a representation of
reality.
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Basics of Remote Sensing

Source
et Sensor
f.r" Scattered

Reflected Energy
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Remote Sensing of Vegetation
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Remote Sensing Imagery & Bands
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GPS: Global Positioning Systems

24 -32 active satellites make up civilian GPS

With 6 orbit planes, each with 4 operational
satellites in each, at least 6 satellites are visible from
any spot on Earth,

Orbiting 12,500 miles o
above earth at ~ 7,000 mph

2 complete orbits in less than
24 hours

4 or more GPS satellites used
to compute X, Y, and Z
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GPS: Global Positioning Systems

Signals travel by line of sight:

Will pass through clouds, glass, & plastic

Will not pass through most
solid objects, such as
buildings, mountains and o

occasionally forest canopies
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GPS Devices

Recreational-grade Mapping-grade

i \.'\/_ T

GARMI ﬁ @ DELORME & Trimble.

P
L

Survey-grade

GRADE ACCURACY AVG. COST
Recreation 3-10m $400
Mapping 1m $5,000
Sub-meter $10,000
Survey 0.1m $20,000
~ /
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Smartphone GPS Apps

Comparable accuracy to recreational GPS units
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Surveyl23

HOW IT WORKS

Survey123 for ArcGIS is about you allowing everyday people to collect data efficiently in the field
and using that information to make better decisions.

Here's how it works:

1 2 3

Ask Questions Get the Answers Make the Best Decisions
Design surveys in a spreadsheet, Use Get the Survey123 for ArcGIS mobile app Use the power of maps and ArcGIS to
Survey123 Connect to upload your from the Google Play and Apple App analyze facts from the field, gain insights,
surveys to ArcGIS. Store, download surveys and start and make your best calls.

collecting data.

http://survey123.esri.com/

Lat 40.801°N Lon 124.149°5 £ 60 m

Based upon the Open Data Kit (ODK) https://opendatakit.org/
XLS Forms tool

-/"
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http://survey123.esri.com/#/home
https://opendatakit.org/
http://survey123.esri.com/
http://ucanr.maps.arcgis.com/apps/Viewer/index.html?appid=8207e14c3fd946cd8f0db6a854ae88eb

Surveyl23

s Workshop Example
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Imagery with_
Labels

Streets

Take a Picture
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https://opendatakit.org/
http://survey123.esri.com/
http://ucanr.maps.arcgis.com/apps/Viewer/index.html?appid=8207e14c3fd946cd8f0db6a854ae88eb
http://ucanr.maps.arcgis.com/apps/Viewer/index.html?appid=8207e14c3fd946cd8f0db6a854ae88eb

What is a WebGIS?

A GIS application on the Internet

 Powerful, interactive tool for communicating,
collecting data

* Allows access to data by viewing, searching,
guerying, and exporting data and maps

e Generally designed for users who are not GIS
experts

e Public / mass participation enabled

—
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WebGIS Development

“Open Source” or Free Proprietary

ArcGlS.com
Intergraph (CAD/CAM)
GeoMedia WebMap

* Google Maps API
e (CartoDB

e Leaflet

*  MapBox
e QOpenlayers X
* GeoServer
* MapServer
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ne i S
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APls: Application Programming
Interface

An Application Programming Interface is typically a set of computer
functions, procedures, methods, classes or protocols made available
for public use, usually by a third party. APIs are generally associated
with “open source”, as they allow any user to customize an
application (or at least use its features in a custom manner).

. .
Your m Their
App App
Examples: <=

e iPhone APl — customize mobile apps for Apple’s iPhone

e Google Maps API — build geospatial web apps
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€™ Agriculture and Natural Resources I Informatics and GIS Statewide Program



In the Cloud

e Organizational and
other publically
available data

e Can be used in GIS
software and on
webmaps

ArcGIS Online
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http://ucanr.maps.arcgis.com/apps/Viewer/index.html?appid=aef4fbf547a34332b92e5216e308d8c5

ArcGIS Online

Home - Hopland GIS Data

Did You Know! Astorymap K3 W &
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USA NLCD 2011

. Open Water

|—_ Perennial Snow/Ice

l: Developed, Open Space

@ Developed, Low
Intensity

. Developed, Medium
Intensity

. Developed, High
Intensity

D Barren Land
. Deciduous Forest
. Evergreen Forest
|:| Mixed Forest
|:| Shruby/Scrub
L Herbaceuous
D Hay/Pasture
. Cultivated Crops
l: Woody Wetlands

Emergent Herbaceuous
Wetlands

Hansen Agricultusal Hopiand Research and Intermountain Ressarch and Kearney Agricultural
Besearch and Extension Extension Center Extension Center Research and Extension
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http://ucanr.maps.arcgis.com/home/webmap/viewer.html?webmap=03fe8ec810e74c7ba495fadf8de9b785
http://ucanr.maps.arcgis.com/apps/MapTour/?appid=021363709e664e95a3694c5e3fb1dc35

Part 2: Spatial Data Basics
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Types of GIS Data

¥~ Line beginning node

Polygon
beginning
and ending

node

Line

Vector and
Raster Data Models

Strcam: ForcW |
. Urban

Agriculture

Vertex

b. Vector data model.

1 1
1 1
1 B 1 1
1 1

— o | | —

1
1
1
1
1
a. Real world. 1
1
1
1
1
1

e D= s = =

1
1 1]1
1
1

L]1

c¢. Raster data model.

© 2013 Pearson Education, Inc
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Types of GIS Data

Vector and
Raster Data Models

Stream

. Urban —

Agriculture

a. Real world.

2 2013 Pearson Education, Inc.
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beginning
and ending

¥~ Line beginning node

Polygon

node

Vertex

b. Vector data model.

1
1
1

b | o | o ] | | =
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1
1
1
1
1

1
1
1

Agriculture and Natural Resources

c. Raster data model.

Vector Data:

X,y or X,y,z coordinates that are
used to create points, lines and

polygons

Spatial information is linked to
attribute table by relational
databases

HEARAAAAGHGER

p oww peq i cd siiue deth tep e

e
fane
™
faine
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Faen
™
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™
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Types of GIS Data

Polygon = Line beginning node

Raster Data:

beginning
and et:idmg
Vector and e Comprised of a grid of cells
Raster Data Models

often referred to as pixels

e Spatial information is implicitly

Soeda Forest : — f .
vertex related to a reference point and
_ b. Vector data model. the size Of the piXEIS
. T[1]1 1
Urban | —pp | L 111 1 _
Agriculture 3 EAE. gl / 3 /3 /3
NENEN > il LT 73 )
im0 1 W
a. Real world. 1 = 1311 1
1 11 I
1 111 1|1
I BE BE
I 11 HERE
TR ERE
¢. Raster data model.
— "—\ ) /
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Raster Data
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Vector Examples

Points: Sample Lines: Roads, Polygons & Boundaries: Land Use &

locations, trees, hydrography, Land Cover, census, fire perimeters,

addresses, contours, states, counties, ownership, parcels
transects,

1GIS [‘ University of California
W Agriculture and Natural Resources ! Informatics and GIS Statewide Program




Raster Examples

DEM: Digital Remote Sensing: Land Use & Land Climate
Elevation Models Resolution: Cover (raster) Downscaled
Resolution: 0.3m-1km Resolution: Resolution:
1m-1km (e.g. Landsat) 30m-1km 270m-12km
(e.g. USGS NED) (e.g. GAP Analysis) (e.g. Cal Adapt)

Also: Digital Raster Graphics (DRGs); Scanned imagery; Scanned maps

= = /
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High Spatial Resolution Imagery
by Digital Globe

Commissioned for Google Applications

llll;l.ri l EH.{

IKONOS Quickbird GeoEye WorldView3
4 bands (+Pan) 4 bands (+Pan) 4 bands (+Pan) 8 bands (+Pan)
3-5 days 3-5 days 3 days Daily
\ 1-4m 0.7-2.5m I 0.4-1.6m 0.3-1.2m
|

IKONOS and Quickbird decommissioned in 2015

= /
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Sensors: Course Resolution
Multispectral

NAIP Landsat MODIS SPOT
4 bands 6 bands 7 bands 3 bands (+1Pan)
5 yr return 16-day return Daily Daily
im 30m, 250-500m 10-20m

40 yr record

/
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Historic Imagery

Can be difficult:

o Location (finding your study area,
and finding imagery to cover it)

o Georegistration (located and brought
into a GIS)

o Orthorectify (corrected for lens
distortion and topography)

o Mosaic (taking multiple images and
assembling them together to cover
study area)

= /
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Historical and Current Imagery
Historic: 1947-1948, flown Current: National Agricultural

for the USFS Imagery Program (NAIP)
— Black and white - FG%%‘AZS?%%%)Z’ 2014
— Scanned; resulting — 4 bands: RGB and infrared
resolution < 1 meter _ 1-meter resolution
- Likely needs lots of _ Already georegistered and

preprocessing orthorectified
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ldentifying Vegetation on Historical
(and Modern Imagery) can be Challenging

/
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Difference between Oaks and Conifers
is Clear Between 1948 and 2009

o /
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Difference between Oaks
and Conifers is Less Clear
Between 1948 and 2009

Part of this is due to
shadowing, lighting,
and dense canopy

/
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Part 3: Available Imagery and
Other GIS Data Resources

S —-/
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Remote Sensing Imagery
and GIS Data

The IGIS Data Resources page:

http://igis.ucanr.edu/Resources/

Note that there have been many missions flown in California
since the 1940s; however these are not all easy to find.

e /
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http://igis.ucanr.edu/Resources/
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http://viewer.nationalmap.gov/viewer/
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http://earthexplorer.usgs.gov/
http://earthexplorer.usgs.gov/
http://earthexplorer.usgs.gov/
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http://www.arcgisonline.com/

Climate Data

CLMATE TOOLS DATA ACCESS

LOCAL CLIMATE SNAPSHOTS

Temperature
Projected changes in annual average temperatures for the low emissions scenario

.5

: & OREGON IAmmsE N, )
s - : - &
& 7 g 8l

{ . SahLake City
/ 1) S

4

Temperature
Rise ARIZONA
Phoenix+

] -

Tucson™
(-3

29°F BAJA
CALIFORNIA
GO le SONORA
g Map data 82015 Google, INEGI | 200km o1 | Terms of Use

http://cal-adapt.org/
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CLIMATE GROUP

Northwest Alliance for Computational Science and Engineering

Home —Normals — Comparisons W Prior 6 Months — Recent Years — Historical Past —Gallery —Explorer —FAQ

Download Full-Size Image Download Data (-bil) Downldoad All Data for Month {.bif)
ViewDownload Meladata Downdoad Al Data for Month (asc)

FEormats available
Tems of use

Bulk downloads: ETP, Weh service

Total Precipitation: 01 November 2015 - 10 November 2015
Period ending 7 AM EST 10 Nov 2015
iMap created 11 Nov 2015)

Coppright (e} 2005, PIISM Clisste Group, Grvgn State Unir sty

Cueenens 19 QT GRELere acEs
The webate n supporied by e LSDA Rigs 4 Agenc:
& 2018 Nertrasst Alianzs for Computstionsl Ssisnca & Engrwtning (MACSE) bated ot Ciegon Stais Uriversily

http://www.prism.oregonstate.edu/
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Software - GIS & Spatial Analysis
|

Proprietary: ESRI ArcGIS Desktop, MaplInfo, IDRISI, I. PR
Manifold (low cost)

Open Source Desktop: QGIS, Grass, uDig, SAGA,
gvSIG, GMT, R Spatial Packages

Web-based: MapGuide (open source), CartoDB V;
(limited free edition) .

& esr @ carron:
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Mobile Data Collection

Orux Maps for Android http://www.oruxmaps.com/
MotionX GPS for iPhone http://gps.motionx.com/

ArcGIS Collector App http://doc.arcgis.com/en/collector/
ArcGIS Survey 123 http://survey123.esri.com/#/home

ArcGIS Online WebMaps* and WebApps*
O ArcGIS Geoform™ - an ArcGIS Online Web Mapping Application

Open Data Kit (ODK) https://opendatakit.org/

GeoODK http://www.geoodk.com/

AmigoCloud https://www.amigocloud.com/homepage/index
QGIS for Android

Avenza's PDF maps: http://www.avenza. com/pdf-maps
Apps created with AppStudio for ArcGIS f\ Ud A

* Online Capabilities Only __ —

IGIS | University of California S
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http://www.oruxmaps.com/
http://gps.motionx.com/
http://doc.arcgis.com/en/collector/
http://survey123.esri.com/#/home
https://opendatakit.org/
http://www.geoodk.com/
https://www.amigocloud.com/homepage/index
http://www.avenza.com/pdf-maps

Web Mapping Resources

Google

e Google Fusion Tables
http://www.google.com/fusiontables

ES R I 'r?:";..:.j__- B
e ESRI’s interactive mapping website. \
http://arcgis.com

Open Source

 (CartoDB
http://cartodb.com/

* MapBox
http://mapbox.com/

* MapServer API
http://mapserver.org/

e Leaflet
http://leafletjs.com/

e Batchgeo 0 .
http://batchgeo.com/features/qgoogle-earth-kml/ ¢ C{'\RTODB

IGIS | University of Californ;:-\
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Software - Remote Sensing

Proprietary: ENVI, ERDAS Imagine, PCI W csua e
Geomatica, Ecognition, | Vo i o ey \
IDRISI, ESRI ArcDesktop |

@] ENVI

Open Source Remote Sensing Tools:
Orfeo Toolbox, Grass, R, SAGA, QGIS, Opticks, OSSIM,
ILWIS, Python packages (Rasterio, scikit-learn, scikit-
image )
Free (but not open source) Remote Sensing Tools:
Web-based: Google Earth Engine (currently free to
Trusted Testers)

/
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Part 4: Future Technology
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Future Technology: Drones/UAVs

Photo credit: Will Suckow, UC ANR
:‘S;//

e
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Future Technology: Integration via
APIs

Front-end Server

Back-end (API}
Server

Data Integration

Event Spat|a| data |ayers | sare: G5V ) POF [

frecp | M Temp |[Max Tero

g T 2 P
> A h v —
" el
.. . 2 ) . ) 7 I iy
e 000 a4 N - i 1y 1]
i O ! L Pl I -
. = - T 4 E
() - s B i
® . By . . *cai ;
(o] L > 2 . ) Sl
= 4 - /P ok WA H
SR __ L P
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Future Technology: Cloud
Computing

L
-

X
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ArcGls Online
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Future Technologies: Google Earth
Engine & Distributed Cloud Computing

Google

Saudi Arabia Irrigation, 1984-2012

G I University of California -
Agriculture and Natural Resources ! Informatics and GIS Statewide Program




Future Technologies: Google Earth
Engine Playground

Script manager Get a link (URL) to the script
API documentation Save the script
Search for data

4 Imports

Run the script Help button

Asset Task manager
Manager o E d i tor Console output
g B v i T Inspect locations,
G . — L8 A A : . pixel values,
eometry—» < - g e objects added to
Tools B N _ T e ey o : . the map
wom— . Map o L—terermanager
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Future Technologies: Mobile Apps

SAMSUNG @

witl Vorizon 424 PM

ArcGIS

Welcome to OakM

Browse the latest SOG

Search the nearest SO

XPERIA

% 7 min
20m  1:58 PMETA
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Future Technologies: More Public
Participation

disaster response
AccUcast™

caladapt
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Part 5: On-line Exercise for
Mapping Your Property

—
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Free Mapping of Your Property

The best option is likely going to be
Google Earth, using the Time Slider Option

https://support.google.com/earth/answer/176160?hl=en (Download)

https://support.google.com/earth/answer/176576?hl=en (Tutorial)

—/
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http://ucanr.maps.arcgis.com/apps/MapSeries/index.html?appid=b85e44975bac4992b5260981007dad51
https://support.google.com/earth/answer/176160?hl=en
https://support.google.com/earth/answer/176160?hl=en
https://support.google.com/earth/answer/176160?hl=en
https://support.google.com/earth/answer/176576?hl=en
https://support.google.com/earth/answer/176576?hl=en

Free Mapping of Your Property

Digitizing and Time Slider Options

-

[ Google Earth Pro
File Edit View Tools Add Help

¥ Search

Search Google Parcel Search (APN)
| Search

Get Directions History

¥ Places

[7)] - -
- M@ ¢ onstruction Zone ;I

Ei__! Sequoia Conference ..
|

&
5 1@ con cord_House_Running
4 & san e to Quepos by M...
H [J& CostaRica
: EQLH-’-‘ Davis Parking Map.k..
. Eg ANR Davis Parking Map.k..
EQ AllFieldPlots
H MG AlifieldPlots ;I

Q[ |e]*

¥ Layers Earth Gallery 1>

= M@ Primary Database -
+ & Earth Pro (US)
# 0O Voyager
+ F Borders and Labels
O Places
# 0= photos
== Roads
+ O 30 Buildings
# @ Ocean :
“ O LF Weather - Date:§5/2199014  bit" 40.801456
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Free Mapping of Your Property

Digitizing and Time Slider Options

= Google Earth Pro -8 n

¥ Search

Search Google Parcel Search [APN)

¥ Places

Google Earth - New Polygon

Masne: | Conifier July 2015

Dmscripton Stvie. Cokoe | view | Attude | Messurements |

Lines

""_|

: coior: ] weah: [10 =] opecty: [1o0% =]
|0 + *
L Arsa
¥ Layers Earth Gallery 1)
= M5 Primary Database coior: [ [Fasd-outires =] opacty: [a0% e

5 &5 Earth Pro (US) I Random
* OO Youger
| F Borders and Labels
O3 places
# [0 = Photos
== Roads
i Dﬂ 3D Buildings
+ O ocesn
# 14 Weather
¢ O Galtery
i [._.J@ Global Awareness
# OO More
[ Terrain
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Free Mapping of Your Property

Digitizing and Time Slider Options

= Google Earth Pro -8 n

¥ Search

Search Google Parcel Search [APN)

g 7
2
i
5
: g
[ |

]

FEEERREE

Google Earth - New Polygon

Mame: | Conifer July 2015

Descripton Style, Color | View | Aktude | Measurements |

Lines.
coior: ] weah: [10 =] opecty: [1o0% =]

Add

Area
Cut
¥ Layers Earth Gallery  Copy o o Zlgm
- Ml Primary Database Delete .
# O&s Earth Pro (US)
. DI::\ Vi ’ Rename
# BI'P Borders and Labels
Save Place As...
O3 Places
02 Photos Post to Google Earth Community Forum

D= Roads Email..
= 0O 1)
108 0k i -
+ CI£# Weather <@l Fropeties h | oK Cancsl
it Gw’ Global Awareness’ N ——
# OO More
[ Terrain
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Free Mapping of Your Property

Digitizing and Time Slider Options

e ‘Goagle Earth Pro - olEN

File Edit View Tools Add Hely

¥ Search

Search Google Parcel Search (APN)

Search
Get Directions  History

¥ Places

B B
22,

¥ B

1
f

2 M@ Freshw ugh " " .'._- (e "t Z . r Google Earth - Edi
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2
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™ Random

OO Yeyager
o P Borders and Labels
O Places
# 0= Photos
= Roads
# Ol 30 Buildings
+ 1@ Ocean
# DIBE Weather
# O Gallery
# @ Global Awareness
+ UD More
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Where to Find More Information
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More Information on the IGIS Program
http://igis.ucanr.edu/

Gls University of California, Division of Agriculture and Natural Resources

2
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o

i;g?lnformatics and GIS Program

}-J/.
¢4

| AT
/

) SHARE [J EMAIL & PRINT

-

& fa ey =g

IGIS Statewide Program  |GIS Training ‘ Service Center Request  InfoBase Portal ~ ANR-Flux Network  GIS Resources ANR RECS
|

=t Enter Search Terms

Welcome

to ANR.

Center.

IGIS Project Gallery

r—

Visit web application

Click here for upcoming IGIS training workshops.

IGIS is a new ANR Program established in 2012 to provide GIS support, software, data and training

Click here for more information on the components of IGIS: Training, ANR-Flux, InfoBase & Service

REC Mapper

This web mapping application was developed to
allow the user to easily navigate to the nine
Research and Extension Centers found around
California. You use the tools on the top of the
mapping application to zoom to an individual
REC, to display the legend, to turn layers on
and off, print the current display to a pdf or
jpg, and search for address.

' ’ MAKE A GIFT
ANR Informatics and GIS

Blog

Reno UAS conference and
the Micasense multispectral
camera

Posted 10/4/2015 - The second
annual ASPRS UAS Technical
Demonstration and Symposium
was held in Reno, NV last week
(ASPRS and UAS, being short
for American Society of
Photogrammetry and Remote
Sensing, and Unmanned Aerial
Systems). This event
successfully...

/
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http://igis.ucanr.edu/

Upcoming IGIS Training fore2

UC ANR Building, Davis

TRy WebGIS and Mobile Data Collection
N A S
e
Hopland REC A Sheraton Grand Fri, Dec 4
Web GIS and Mobile . 5% & ' Hotel, Sacramento
Data Collection AR ¥ Web GIS and Mobile lpm-5pm
{ﬁﬁj Data Collection UC Berkeley

ANR Bldg 2nd St WebGlIS and Mobile Data Collection

GIS for Agriculture,

Lindcove REC

Web GIS and Mobile
Intro to GIS: Forestry N  Data Collection & Intro  Thur, Jan 21
Emphasis L. toGIS: Crop Agriculture 11am-4pm
Wy Focus i i
UC Berkeley :\- Lindcove Research and Extension
Web GIS and " Center
Mobile Data Intro to GIS: Crop Agriculture Focus
Collection .
UC Riverside ™ Fri, Jan 22
Web GIS and Mobile 10am-3pm

Data Collection & Intro ; )
to GIS: Crop Agriculture Lindcove Research and Extension

Focus Center
http://igis.ucanr.edu/IGISTraining/ Web GIS and Mobile Data Collection

— /
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http://igis.ucanr.edu/IGISTraining/

Thanks!

Sean Hogan, sdhogan@ucanr.edu

Shane Feirer, stfeirer@ucanr.edu

http://igis.ucanr.edu/

IGIS ' University of California D ———

& Agriculture and Natural Resources I Informatics and GIS Statewide Program


mailto:sdhogan@ucanr.edu
mailto:stfeirer@ucanr.edu

	Slide Number 1
	Workshop: Mapping and Informatics Skill Development � 
	Workshop Agenda
	Part 1: Geospatial Technologies: GIS, Remote Sensing, GPS, and WebGIS� 
	Integrated Geospatial Technologies
	Slide Number 6
	Basics of Remote Sensing
	Remote Sensing of Vegetation
	Remote Sensing Imagery & Bands
	GPS: Global Positioning Systems
	GPS: Global Positioning Systems
	GPS Devices
	Smartphone GPS Apps
	Survey123
	Survey123
	What is a WebGIS?
	WebGIS – Web Mapping
	WebGIS Development 
	APIs: Application Programming Interface
	ArcGIS Online
	ArcGIS Online
	Part 2: Spatial Data Basics 
	Slide Number 23
	Types of GIS Data
	Types of GIS Data
	Raster Data
	Vector Examples
	Raster Examples
	High Spatial Resolution Imagery�by Digital Globe
	Sensors: Course Resolution Multispectral
	Slide Number 31
	Historical and Current Imagery
	Identifying Vegetation on Historical �(and Modern Imagery) can be Challenging
	Difference between Oaks and Conifers is Clear Between 1948 and 2009
	Difference between Oaks and Conifers is Less Clear Between 1948 and 2009
	Part 3: Available Imagery and Other GIS Data Resources� 
	Remote Sensing Imagery �and GIS Data
	Slide Number 38
	Slide Number 39
	www.ArcGISonline.com
	Slide Number 41
	Software - GIS & Spatial Analysis
	Mobile Data Collection 
	Web Mapping Resources
	Software - Remote Sensing
	Part 4: Future Technology� 
	Future Technology: Drones/UAVs
	Future Technology: Integration via APIs
	Future Technology: Cloud Computing
	Future Technologies: Google Earth Engine & Distributed Cloud Computing
	Future Technologies: Google Earth Engine Playground
	Future Technologies: Mobile Apps
	Future Technologies: More Public Participation
	Part 5: On-line Exercise for Mapping Your Property
	Free Mapping of Your Property
	Free Mapping of Your Property
	Free Mapping of Your Property
	Free Mapping of Your Property
	Free Mapping of Your Property
	Where to Find More Information 
	More Information on the IGIS Program http://igis.ucanr.edu/ 
	Upcoming IGIS Training
	Thanks!

