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Three Views of a GIS

e A GIS is most often associated with a map. A map, however, is only one
way you can work with geographic data in a GIS, and only one type of
product generated by a GIS. A GIS can provide a great deal more problem-
solving capabilities than using a S|mple mapping program or addlng data to
an online mapping tool (creating a "mash-up"). .

e A GIS can be viewed in three ways

— The Database View R

* AGISisaunique klnd of database of the world—a geographlc database
(geodatabase). It is an "Information System for Geography." Fundamentally, a GIS
is based on a structured database that describes the world in geographic terms.

— The Map View
* AGIS is a set of intelligent maps and other views that show features and feature

relationships on the earth's surface. Maps of the underlying geographic information
can be constructed and used as "windows into the database” to support queries,

analysis, and editing of the information. 3
— The Model View - .
e o A GIS s a set of information transformation tools that derive new geographic ===

i e | datasets from existing datasets. These geoprocessing functions take information
e L T from existing datasets, apply analytic functions, and write results into new derived
(PRGN datasets.

ol

http://www.gis.com/whatisgis/index.html




By Combining Data and Applying
Some Analytic Rules

» GPS and GIS were used to accurately model the expected
location and distribution of debris for the Space Shuttle
Columbia, which broke up upon re-entry over eastern Texas
on February 1, 2003.

— On February 1, 2003, at approximately 8 a.m. CT the Space Shuttle
Columbia was lost upon reentry over east Texas. Within a few minutes
of the spacecraft breaking up and explosions over Nacogdoches, GIS
w?s put to work aiding local law enforcement in protecting public
safety.

— Within a few hours of the destruction of Columbia, GIS accurately
modeled the shuttle debris location and distribution by calculating a
base search vector (BSV) from a least-squares linear regression using
data that included Nacogdoches County 911 call sheets and test-fit
reported debris locations.

— BSV was released to the NASA and local law enforcement officials
during the early afternoon of February 2 in the form of a current
Landsat 7 ETM+ satellite image map showin% BSV surrounded by a

20-kilometer rainbow buffer of decreasing debris intensity.

http://www.gis.com/whatisgis/index.html
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Answering Questions with GIS

» GIS is fundamentally used to answer questions and make
decisions. To use GIS properly, it is important to know what
you want to ask and follow a disciplined process for getting
the answer.

— Step 1: Frame the question

« Start your GIS analysis by figuring out what information you need. This is
most often in the form of a question.

— Step 2: Select your data

» The type of data and features you work with help determine the method
you use. Or, if you know you need to use a specific method to answer your
question, you may find you need additional data.

 Data can come from any number of sources—databases within your
organization, contact managers, CAD files, the Internet, commercial data
providers, government organizations, and so on.

» The data you choose and where you get it depends on your needs and
budget. Most critical is that the data be good quality, accurate data.

http://www.gis.com/whatisgis/index.html




Answering Questions with GIS

This map was used to answer the question
"Where is the best place to land a Mars Exploration Rover?"

This water utility map shows five sets of data: parcels,
building footprints, grid lines, streets, and pipes color
coded by replacement status. Only the data necessary
for understanding pipe locations and status was displayed.

http://www.gis.com/whatisgis/index.html

Answering Questions with GIS

— Step 3: Choose an analysis method

 Decide which analysis method to use based on your original question and how the
results of the analysis will be used.

» For example, if you are doing a quick study of burglaries in a city to look for
patterns, you might just map the individual crimes and look at the maps. If the
information will be used as evidence in a trial, however, you might want a more
precise measure of the locations and numbers of assaults for a given time period.

— Step 4: Process the data

» Once you've selected the analysis method, you'll need to process your data in a way
that makes sense for your goal.

« If you are mapping where things are located, you may need to assign geographic
coordinates, such as latitude and longitude or address, to your data and assign
category values to the data.

e Ifyouare ma(lfpin quantities, such as number of vegetation types in a state park,
you may need to choose a classification scheme and decide on how many classes to
represent your data.

« If you are trying to find out what is inside, you may need to measure an area or
combine different layers of information.

http://www.gis.com/whatisgis/index.html




Answering Questions with GIS
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This seismicity map shows the time dependent relation between the inception of
geothermal power production and the occurrence of earthquake activity
from 1967 through 1995 in Santa Rosa, Califorina.

This study used temporal analysis as the analysis method of choice.

http://www.gis.com/whatisgis/index.html

Answering Questions with GIS

— Step 5: Look at the results

 The final step is to look at the results of your analysis
and take action based on those results.

* Your results can be displayed as a digital map, printed
as a paper map, combined with spreadsheet-like tables
or charts, or displayed as such.

» Though a lot of emphasis in GIS is in making maps, the
software is flexible enough to allow you to display your
results in the format that best suits your needs.

» This map was created to locate explosive remnants of
war in Iraq to help in planning the cleanup effort.

http://www.gis.com/whatisgis/index.html




Answering Questions with GIS
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< 7xml version="1.0" encoding="UTF-8""~

aml - FeatureCollection xmlns="http:

www . opengiz net/app"”

xamlng: zeh="http:

pp="lttp:

Link="http:

www asec net/xml/schematron”
wiww. w3 org/ 1999/ x0imk" xmlnzgnl="http
www.opengzis net/app"

smdne:xar="hitp://www. w3 org/ 2001 XMLSchema-mstance”

www opengis net/mnl"

xsrschemalocation="http:

www. opengiz net/app networkExamples xad”

= gmlbounded By—gml Box~

aml coordinates=0.00/gml coordinates

aml coordimates= 100,100/ gml coordinates
= /mnl Box —/mul bounded By mnl feature Member =
<BusRoute fid="route] ">
<number>93</number=

<gml directedEdge orientation="+" xlink:href="withGeometry xml#el"/>
AN

</BusRoute>

<gml:directedEdge orientation="+" xlink hret="withGeometry xml#e2"/>

<BusRoute fid="route2">
<number=47</number>
<gml:directedEdge orientation=
<gml directedEdge orientation=

"+" xlink:hret="withGeometry xml#el "/~
"+" xlink:hret="withGeometry . xml#e3"/>

<gml:directedEdge orientation="+" xlink:href="withGeometry xml#e4"/>

<gml: directedEdge orientation="-" xlink href="withGeometry xml#e3"/>

‘iigml directedEdge ortentation="+" xlink -hret="withGeometry xml#e2"/>
~/BusRoute>
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FromNode Location

NodelD = 1010
| sems:
NodelD = 1003 W 8 1 BRRLAACEERERMCE) H 7 HP
T NodelD = 1004 I| S 2 Brz#e'lg e Aa
—— n
60« (]
9 —
s% || S NodelD = 1005
;'?0 “'“‘-b‘_%l__ v
| e —— )
| o EdgeiD = 10021
| &
=2
/ it EdgelD FromNode ToNode
/ g,? 10021 1004 1005
J &g 10037 1010 1004
10038 1004 1011
NodelD = 1011 10110 1003 1004
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B 4 g4 — w4 (turn table)

FromEdgelD ToEdgelD Cost Blocked Description
-533 533 4 True U-tum
Ed?f'ﬂ_:\ﬁgz 533 533 4 False  Utum
/ \ . 533 564 1 Ealse Straight 1
' / | 533 575 2 False  Right |
533 1 False Straight
ﬂd A l:“'a 11 turm 1
575 3 False Left |
564 q True U-tum
592 1 False Veer right
-592 1 True Veer left
-564 1 True Straight
592 1 False Circle Back
ErimeiE—r -592 4 True U-tum
. 592 -564 1 False Straight
B 592 592 4 True U-tum
a —592 592 4 Te Circle Back
s 575 -533 3 False Left
& 575 564 2 False  Right
. k =573 373 T Tase o-tamT
575 -575 4 True U-turn

B e 54— 18 3L 2 (stops)

Input location for the Stop

w

T ——

Edge

.. Stop location is
- / snapped to the Edge

——

Edge




Easy path [ I_I
Best path h

Find closest stops |_
Network coverage -
Generate path directions

e g o ] R e fsdead T

CR e -pJ;.g.::- TR - Wi
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[

ko]

i1

EHHEE

[
ROADID

| |ROADTYPE

ROADCODE
ROADSTRUCT
ERIDGEID
TUNNELID
ROADDIR.
ROADNAME
ROADALTARN
ROADCOMNIIM
ROADNAME]L
ROADNAMEZ

| |ROADNAMES

RDNAME
RDNAMELANE

|| RDNAMENON

FNODE
TNODE
OLDROADID
Geometoy

101

| |Geometry_sk

|
3

2 Maerosofl Aecess - [Edpes_of 1RSSR - 3

P EXE WEED sl AL T
o A e P e A ii..-'
[ | kel

il [ Cilisat

|| Geametny OLE #3i)

| |otbeoanin z¥F

|| THODE =T

|| FEODE o

|| RDNAMENON E

| |RDNAMELAKE i d

[ |EDNAME e

| |mosDNAMES g
|_|ROADNAMEY o
|_|ROLDHAMEL o

| | ROADCOMNTM E

| |ROsDALIAZH i d

[ |ROADNAME ke

| |mospom g

|| TUNNELIT: o

|| DRIDGEID o

| |roADETRDCT e

| |ROADCODE [-5

[ |ROADTYRE ke
-y =T

CJm =F

| |EdpiD T

| | Fromaderm [

|| TeModellr [
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Il Stop Set Properties

Stop set name: |Ambulance

Mo. of stops: &

Create stops: E E

Snap tolerance: | 20 |m j

. ﬁf" j&-?&"‘?‘ =

Enable &1 | Disable Al |
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Il Stop Set Properties
Stop set name:IAmbulance Snap tolerance: I 70 |m LI
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Network coverage
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