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\ F{m Problem Set 0 due ; Problem Set 1 (Ch. 1)
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Chapter 3: Spatial data
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— [Problem Set 3 (Ch. 4+5)
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| Problem Set 1 due Problem Set 2 (Ch. 2+3) Lab 1 due
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(#4) Chapter 4: Database Interpolating weather
Q3rd / management
\
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Problem Set 2 due Lab 2 due

!
| Worked problems Lecture 5 Lab 4

(#5) Chapter 5: Data input and Vector analysis using
bOth / editing earthquake data
|
‘ 4th
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Lab 3 due

GEO15

3 short exercises to

thinking.

|
\
|
ease you into GIS
|
|
|

May be completed

today in class, or after

class, or over the |
weekend ... as long as
handed in on Monday.

BONUS % (3) will be

awarded.
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=7 ‘Old-school’ (low-tech) spatial analysis

® Pen & paper approach.

2 f e Use paper maps to create overlays.
® Problems?e
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W .- 'Old-school’ (low-tech) spatial analysis
- || e Pen & paper approach.

' @ Use paper maps to create overlays.

® Problems?

¢ slow (e.g. compared to loading electronic data)

¢ less precise (only as accurate as the sketch /
tracing)

\
|
|
\
\
|
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|
|
|
|
¢ fixed co-ordinate system
¢ 'layers’ (data-sets) can be added, but not removed
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|

or hidden (a problem when dealing with a large
number of different sorts of data)

¢ can be difficult to revise (e.qg. if road layout
changes)

¢ likely' to be 'poor’(2) presentation

¢ quantitative analysis difficult, e.g. or length of
uneven shapes and curves
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-~ | e Pen & paper approach
A * e Use paper maps to create overlays
L ©® Problemse¢

¢ slow (e.g. compared to loading electronic data)

¢ less precise (only as accurate as the sketch /
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or hidden (a problem when dealing with a large
number of different sorts of data)

¢ can be difficult to revise (e.qg. if road layout
changes)

¢ likely to be 'poor’(2) presentation

¢ quantitative analysis difficult, e.g. or length of
uneven shapes and curves

e Advantagese







Data/entities are simplified view of real-world features or
ohenomena.

e We can take only the information we are interested in.
e What we are interested in depends on the purpose of the GIS.
|
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“Multiple RepresentationsofanEntity

Multiple Representations: points Spqﬁql enﬁﬁes mqy move,
Bl.ﬂildings as point, line, or > o . o
orea features in : change, be represented "1
a data layer . * .
. multiple ways. |
e People & things move so any

spaftial reference represents
one location in fime. |
|
|
|

® New roads are built, rivers
meander. |

e A house can be both a point
and area depending on map
scale.




~Multiple Representations ofanEntity

Impact of Portraying Spatial Information at Different Scales Spqﬁql enﬁﬁes mCIY moyve,
change, be represented in
multiple ways
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| |
T 1.20,000000  _ _ _ _ _ _ | |

e All spatial data are a
generalization of real-world
features.

|

|

e Generdadlization may be needed
P

|

|

|

|

|

|

due o scaling.

e Generalization decided by
carfographer depending on ma
purpose:

¢ Selection — map feature?

¢ Simplification = how to simplify
featuree

1: 250,000

1: 50,000
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The Impact of Scalewhen — —
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Representing the Wabash River in Indiana

derived from a
small-scale map

derived from a g4
large-scale map

.l

' Purpose of Maps - scales

e All spatial data are a
generalization of real-world
features.

due o scaling.

e Generalization decided by
carfographer depending on ma
purpose:

¢ Selection — map feature?

¢ Simplification — how to simplify
feature?
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L= _2M\* _ | WhatisaGIs? va
| - ® A computer-based system to aid
In the:
¢ collection,
¢ manipulation,
¢ storage,
¢ analysis,
¢ output, and
¢ distribution

of spatial data and information.
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I hotisa GIs?

|
® A computer-based system to aid
INn the:

¢ collection,
¢ manipulation,
¢ storage,
¢ analysis,
¢ output, and
¢ distribution
of spatial data and information ...

data “spatially referenced fo
Earth”.

Google Earth
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|
® A computer-based system to aid
In the:

¢ collection,
¢ manipulation,
¢ storage,
¢ analysis,
¢ output, and
¢ distribution
of spatial data and information ...

data “spatially referenced to
Earth”.

Google Earth

. Google”




~ GIS applications

\

|

e Answer spatial questions:
¢ Where are feafurese |
¢ What geographical patterns existe

¢ Where have changes occurred in
an areqae |

|

¢ Where do certain conditions |
applye
¢ What would be the implications to
certain actionse

e Create maps / present spatial
data.

elevation

land usage




- GIS applications

® Socio-economic/ Government:
Health, disease outbreak, local
government, urban management,
radioactive waste management,
transportation, ...

\

|

|

|

\

|

|

|

< = L e Commerce and Business:
—— Insurance, fleet management, |

SesEe marketing, consumer interest
gathering, fleet management,
\

\

|

\

|

|

|

\

|

|

|

|

|

parcels

transportation of merchandise, ...
e Utilities:
Telecommunications, emergency

repairs, service boundaries, network
management, marketing, ...

e Environmental Management:
Geologic and mineralogic mapping,
pollution monitoring, natural hazard
assessment, disaster management and
relief, landfill site selection, ...



N GIS examples: -
W |
| e Mapping fire risk areas and the
spread of wildfires.
hitp://frap.fire.ca.gov/data/frapgisdata
-subset |
|
|
|
\
|
|
|
|
|
\
|
|
|
|
|
|
|
|
|
\
|
|
|
|
|
\
|

WESTERN RIVERSIDE COUNTY

FIRE HAZARD
SEVERITY ZONES IN SRA

Adopted by CAL FIRE on November 7, 2007



GIS examples =~

e Deforestation in the Amazon —
potentially useful GIS
information/data layers:

¢ Roads, Rivers.
¢ Cleared areas vs. pristine forest.

¢ Endangered species habitat and
el e BT o migration patterns |

EEE [
- Mangrove and ceastal swamp forest || Grasslands ‘
[ | Sub-montane forest | Subdesertic vegetation

e B s ¢ Carbon storage density. |
|

¢ Biodiversity / biodiversity hotspots.

\

| | Subdesertic vegetation

Deforestation in the Brazilian Amazon, 1988-2011
35000 , 4

mon:

30000 [
25000 &

20000 %

sq km deforested

15000 ¢

5000 .
0 .— =P .',f" iy \ 7 - =
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GIS examples

® Yucca Mountain, NV Nuclear
Waste Repository

¢ U.S. needs locafions to store all
spent radioactive waste from the

1,200 foet

: country's 100-plus nuclear power
plants. |
Vo ¢ Estimated that it takes over
100,000 years for nuclear waste to

decay.

¢ Natfional Academy of Sciences
recommended (1957) that the
best way to dispose of nuclear
waste was to place deep
underground.

¢ Waste to be stored 1,000 feet
under the surface and also be
1,000 feet above the water table

where?

\
\
\
\
\
\
\
\
\
\
\
\
\
!
\
\
\
\
\
\
\
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e Considerations:

¢ Population centers, infrastructure,

emergency services.
¢ Accessibility.
¢ Geology.
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¢ Seismicity.

species rangeplants.

¢ Climate and hydrology.

¢ 1973 Endangered Species Act
requires mapping of available
habitat of endangered species a
well as migration patterns and

[ . ==

************ GIS examples



************************* GIS examples
® Decision Support: Buying a Home

Start by identifying the problem you want to answer

‘i—----..
g :
»7 | House hunting .
l‘ criteria -(—:
: . :
‘~ identified N
~.- !_-J.-_- -

Must be close
to a school

Must live near
a main road

Would like to
live close to
an urban area

Would like to
live In an area
with a low crime
rate

the criteria can be developed

Appropriate geographical data sets identified from which a spatial picture of

Map
showing school
locations

Map
showing main
roads

Map showing
location of
urban centre

GIS procedures used to create

maps which show the proximity of all locations

road or urban centre

\
|
\
| in the search area to either a school, main
\
\

Map showing
Insurance zones
as a surrogate
measure for
crime rates




GIS examples

® Decision Support: Buying a Home
Determine constraints,
what factors are important to answer the question?

—'—--

House hunting

identified

-«

|
--------
il ]
ny

o‘r‘_

T

Would like to ®

( ~ Must be close Must live near WOUld like to live In an area
| : live close to ) .
. to a school a main road with a low crime
) 2 an urban area PR ¢
~ rate  _e
=~F.~!. —— | | — _!—’q"
Appropriate geographicat FaTasets ettt T8 Which a spatial picture of
the criteria can be developed
| I | |
: M howi
Map Map Map showing _"ap Showing
: . : : Insurance zones
showing school showing main location of
_ as a surrogate
locations roads urban centre
measure for

GIS procedures used to create

maps which show the proximity of all locations
in the search area to either a school, main

road or urban centre

crime rates

)




************************* GIS examples
® Decision Support: Buying a Home

House hunting
criteria -t
identified

) Would like to
. Would like to .
Must be close Must live near . live in an area
: live close to . .
to a school a main road with a low crime
an urban area

rate

Appropriate geographical data sets identified from which a spatial picture of

\
|
|
Gather identified data to create map overlay for analysis
|
|
|
|
|
\
|
|
|
|
|
|
|

DG ORI eoR=be dovelaned w . o
_--- -...
PR e | | -~3
R : Map showing®s,
4 Map Map Map showing - S
| : . : : insurance zones |4
( - showing school showing main location of 1
_ as a surrogate
A¢ locations roads urban centre R4
T~~ measure for’,
| S | | crime pases
L | -_-i
G.IS'ﬁU'c'edme-s-uae.dm.c;e.ate------- - A

maps which show the proximity of all locations
in the search area to either a school, main
road or urban centre




GIS examples

® Decision Support: Buying a Home

Do proximity analysis between criteria data to identify potential home sites

GIS procedures used to create
maps which show the proximity of all locations
in the search area to either a school, main
____mdld!t!!béﬂ!entm._..

| o™ | ~
”l
" Map showing Map showing Map showing
) | proximity to proximity to proximity to
\“ | school main road urban centre
[ | .
| -y - - ----

GIS pr‘o&dﬂl%s-us-efto weight
importance of each map

Composite map produced
which provides a spatial
picture of the suitability

\

GIS procedure
used to extract
areas of low
insurance

Map showing
low insurance
areas

2 3
1
q

X4

Overlay
to identify
suitable areas

of all locations in the search
area given the preferences
of the "house hunter’

in zones of low
insurance

T

View houses

/




- ex

reate map overlay showing areas that meet all criteria for home site

GIS examples
® Decision Support: Buying a Home

GIS procedures used to create

maps which show the proximity of all locations
in the search area to either a school, main

road or urban centre

Map showing
proximity to
school

Map showing
proximity to
main road

Map showing
proximity to
urban centre

GIS procedures used to weight
importance of each map

g

gk =

~

- .
P |

¢J’7Composite map produced
which provides a spatial
picture of the suitability
of all locations in the search
area given the preferences
of the "house hunter’

GIS procedure
used to extract
areas of low
insurance

Map showing
low insurance
areas

Overlay
to identify
suitable areas

in zones of low
insurance

\




Aidensfield

ES b Adensield V-
.-‘%J'“""l\__iﬂemon t

(b) Countryside constraint

(e) Pombination of railway constraint and countryside

cons‘,traint
\
LEGEND
—+ Motorway Most suitable
—+ A-road Least suitable
— U-road Acceptable
== T Railway Not acceptable
| Estuary
| Urban Area
|

(c) Proximity to roads (d) Proximity to school

(f) Combination of proximity and constraint maps [(c],
(d) and (e]] with proximity to road used as the most
important factor

(g) optimal sites [reclassified from [f]]




Three key components ofa GIS =

e Computer system.

- ¢ Hardware (computer, printer, scanner).
¢ Software.

e Spatially referenced or geographical data.

¢ Maps in a known coordinate system.

¢ One or more spatial layers (i.e. political boundaries, rivers, population

| density).

\
|
|
\
|
|
|
|
|
|
|
\
| |
® Methodology for management and analysis.
- ¢ Input and output of data and results. |
|

|

|

|

|

|

|

|

|

\

|

|

|

|

|

\

|



\
A well-designed GIS should provide:
® Quick and easy access to large volumes of data.
® The ability to:
¢ Select detail by area or theme.
¢ Link or merge one data set with another.
¢ Analyze spatial characteristics of data.
¢ Search for particular characteristics or features in an area.
¢ Update data quickly and cheaply.

¢ Model data and assess alternatives.




\

A well-designed GIS should provide:
® Quick and easy access to large volumes of dat
® The ability to:

¢ Select detail by area or theme.

¢ Link or merge one data set with another.

¢ Analyze spatial characteristics of data.

¢ Search for particular characteristics or features in a

¢ Update data quickly and cheaply.

¢ Model data and assess alternatives.

PACIFIC OCEAN

e Output capabillities tailored to meet particular needs:
¢ Maps.

¢ Graphs.

¢ (Address) lists.

¢ Summary statistics.

Deaths due to the conflictin Northern Ireland, by status of person killed and organisation responsible
in five year periods {1969-2001)

1833-1088 19591993 1994-1996 19952001




A well-designed GIS should provide:

e GIS Software Functions

\

|

\

\

\

\

|

|

|

Data entry Analysis |
- manual coordinate capture - spatial query |

- attribute CJDTUI"B - attribute query

- digital coordinate capture - interpolation |

' - data import - connectivity |
o - proximity and adjacency
Editing - buffering |
- manual point, line and area - terrain analyses |

~ feature editing - boundary dissolve |
- manual attribute editing - spatial data overlay
- automated error detection - moving window analyses |
and editing - map algebra |

| \
DaTa management Output
- copy, subset, merge data - map design and layout |

- versioning - hardcopy map printing |

- data registration and projection - digital graphic production
- summarization, data reduction - export format generation |
- documentation - metadata output |

\

\

= B - digital map serving- -



T Bl e A . Key to GIS Definitions

- Miner's

Mature's
Chalkboarg O\ C201N

e Westwater Canyon
Launch gg:ﬁ'nl

Delnres
Little Delores River
Rapids Big Hummer
=

= Funnel Falls

%= Last Chance
Rapids

Skull
Rapids

u

Colorado
iver

Delores
Dewey River
Bridge <,

Fisher
Towers

Colorado & Hittle Bottom

River
: = Onion Creek Rapid

= Professor Creek Rapid
= Sorrel River Ranch
2 Cloudburst Rapid

= |da Gulch Rapid
hites Rapid
w =

' Red Cliffs Ranch

= Salt Creek Rapid

e Aftribute Data:

e Spatial Data: o Combmed ina GIS

¢ Lat/Lon

¢ Relative
Locations

************ '~~~ properties of a field or tag in a database™ — — — — — — — — —~ — — — —~— ~

¢ River Flow Rate
¢ Fish Populations

¢ Numlber of River
Rafters

¢ River location flow

¢ Where the best
fishing Is

‘a piece of information that determines the



********** Key to GIS Definitions

Three key components of a GIS

e Real-world spatial data must be |
simplified for computer models. |

e Break down geographic features into
3 basic entities — points, lines, |
areas/polygons:

o // 1 ¢ Points: locations of small objects
¢ Lines: represent linear objects

¢ Area/Polygons: defined by closed
connected set of lines

+
+ +

le.g. cafés) le.g. ski lifts] (e.g. forests]

/

[ 1
Vector model Raster model

|
|
\
\
\
\
|
|
\
\
\
\
|
|
\
\
\
| Points Lines Areas
|
|
\
\
\
\
|
|
\
\
\
1
|
\
\
\
|



******************************* Key to GIS Definitions

line area

\

\

| Raster |
\ ! |
segsegzea e Data can e modeled as discrefe
CEEHEE objects (vector) or continuous feature
e £ (raster).
: |

\

ine

\

\

[ \
| |
|

Vector
yA , points
° |

|

\

\

|

\

|

|

\

\

|
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‘nearest’ cell

precise (Xx,y) location of points and vertices

location recorded as

(a) Points (e.g. buildings)

I I

Raster

ints
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|
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progressive loss of information and resolution

|
|
A . points progressively larger file size

line area




ns

easy

hard

Raster
Vector

Key to GIS Definitio
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|

|

= Define the spatial location and extent of geographic
.~ Objects. |
\ |
= Typically, a pair of numbers that specify location in relation
- toan origin. ‘
| |
\ \
| |
| |
| |
\ |
\ |
| \
|

\
| Coordinates: 1,8

y 3,12
(212 7x
| (8,10) ?815 |
"“--.~~‘
A 3 .
s fwmeaes 4 Aftribute data connected
| : %‘%ﬁiﬁ%&fyow e to coordinates help define |
| own. HopkKins . . |
\ \ "4 objects in the GIS \
| (5,1.5) * R ‘
~ * L] -l" \
00 x Tl o




********************************* Spatial referencing

= Referencing systems are used to
locate a feature on the Earth’s
surface or a map

= Characteristics of a referencing
system
* Show points, lines, areas
* Measure length, size, shape

= Methods of spatial referencing
* (Geographic coordinates
* Rectangular coordinates
* Non-coordinate systems

2 - Dimensional 3 - Dimensional

AZ

<
>

10 20 30 40

© >
——————————————————————————— origin 010 20 30 40 5 - — — — — — [ — — —




= Referencing systems are used to
locate a feature on the Earth’s
surface or a map

= Characteristics of a referencing
system

* Show points, lines, areas

* Measure length, size, shape

\
|
|
= Methods of spatial referencing

* Rectangular coordinates

* Non-coordinate systems

g zones of the -~
= - - - — - — —Hew — - — — — — — — A= - — — — — — — —|—'— WP\ — — GnitedStates —wbzm|—
2
I




® Uses 2 angles of rofation and a radius
to specify locations.

e Latitude and longitude are the only
true geographic coordinates.

Spatial referencing — geographic coordinates

horth.
pole

<

" origin
0 ~O
00




********** Spatial referencing — geographic coordinates

= Lines of longitude
(meridians) converge at
the poles.

e+ Zerois at the
Greenwich meridian
(aka Prime Meridian).

North Pole
(lines of longitude converge)

|
= Lines of latitude are

perpendicular to lines of
longitude and are parallel
to each other

80
60

Equator = Lines ok
20 40 latitude




********** Spatial referencing — geographic coordinates

e Can be expressed as decimal
degrees (DD), but ...

\

\

|

|

\
DD from DMS e Coordinates are most often recorded

DS D+ M/60+ 5/3600 in degrees-minutes-seconds (DMS)
DMS 32° 45' 28" notation:
¢ Expressed in degrees, minutes (1/60th of

DD =32 +45/60 + 28/3600
- =32+0.75+0.0077778 .
= 32.7577778 minute).
\

DMS from DD

D'= integer part

M integer of decimal part x 60

= 2nd decimal x 60

a degree) and seconds (1/60th of a

D=24
M integer of 0.93547 x 60
= infeger of 56.1282
=56
= 2nd decimal x 60
'=0.1282 * 60 =7.692
so DMS is

\
|
\
|
\
|
\
|
|
|
\
DD = 24.93547 |
|
\
\
|
\
\
|
\
24956 7.692" -
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= Record the non-spatial characteristics of
a spatial entity (point, line, area)
\

1) Nominal Attributes:
 _Descriptive information about an object
* Establish identity

* No implied order, size or quantitative
information

* Can’t add or subtract to get useful
information

Examples:

\

|

\

|

|

|

\

\

* Place names (Riverside, Los Angeles,
| San Diego)

| * \egetation types (Grass, Forest, Tundra)
* Telephone numbers
|

\

|

|

|

|

|

|

|

|

ESacranento

San Franciscos,

t [ﬁhn Jnze

nl'r c5n0

. .. los Angeles

-------

. Kiversice . A |
fffffffffffffffffffffffffffffffffffffffff Y e liegd ||
|
T




\
|
|
= Record the non-spatial characteristics of
|
|

2) Ordinal Attributes:

a spatial entity (point, line, area)

* _Imply a rank order or scale, but not relative
size

* Descriptive: small, medium, large

* Numeric: scale 1-10

* Similar to nominal, cannot use arithmetic to
get meaningful information about the
difference between two objects.

Examples:

* Dividing possible housing locations. by
classes where Class 1 implies a better
building site than Class 2 or Class 3, etc.

* Amount of rainfall, e.g. high, moderate, low
» Ski run difficulty, e.g. black diamond, blue,

green

~ The "Hot" Scale =~




= Record the non-spatial
characteristics of a spatial entity
(point, line, area)

i
=

3) Interval/Ratio Attributes:

* Numeric items that reflect both
order and absolute difference in
magnitude.

\

|

\

|

\

|

|

\

|

|

|

\

|

\

|

|

| e (Often real numbers on a linear
| scale
\
|
|
|
|
|
|
|
\
|
|
\
|
|
|
|
|

—
T

Time (seconds)

=
]

* |.e. area, length, width, weight,
etc.

Example:

* Housing parcel area, e.g. Areal =
5000 sq ft, Area2 = 10000 sq ft

* Length of railway track, e.g.
Track1= 50 mi, Track2=100mi




********************* ‘Non-Spatial Data: Attribute Data

Point Line Area
city
road desert
; church
= stream ”
= ; school RRANEE
5 d
X A campgroun - i
BM_ benchmark utility
ﬁ small city Highways Soil Permeability
dual

‘L/? medium city | ======= primary

e Secondary Bl
o Low

ﬁ large city | — light B Medium
........ trail B High
2010 Population ( Wheat Yield
e 10,000 fy{
@ 25,000 /ﬂ'

& 200N contours
@ 75.000 [0 - 99 bushels/ac

100 - 199
@ 100.000 fow (scc) | oo

‘Measurement Level |
Ordinal

Interval/Ratio




= Census is systematic
collection of information
about all members of a
population

= U.S. collects data every
10 years

Sources of Spatial Data

Population Density of the

|
\
\
Examples of U.S. Census Bureau Geographic Information |
|
United States by County: 2010 |

|

" Average number

of people |
per square milf

of land area
300.0 or mot'e
200.0 to 2999
100.0 to 199“9
| 500t 99“9
10.0 10 49.9
U.S. density: 87.4]
\

<100

Median age |

40.0 or m(ml:
| 37.5t039.5

B 35010374

<35.0

U.S. median: 37.2‘




***************************** Sources of Spatial Data

= Images taken above the
Earth’s surface typically
.~ by plane, info about land |
use, vegetation type, and
land change, etc.
|
|
\

Height above
ground

’f" 1500m

[b) Vertical colour aerial photographs showin‘g

| 1000m archaeological remains

/ J \ |
; ,
/ ! ,l v v
’r’ ; L il \
b ) '
Z Ho‘W
1:20,000

\
‘ Increased scale
|

— — — — distertiontowards — — :
edges of photographs ! (c) Vertical black and white aerial photograph




Spatial and
temporal resolution
trade-offs must be
made when
collecting data

For example:

Land-use
mapping require
high spatial
resolution (1-5 m)
imagery (1-10
yrs)

Weather
applications can
use lower
resolution (5 km)
but be collected
more frequently

(subhour to hour).

|
\
\
|
|
|
|
Spatial and Temporal Resolution for Selected Applications |
|
\
|
|
|
|
|
\

100 4
0 Topgraphy Forestry
: Land use
Land cover
| - Utility,
0 Transportation
§ Infrastructure
5 0.1+ |
B Precision Crop Type, |
2 Agriculture Yield ‘
~
= 001 -----
= |
Qo
= |
E Emergency |
0.001 Response Weather |
------ - R ————  |1-cd1ction ]
> — o
£ g 2 5 |
0.0001 — g ,, o § g g |
< U I
: /é s g = 2 o |
.z i‘—' m
5 = $e22 g B ZE 2 £ 2 |
5 2 Z8cz &£ 35 5H O = o)
< O M AxE B e A< = = &) {
0.1 m I'm 10 m 100 m [ km 10 km 100 kin
Nominal Spatial Resolution |
—@ 2013-Pearson Edueation . — — — — — — — — — — — — — — — — — — — — — — — [ -
|




One way to collect data in the
field to import into GIS

\

:

= Hand-held devices that use
signals from GPS satellites to
|

\

5

\

m

\

|

\

\

\

\

work out the exact location of
the user on the Earth’s surface

Maintained by the U.S. Govt

Accuracy varies from 100 m to
mm’s!




= First GPS satellite launched in
1978

= Full constellation achieved in
1994

= 24+ satellites in constellation
- = 6 planes with 55° inclination

» Each plane has 4-5 satellites

* Broadcasting position and
time info on 2 frequencies

* 1 revolution in approximately
12 hrs




***************************** Sources of Spatial Data

Department of Defense
= Dual Use System Since 1985 ‘
(civilian & military)

= Civilian community was quick
to take advantage of the
system

= Over $19 billion invested by




\
_ Tyl va
il AR/ VIO s ot A Sources of Spatial Data
| | () |
| | |
How it works:
| | |
= Know time (distance)
to one satellite |
| .
\
= With distances to 2
other satellites, we can
pinpoint location using
trigonometry

| a. Location A can be anywhere on the circumference b. Using two GPS satellites narrows down the location
of the sphere if only one GPS satellite is used. of A to anywhere the two spheres intersect from A 1o B.

= Fourth satellite is used
to check timing issues

the position of A to just two distinct points. x.¥, and z (elevation) measurements for location A.




Clock Error

|
\
\
I |
\ |
- — Differences between |
satellite clock and
‘ receiver clock ‘
* |lonosphere Delays
- — Delay of GPS

signals as they pass
| through the layer of
| charged ions and

|

|

\

°

free electrons known
as the ionosphere.

Multipath Error

— Caused by local
| reflections of the
‘ GPS signal that mix
with the desired
| signal

|

|

|

|

|
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~ | Mondayam() | Mondayam(2 | Monday [ = Fridayam | Friday
| Lecture A Lecture B Office LAB Exrta lab
WEEK 09:10-10:30 10:40-12:00 Hours: 09:10-12:00 hours:
| Sproul 2225 Sproul 2225 1-3 pm Sproul 2225 12-2 pm
| Course introduction fake 'fieldwork' fun
| (#1 ) Course introduction and Paper-based and web-based
2nd / [logistics. Laptop software GIS-like problems.
| installation.
6th
April
| Lecture 1, Discussion |Lecture 2 Lab 1
| (#2) Chapter 1: What is GIS? Chapter 2: Spatial data Digitizing
'9th /
‘13th o
AT " .
April - %
\ Problem Set0due y  |Problem Set1(Ch.1) ,
| Worked problems Vo Lecture 3 - ," Lab 2
| (#3) Chapter 3: Spatial data GPS, Georeferencing, and
\1 6th / modelling Geocoding
|
A;}nl -
| : Problem Set 1 due 1 Problem Set 2 (Ch. 2+3) Lab 1 due
‘ *Jd ﬂorked proble‘ms' Lecture 4 Lab 3
| (#4) Chapter 4: Database Interpolating weather
Q3rd / management
27th
‘April
‘ Problem Set 2 due Lab 2 due
; Worked problems Lecture 5 Lab 4
(#5) Chapter 5: Data input and Vector analysis using
éOth / editing earthquake data
|
‘ 4th
May
e | | ~  |Oral presentations set =~ |Problem Set3(Ch.4+5) | ~— — — |Lab3due —— — — -




d 7‘ 1 e *Nron‘dayam () *Nﬁnday*arﬁ (2)1 S anday > _a FrmaYam I Fﬁcﬁy*
| Lecture A Lecture B Office LAB Exrta lab
WEEK 09:10-10:30 10:40-12:00 Hours: 09:10-12:00 hours:
| Sproul 2225 Sproul 2225 1-3 pm Sproul 2225 12-2 pm
| Course introduction fake 'fieldwork' fun
| (#1 ) Course introduction and Paper-based and web-based
2nd / [logistics. Laptop software GIS-like problems.
| 6th installation.

April
| Lecture 1, Discussion |Lecture 2 Lab 1
| (#2) Chapter 1: What is GIS? Chapter 2: Spatial data Digitizing
'9th /
13th Jommmm——
April = S
\ Problem Set0due y  |Problem Set1(Ch.1) ,
\ 8
Worked problems ~lecture 3 P Lab 2
LNy i
| (#3) Chapter 3: Spatial data GPS, Georeferencing, and
16th / modelling Geocoding
|
‘20th‘__..--._.
A;}nl -
| : Problem Set 1 due 1 Problem Set 2 (Ch. 2+3) Lab 1 due
| “ JWorked proble‘ms’ Lecture 4 Lab 3
| (#4) Chapter 4: Database Interpolating weather
Q3rd / management
27th
| April
‘ Problem Set 2 due Lab 2 due
; Worked problems Lecture 5 Lab 4
(#5) Chapter 5: Data input and ector analysis using
éOth / editing earthquake data
|
‘ 4th
May

| Oral presentations set

— [Problem Set 3 (Ch. 4+5)
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