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What is GIS? |

®"Geographic Information Systems (GIS) a
collection of computer hardware, software,
data, personnel and methods that enable
you to better understand and evaluate your
data by using cartographic tools to display
the information stored in your database.

=Spatial analysis of data which shares a common
location reveals hidden patterns and relationships
that aren’t readily apparent in spreadsheets or
statistical packages.




GIS Data Structure |

STACKED MAP LAYERS: Each layer represents
unique phenomena, and the layers can be
superimposed.
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Data can come from a variety
of different sources....
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Questions Answered with GIS...

Where Stanford qur:ul’tyr Members Lwe All Faculty, Snuth Bay
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* Of the 1595 total data points available, 117 points were not included in this study due to incomplete address data and jor
address location outside of Bay Area. This map was prepared using Arcview GIS at the Branner Earth Sciences Library,
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Blue Whale
Habitat
Associations In
the Northwest
Pacific

http:/ /nmml.afsc.noaa.gov/CetaceanAsses
sment/bluewhale/bluhabitat.htm
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Geographic Variation for Heart Disease Death Rate

Smoothed County Heart Disease Death Rates White Women
1991-1995 Ages 35 Years and Older
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Austronesian Languages in Taiwan

Taiwan Austronesian Allas Cullures Generally
Amis
Atayal
Babuza
Bunun
Hoanya
Kavalan
Ketangalan
Kulon
Paiwan
Papora
Pazeh
Puyuma
Qaugaut
Rukad
Saisiyat
Siraya
Taokas
Thas

Tsou

Yami (Tac)
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YdRi (Tao)

Figure.d Tamwan Austronesian Atlas Cultures Generally




Registered Hispanic Voters

Legend
Hispanic Registration

regHispanic / tgr25000sf1grp.HISPANIC
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I 25.61% - 35.38%

B 35.39% - 50%

3.5001.750 0 3.500 7.000 10,500 14,000
Feot

note: numbers on map
represent total number
of hispanic voters

per census block




Suitable Winery Sites

Legend
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Tornado Relief Sites

Oklahoma May, 1999 Tornadoes

Legend

ReliefPriorityZones
ReliefPrio

[ ] 5 Lowest Priority
B

| K

B :

I 1 Highest Priority

Map 1: Potential Relief Zones in the counties affected by the 1999

Tornadoes. Relief Priority also noted by county and severity of tornado.
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Map 2. Detail of potential relief sites for
counties affected by 1999 tornadoes.

/

Oklahoma Colinty

Map 3: Relief priority zones and potential relief
sites for census tracts affected by 1999 tornadoes.




Create Buffers around

features




Combining 2D and 3D information













Incorporating Historical maps
with modern spatial data

Wheeler’s 1883 map of Yosen
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Types of Data- VECTOR

Shapefiles .

--points W
--lines |
--polygons




Types of Data- RASTER.

Images

-USGS DRGs

-USGS DOQQ
-Satellite Imagery

Grid Data

-DEM (Digital Elevation




Yector-based line Raster-based line
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PROJECTIONS AND DATUMS

Three Map Projections Centered at 39 N and 96 W

Mercator

Lambert Conformal Conic
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@ENTER LATITUDE:
DD MM SS.S8SSS

37 15 38.9628¢

DIRECTION OF LATITUDE -~ N OR S
IYPE N OR § NOW

n

UENTER LONGITUDE:
NOTE IF THE DEGREES ARE LESS THAN 168
YOU MUST ENTER A ZERO FIRST
94 DEGREES WILL BE 894

DDD MM SS.SSSSS
1697 B1 12.577649

DIRECTION OF LONGITUDE - E OR W
IYPE E OR W NOW

UTMS FOR THE GRS8B-UGS84 ELLIP <(NAD83 DATUMD
NORTH<CY) EAST (XD ZONE CONUVERGENCE SCALE

4125472 .865 328854.585 13 -1 13 24.89 B.99999535
UANY MORE COHPUTATIONS <{Y/N>?

')




DATUM—AnN approximation of the earth's actual surface

Topographic Surface

Geoid Surface

Earth Surfaces

FPeter H. Dana 9/1/94
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Mapped, edited, and published by the Geological Survey

Control by USGS and NOSNOAA

Topography from aerial photographs by multiplex methods
Aerial photographs taken 1953. Fiekd check 1955
#» Map datum
Polyconic projection. 1927 North American datum
10,000-foot grid based on California coordinate system, zone 2
1000-meter Universal Transverse Mercator grid ticks.
zone 10, shown in blue
To place on the predicted North American Datum 1983
Datum __ move the projection lines 15 meters north and
offsel ™ 89 meters east as shown by the dashed corner ticks



Projections—turning a 3D surface into a
“deployable” 2D representation.

Map projection characteristics

Different map projections retain or distort the following quantities. It is not possible for any one
projection to retain more than one of them over a large area of the earth.

« area: equal-area means that a spatial unit on one part of the map covers exactly an equal
area of the actual Earth as a spatial unit of the same size in any other part of the map

» shape: conformal projections preserve the relative local angles about every point on the map,
so that meridians intersect parallels at 90 degrees; no map can be both equal-area and
conformal

» scale: no map projection shows scale correctly throughout the entire map; equidistant
projections show true scale between one or two points and every other point on the map. or
along every meridian

e direction: azimuthal projections show correctly the directions from all points on the map to
the centre
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Common projections
Some of the common projections in use are:

¢ Universal Transverse Mercator (UTM): conformal, best for north south extents; scale is true
along the two meridians halfway between the Central Meridian and the edge of the zone (too
small between these lines and too large outside of these lines). standard projection for
basemapping and thematic mapping in BC; BCE regions extend across more than one UTM
zone preventing the construction of a seamless GIS database

e Polyconic: preserves area, shape, distance and azimuth for small area s; best for north-south
extents; scale increases away from the central meridian; used for the 1:2 Million map of BC
(CM of 129:00:00 W used for source paper map so that province would sit straight up and
down on sheet); generally considered that the scale distortion is acceptable only up to 9
degrees away from the Central Meridian; BC spans 115:00:00 W to 140:00:00 W which is 12
1/2 degrees on either side of the Central Meridian; former projection for US topographic maps
of 1 degree extent, but not recommended for larger areas because of distortion

¢ Lambert Conformal Conic: conformal. best for east-west extents away from the equator;
used in National Atlas of Canada and for Agriculture Canada 1:1 Million soil maps; US state
basemaps; scale is too small between standard parallels and too large beyond them

¢ Albers Equal-Area Conic: equal-area, best for east-west extents away from the equator;
scale is too small between standard parallels and too large beyond them; one of most
commonly used projections for maps of conterminous USA
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Cylindrical Projection Conical Projection Surface



North America
Albers Equal-Area Conic
Origin: 23N, 96W
Standard Parallels: 20N, 60N
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UTM Zone Numbers
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The Universal Transverse Mercator Grid

126 120 114 108 102 96 S0 84 78 72 66

T3

Figure 1. The Universal Transverse Mercator grid that
covers the conterminous 48 United States comprises 10
zones—from Zone 10 on the west coast through Zone 19
in New England.
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Geographic Names Information System (GNIS) s

Geographic Names Information System Feature Query Results

Click any column name 1o sor the list ascending & or descending ¥, Chck The feature name for details.
MNote: If dala S rélurned and the columen heddings dreplay bul no d5ta appears, click on any column headng.

Chck hirs 10 vieny £ prind Gl (L6 brined br prind fyngfion )

Fagosa Sprngs 184338 | Populated Flace | Archuleta| CO | 3IT1610N | 1070035 | 7113 | Pagosa Springs 13-0CT-1978
Pagosd Spnngs Job Cops 184347 | Locale Archuteta | CO | ITIB14N | 10TOS58W | 7841 | Pagosa Springs 130CT-1978
Pagosa Sorings District Ranger Ofice | 197193 | Locale Archudets | CO | IT1610N | 107001 4w | T100 | Pagosa Springs 01-DEC-1981
| KPAG-AM (Pagosa Sorinas) 204047 | Tower Archuieta | CO | 371524 | 1070106 | 7129 | Pagosa Springs 01-SEP-1994
KRQES-FM (P30053 Spnngs) 204172 | Tower Archutela | CO | 3T1132N | 10T0SS5TW | 8619 | Oakbnueh Hill 01-SEP-1904
m 1734694 | Spring Archuleta | CO | IT1547H | 1070042V | TOST | Pagosa Springs 16-MAY-1093
Fagosa Sorings Diision 1835541 | Cansus Archwleta ]| CO | IT1040N | 106%9326WY |} 8350 | Sentcebermy Mouniain J6-SEP- 2001




Transverse Mercator

redraw the map
o Vi jecti l tati

Detine projection parameters

Central Meridian: [-100

Define map extent (decimal degrees)
|40 North

120 West |80 East
P30 South

Plot a Location (decimal degrees)

Latitude: [37.2536
Longiuse 1076203
Place Name: [Pagosa Springs

Cata Couresy of ESRI - For Edecatonal Purpases O




) Lambert Conformal Conic

Choose a map projection

| Lamben Conformal Conic x|

Define projection parameters
Standard Parallel 1: [37.233
Standard Parallel 2. [38.4333
Centeal Meridian: [-105.5

S Latitude of Origin: |35.657

Define map extent (decimal degrees)

|46 North
1 |89 West [121 East
|29 South

8 Plot a Location (decimal degrees)
Latitude: |37 253%

Langitude: 1070202
Place Name: [Pagosa Springs




