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K atheyn Qoberts

INTRODUCTION TO TOPOGRAPHIC MAPS

c:woul\geomorph\¥2000\ntrolab.wpd
All of the following questions refer to the Monmouth, OR Quadrangle.

1) What is the fractional scale, contour interval, and magnetic declination of this map?
a) Scale: [+ 94,000 b) Contour Interval: ¢ .. c) Declination: |qet

2) What quadrangle maps are located immediately adjacent to the Monmouth Quad.?
a) NorthRickceal  b) South: Lewisburs c) East: Sidney d) West: Aiclie Nocth

3) What is the quadrangle size series of this map (in long. and lat.)?
_ +5mn
4) What is the date of publication of this map?
A0 (photo revised 193w
5) What does the tick with 4956000m N. mean? (lower right of map)

UM demaceation

6) What is the name of the major fluvial system flowing through this area. Of What larger drainage

basin(s) does this river form a part of?

Wil ametHe Q\v‘e,r Columiol o Rivee /,\5(3&51\’\
7) What is the approximate elevatlon of the Natural Sciences Building based on the map
representation? 50+

8) Given the fractional scale determine the following

lin= 28,000, CAMENESS 53%0F+ = male
5 inches on the map=_ /0,000 Feet on ground = BX Miles on ground.
10 inches on the map=__ (,043.¢( Meters on ground = (z 094 Kilometers on ground.
3,2_%4\4-‘ for (000 ry- | v

Ol fyaf12

9) A. What is the road distance in miles along Rt. 99 between Helmick State Park and Monmouth

city imits?- 2 x 2u,000 = 312000 (£t - 1462 mites

B. What is the distance in kilometers?

N ey A G T R

10) A. Determine the average stream gradients (in Ft/Mi) for the following drainages:

A. Willamette River: Gradient\7#-193= 246 | gngth; 105- a3mi

12 QLHp*/gg,m' ;

B. Luckiamute River: Gradient¥2153 : 55,0+ Lengthii3-Smi = ¥m 4884 @l

11)  A. What is the highest point of elevation represented on this map? ﬁ@ﬁ(
B. What is the lowest point of elevation represented on this map? 150 {+
C. What is the maximum relief. 8804+ — 1204+ = %30},

12) A Whatis the Iongltude and latitude location of the road intersection at Buena Vista

(ﬁi 116! Hue i h 10" 122065 43"
7). B. What is the Iongltude and latitude location of Davidson Hill?
1313 L Ly 122° 1} 55 1l

C. What is the straight line distance in msles between these two points?

Bin x 214, 060 - I’k)OOOm(,..L—— e \ 1,84 mies)
> o



L}

D. What is the azimuth bearing FRgM Davidson Hill TOWARDS Buena Vista?
0vo°
E. What is the quadrant bearing FROM Buena Vista TOWARDS Davidson Hill? .
NN
13) A What is the nature of the topographic slope in the vicinity of the town of Monmouth?
ﬂ%\\f SlopPing
C. Whatis th%a locaé(:r}ehef between WOU and the Willamette adjacent to Independence?
\0 - SEns
D. Is the outline of the topography east of Independence relatively arcuate or irregular in outline?
\CCepp | O
E. What processes might have formed the pattern in D above?
poesibhy lomdoides 0 unshabic Wl 8lomes

14) Examine the cultural activity immediately north of Monmouth and Independence.

A. Write a brief assessment of the potential for environmental degradation to the surface and
groundwater of this area. List three types of water quality degradation (i.e. contamination) problems

that may exist in this area. | Vi ‘
yO\‘\e eoprce of €NV o0 Al g M Thode (s kel (e Seoea

DY ATSVAR SR EN (uﬂo{ir in the area, 0% ageiculTuTE 5 Fhe Sardsen et I el
L

‘.;w)ﬁ L ﬁ\'-( ) t"'

. PR e (x,* e SRRt ’ ‘.\1[» w2 ey Fhab m‘/u‘/é OCLT | s .S;\\’OM V’(mY\
YUY\Q@,—A Crom e Hhe ucvoen Sed HO"'*; oF Hag i W { e Ao "3’1% /IW;E”{'
ACEGE \

L Hn Souece o serer ) Worer contamimadion Yhose i Oy 15 Leom

FY\QU%“{WC\\ f\\)YY}C{’ Q\\Qn s %{D?Ogr Nyt ;\du@.p(\‘(\\ QQ{-—,\/\%—\ 1y }«\ﬁ@ oTCon % .
b L (Do it

18. Determine the elevations of the following locations:
A. Wigrich 20 v
B. Oak Hill (SC) 43} £+
C. Dicker Reservoir (NE) 450+
D. Davidson Bridge (SC) 50§+

19. Draw a topographic profile along a line connecting Oak Hill (SC) to Vitae Springs. Use a horizontal
scale of 1 in = 4000 Ft, and a vertical scale of 1 in = 333.33 ft (see attached profile paper).

A. Determine the minimum slope grade represented on the profile in percent.
17, wilhamede River o Buthngran Nockheon

B. Determine the maximum slope grade represented on the profile in percent.
Otc70 Buchnoten Nor¥hern ta Vitar Senags

C. Where are the areas most likely associated with flooding?

YWl orne ke fLver £ C\d\j{}(‘(’ At
D. The vertical exaggeration of a profile is calculated by: VE = H scale / V scale;
Calculate the vertical exaggeration represented on the attached profile.



http:wtlho.Me

Topographic Profile from Oak Hill to Vitae Springs, Monmouth, OR Quad.

— Oak Hill Vitae Springs
o 600 ‘

E 3 < /N~
< 500 ‘\\ @ K < i /j S
£ 400 < ——— ; s ]

9 300 — g i = b3 f fﬂ o

._g \\ . i P E 3 //

— 100

L - -t 1+ttt 1 1 1 1 /I

Horizontal Distance in Feet (each tic = 2000 ft)

Horizontal Scale: 1 in = 4000 ft
Vertical Scale: 1 in = 333.33 ft

VE. =HN = e 0333 ffo ve. .

Ya33 33 T

c:wou geomomph:monblank grf



1C: In-class lat-long conversion / PDF creation / Email attachment exercise
1 page



ES341 In-Class Exercise — Conversion of Longitude and Latitude Name HaHA m{ A :Robcdws

Convert the Following Locations in Lat-Lon to Decimal Degrees (show all your math work)
{given conversions: 1 deg = 60 min; 1 min = 60 sec; 1 deg = 3600 sec)

Lat Dec. Deg Long Dec. Deg.

Seattle 4793640’ N HEU(I] 122°20° 57" W 193.344
Honolulu 21°18'22"N  J1.3pp 157°50'10" W |92, % 3w
New York 40°30°43" N 40519 73°58'32" W 313.97%(@

Seale < 30— - oy ot .
—%‘ CO\HC LOOJ ‘; ‘\'\\L"—D 7‘34_000“5 -

Convert the following locations in Decimal Degrees to degrees-minutes-seconds

Lat Long Approximate Location?
25.7532°N 22" HS'1L"  gp.2376°wW 8D 14 16" Floc oz
53.2356°N S3° )4’ " 9.0034°w 4°D7 13" Enalun A
60.487°N  (0°29112°  53357°g  9°plg” Novw as

]

3920 w (oD 45142 s
L1a2 ¥ o = 1ioar

i

oo 3
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M(\H]H'H : nevT
fl]\-JJ\‘f,'

ES492/592 GIS Applications
In-Class Exercise: Introduction to Contouring and Digital Elevation Models

. Examine the altached map figures. Fig. 8.10 shows a visual 3-1) model of the Lzarth’s surface and the depiction
ol corresponding topographic contour lines that connect points of equal clevation.

Task 1. Using the spot elcvation data depicted in Fig. 8.11 A and B. contour each map using a contour interval
of 10 feet. Map A will include lines 480, 490. 500, 510, 520. Map B will include lines 90. 100, 110. [20. 130
[40.

- ‘
Task 2. Using the bar scalc and a ruler. calculatc the fxaulopa‘ sLaIL_ of the maps in Fig. 8.11. m .

B U'F‘Cn = I!l_'v)) l()lﬂ .kﬁi}.‘-_—) J_/.)L ‘e .._;“\‘;Ir‘.- \_Lv LI \ = |Cuaz HO8, FCrA & -L
Task 3. Create a rasterized digital elevation model for your Contour map % J.\llﬂg (X position in meters) and
Northing (Y position in meters) coordinates for the corners of Map A are as follows:

NW corner coordinates = 1.463,243 m, 538,275 m
SE corner coordinates= 1.463.293 m, 538,243 m

3A. Calculale the total East-West distance covered by map A in melers = 50 m

3B. Calculate the total North-South distance covered by map A in meters = 32 m

3C. Our goal is to create a raster grid to overlay map A with a cell resolution of 2 meters. Given the
map boundaries and dimensions listed above, determine the number of grid rows and columns that will
be required to divide the map into 2 m grid cells.

. N~S No.Rows=_|[(p

E-\W No. Columns = AD

3D. Measure the map dimensions in inches: E-W Distance = 3.22 inches N-§ dl§l = 3.0% _inches
\J N~

5E. Caleulate the map-scale dimensions of cach 2-m grid cell in inches -.1) X .13 (in)

3 F. Starting at the *vorth edge. and Last edge of map A. draw a scrics of rows and columns 1o scale. that
depict a 2-m grid overlay on the map.

3G. Now for each cell on the map. interpolate an elevation and classify the grid cell according to the
following scale (use color pencils to carefully color each cell. STAY IN THI LINLES):

480-490 tt elev. = Blue

490-500 ft elev. = Green

500-310 flelev. = Yellow
10-320 ftelev. = Red -

Fask 4: You did it! You have now overlain a rasterized 2-m Digital Elevation Model on top of a vectorized
contour map. Provide a brief discussion of the ditferences between vector and raster data models.

The vector ”Vf{») pProviges n’ﬁ”lf' fectures of +theé landscape ( hke eleve HON

i 5 - - »
TMoVa i CoNTOUNY &= % ~A ete 1 Al o ooliee n cmerilr geAayTASN IS
. IOV En. BTG lnew), The rastec dati model applies a specikic 9 AP
NN 7 S A o A & N~ Al | 3
L’&U*'n-ﬂ \ 9 allows [‘04 Yurthey [ear o

S0 AAle o £ P 5 2 e el | o™
scape clos Q\k“" () ,v,,lv'\’,‘ I3 ; , 14

¢ N b Cooral na
L=

UTM v 4hi5 EXamPie).
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FIGURE 8.10 Contour lines repeal on cpposite sides of a gepression (I6ft illustration), except
when the cepressian occurs an a siope (nght lustration).
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Aw w7 g at FIGURE 8.11 Topographic map construction (elevations
e are in feet) Notice in map A that a 500 foot contour line
o - s 2R T has been drawn through all the points that have an eleva-
—r BN % T tion af 500 fect above mean sea level. Can you finish con-
s MRy S5 e 51 touring bath maps using a contour interval of 10 teet?
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GIS INTRODUCTION TO RASTER GRIDS AND VECTOR MAP ELEMENTS
cowounssi:vecrasex. wpd

Purpose: To explore the raster grid and vector map element concepts in GIS.
PART A. RASTER GRID NETWORKS

Task A-1 Examine the attached topographic map (Figure 1). The contour lines are displayed with
UTM Northing and Easting coordinates. Answer the following preliminary questions.

.......

1-2. The UTM Coordinate system is in what unit of distance measurement?
METECS
1-3. Determine the UTM coordinates for the following point locations:

X (Easting) meters Y (Northing) meters
Point A 32O H 390 w
) 3
Point B Fa0h W 4 F0 i

1-4. Determine the following map boundaries relative to the UTM Easting / Northing coordinate system (fill in
the chart below).

Maximum X (Easting) coordinate of map {1, /¥i}

Minimum X (Easting) coordinate of map VOO0 va
Maximum Y (Northing) coordinate of map 1 oo v
Minimum Y (Northing) coordinate of map &1 ({3 i

Total X unit distance displayed on map R0 e
Total Y unit distance displayed on map D00 o

1-5. Observe the grid overlay on the topographic map. Where each of the grid lines intersect, this point is
referred to as a "node”. Determine the following:

How many total rows of grid lines do you observe on the map? %

How many total columns of grid lines do you observe on the map? e

Divide the total X unit distance (from 1-2) by the number of columns R
Divide the total Y unit distance (from 1-2) by the number of rows 0o
What is the X unit distance covered between each node? e,

What is the Y unit distance covered between each node? A

Are the nodes distributed on a perfectly square or rectangular grid network? ednr e




UTM Northings (met

wou! J‘Iridexlmf

Figure 1. Example Topographic Map with Grid Overlay
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1-6. Consider a hypothetical example (not related to the attached figure). Assume the following map coordinate
relationships:

Maximum X (Easting) coordinate of map 15,000 m
Minimum X (Easting) coordinate of map 13,000 m
Maximum Y (Northing) coordinate of map 8000 m
Minimum Y (Northing) coordinate of map 6500 m

Your goal is to create a "10 m" grid for this hypothetical map (i.e. 10 m between each grid node).
What is the total X distance covered on the map? 2000 e

What is the total Y distance covered on the map? {
How many grid line rows do you need to specify? e
How many grid line columns do you need to specify?

Task A-2. Raster data in geographic information systems is basically a grid network of data, with X,Y node
coordinates and a "Z" value (i.e. some attribute) attached to each node point. In the case of "digital elevation
models" (also known as DEM's), the "Z" attribute value is elevation relative to sea level. Your task here is to
create a digital elevation model (gridded elevation data) for the area selected on the Figure 1, as outlined with the
dark rectangle in the center. The selected nodes are highlighted with a heavy "dot".

- Assume that the first row and first column of the grid starts in the lower left hand corner (i.e. the southeast
corner of the marked grid). This point is marked as "grid origin" on the map. This is analogous to a Cartesian
coordinate system used in mathematical graphing. Fill in the following charts:

Easting Coordinates
Column 1
Column 2
Column 3
Column 4
Column §
Column 6
Column 7

Ha%0
HERC

B Sy

Northing Coordinates
Row |
Row 2
Row 3
Row 4
Row 5

3 fob

Gridded Elevation Data (fill in the elevations for each node on the grid, interpolate elevations as needed)
Columns

Row

3 wooh T o w1
4 - T - T
5 o A W 12 o 1z




Concluding Statement to Part A Raster Grids

You now have an understanding of how raster grid data is created and stored in Geographic Information '
Systems. The study area is divided into a mesh of grid cells, with each node attached to some attribute

information (i.e. "Z" values). Each cell is given a numeric identifier or value. Raster systems are good for
representing data over continuous space, examples include:

Digital pictures or images (each cell is assigned a color value, here a cell is called a "pixel")

Digital Elevation Models (each cell is assigned an elevation)

Rainfall Maps (each cell is assigned a rainfall value - inches of precipitation accumulated over time)
Vegetation maps (each cell is assigned a vegetative index number)

Last Question: Think up three examples of spatial map data, other than the examples listed above, that could
employ digital raster techniques.

|
} v bl

Idea | pooulationn density
LI I
Idea 2 Ommal D104 ‘v/ﬂ”a":.i-t"'\,/

Idea 3 [L [L N0 [0 dy

PART B. VECTOR MAP REPRESENTATION

Vector map elements represent map data as a collection of points, lines, and polygons. Below are geometric
definitions of each as related to digital map elements (see Figure 2 for Examples).

Points - individual points in map space represented by a very specific X, Y coordinate.

Straight Line Segments - straight lines that connect any two points (represented by two pairs of X,Y
coordinates).

Polylines - lines with multiple segments of differing orientation (multiple sets of X,Y coordinates)

Polygons - regular to irregularly shaped polyline sets that completely close on themselves (i.e. the end
point of the polyline exactly matches the origination point of the polyline).

**4 Side Note: In the case of the vector approach to map elements, two software files are required: (1) a vector
graphics file with the geometric coordinates and map element types. Here the map element is assigned an
internal code, and (2) a database information file that links attributes to the internal code of the map elements.
This is different than the raster grid data structure above, in which all data can easily be stored in one data file.
Hence, vector map layers usually require multiple data files to manage the same information that one raster data
file represents.**

Examine Figure 2A for a comparison of polygon map elements represented in a vector vs. raster data structure.



c:nssi:mapelmnt.srf

Figure 2. Vector Map Elements

o Point (unique X,Y coordinate in map space)

.\. Straight Line (two point coordinates)

Polyline (multiple point coordinates)

Map Polygon (start and end points exactly
match in coordinate space, denoted by "X")




16000
Vector Map Units
15000
Map Unit 2

14000
S 13000
(]
£
e Raster-Map-Units
=
5 2| 2 2 2 2 2 2
Z 12000 —
z
[
-]

\:\‘\

2 2 A
11000
2 1 1
2

10060

2
2 2 | 2 ‘f,,/x\\fi 2 | 2 2
iy
1
1
1
|1
2
2

9000 |
1000 2000 3000 4000 5000 6000 7000 8000 9000 100060

UTM Eastings (meters)
WOl I'&cex l.srf 6 .




Task B-1. Refer to Figure 3. This is a map grid in UTM-meters, with several digital map features listed A
through E. ldentify which type of map element is represented by each feature in the table below (point, line,

‘ polyline, or polygon).

Feature Map Element Type
A o Raal

B

C

D

E

Task B-2. Build a vector data file for each map feature (A through E) in the table below.

Feature Node Coordinates
X coordinate Y coordinate

A

B

e

C

node 1 Bagmsy
node 2 3000 |

@
node 1
node 2
node 3
node 4
node 5
node 6
node 7
node §
node 9
node 10
node 11

S alE

i *

Gl 3L AT

E

node |
node 2
node 3
node 4
node 5




Figure 3. Example Vector Map Exercise
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Questions:
‘ Which data type do you think requires more computer storage memory and processing time, vector or
raster? Why? o
s .“ ) f:;é?',l"« '@.; P, s ;%:‘A: ey m,‘“ ; ;-‘3‘ ;:‘ s V} ; ‘:‘:5? ' )
ik i f ‘f}”‘{i iif.i";f;; L aAe T .1,?, ;1 et iRt 8 ST gy e
f::,m - [ 0 '-:'..'I.:”_A-:m“ T
Which spatial data type is also used in digital image files that are found on the internet (like *.tif, or
.
JPE): Ooirite, Toremled it o
i LR, PR RO b

Compare feature D to feature E in terms of data structure. What is the primary difference between the

two feature types? o '
ol et s ORIy B g SR leri LA e M.:E P EALAT gk f Y f i
’ bid

i

) - 5 ) 3
Y i £ o i) 3 = POF N T o
DL Ll T BEE ol bl B b e Lomabindy,

Using a red colored pencil (or any other color of your choosing), convert vector map elements A through
E to "Raster map elements”. Using the grid network shown on Figure 3, color in the raster version of
each of the elements (hint: refer to Figure 2A for some ideas).

Task B-3. Refer to the Monmouth Quadrangle paper maps available in the class room. Identify the following
map elements by the vector method that would best represent them in digital map space (point, line, polyline,

polygon):

. Map Element Vector Method
Highways / Roads D e
City Limits Lo,
Contours Fylig b
Small Creeks il
Major Rivers
School Buildings
WOU Property Boundary
Benchmarks
County Outlines
County Boundaries sl T
Sewage Ponds il e
Fire Hydrants Rk
Lamp Posts o e

Now visit the Monmouth Quad. Geologic Map available on the west wall in RM 218 of NSB. Try the same
game:
Map Element Vector Method

Faults
Map unit Qal

. Map unit Tss
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Kathryn Roberts
ES 341 - GIS

Mastering Skills Screen Shots — Chapter 1

File Edit View Go Geoprocessing Customize Windows Help
&l a BB X Q BEEBE P 5 &8¢ (@] g EEBRBg

C:\Users'Kathyn\Documents \WO LN Winter 2013\E5341-GIS\mgisdataCregon’oregondata mdb’citi »

Catalog Tree # X [[Corterts | Preview | Deserption]
Bﬁ'dg’(u""mm”‘ 1] OBJECTID* | Shape® FEATURE HAME ST_ABBREV | FIPS | PLACE_FIPS | +
=] :\Users.\Kathryn\DD:uments\WOU\W\ntalZUIJ\ES]41—GIS\mg\5data - 252 | Pomt Je3s than 10,000 Hnes R 025 | 34250
£ Austin 255 | Point less than 10,000 Nyssa OR 41045 | 53750
£ BlackHills 258 | Point less than 10,000 Gold Beach OR 41015 | 29900
3 MapDecuments 257 | Point less than 10,000 “Adrian OR 41025 | 00500
3 Metadata 258 | Point less than 10,000 Shady Cove OR 41028 | 68550
E EJ Oregon 259 | Point 10,000 - 48,958 Grants Pass OR 41033 | 30550
£ (3 oregondata.mdb 260 | Point no data Redwood OR 41033 | 61250
2 GrantCty 261 Point Iess than 10,000 Rogue River oR 41028 | 63450
£ £ Transportation 262 | Point less than 10,000 Butte Falls OR 41028 | 10050
(=) airports 263 | Point less than 10,000 Gold il OR 41028 | 29950
= highways 264 | Point less than 10,000 Eagle Point OR 41028 | 21550
= rail200k 265 | Point no data White Cty OR 41028 | 81450
B Water 266 | Point 10,000 - 48,988 Central Foint OR 41028 | 12400
) cities E 267 | Point Iess than 10,000 Chiloquin oR 41035 | 13050
[E) counties 268 | Point less than 10,000 Brookings OR 41015 | 08850
% gtopotkm 269 | Point no data Harbor OR 21015 | 32100
@ 18 gtoposhd 270 | Point less than 10,000 Jacksonvile OR 41028 | 37000
45 gtopos 271 | Paint less than 10,000 Cave Junction OR 41033 | 11850
3 hospitels 272 | Point 50,000 - 99,999 Wedford OR 41028 | 47000
&) landcover 272 | Paint less than 10,000 Phoenix oR 41029 | 57500
(=) majeities 274 | Point Iess than 10,000 Paisley oR 41037 | 56250
& parks 275 | Point less than 10,000 Talent OR 41028 | 72500
[ schools 276 | Point 10,000 - 28,999 Ashiand OR 21028 | 03050
i <lope 277 | Point 10,000 - 48,999 Klamath Falls OR #1028 | 38700
4 slopeciass 278 | Point no data Atamont OR 41035 | 01850
B statedt! 279 | Point Iess than 10,000 Jordan Valey OR 41045 | 37850
(&) tracts 280 | Point Iess than 10,000 Bonanza oR 41035 | 07300
(=) voleanoes il 281 | Point less than 10,000 Werril OR 41035 | 47700 |2
) 1720021127 av2 bil 282 | Point less than 10,000 Wain OR 21035 | 45400 |
& 201 27av2pr 283 | Point less than 10,000 Lakeview OR 41087 | 40700 o
ORprecipnormalsds W »
ORstations xls
] rocksamplesadsx 5 "o 1R i)
rocksampleskey.xsc o | Prevew [Table =
= .

Personal Geodatabase Feature Class selected

ArcCatalog — Folder Connections added, previewing files using ArcCatalog, pg. 25-28

' — ™
Field

POP2007 T Frequency Distribution

Statistics:

Count: 283

Minimum: 23

Mandmum: 551302

Sum: 57115

Mean: 974245583

Standard Deviation: 36912031007
Mullg: 0

167465 334907 502349
83744 251186 418628

ArcCatalog — Frequency diagram from Statistics option of table field data, pg. 29



Kathryn Roberts
ES 341 - GIS
Mastering Skills Screen Shots — Chapter 1

||
Fields | Indexes | Subtypes | Feature Bxtent | Relationships | Representations | ||

General I Editor Tracking | KXY Coordinate System | Domain, Resalution and Tolerance

- | Type here to search ~ @@ | [ &

) NAD 1983 Canada Atlas Lambert .
@ MNAD 1983 Contiguous USA Albers

@ MNAD 1983 CSRS Canada Atlas Lambert

@ MNAD 1983 Great Lakes and 5t. Lawrence Albers

@ MAD 1983 Great Lakes Basin Albers E|
@ MAD 1983 HARN Contiguous USA Albers

@ MNAD 1983 NSR52007 Contiguous USA Albers

@ MNorth America Albers Equal Area Conic

@ MNorth America Equidistant Conic

N i e e S e

Current coordinate system:

North_America_Equidistant_Conic -
WKID: 102010 Authority: ESRI

m

Projection: Equidistant_Conic
False_Easting: 0.0
False_Morthing: 0.0
Central_Meridian: -96.0
Standard_Parallel_1: 20.0
Standard_Parallel_2: 60.0
Latitude_Of_Origin: 40.0
Linear Unit: Meter (1.0) -
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B untitied - ArcMa
Fle Edit View Bookmarks

SR B x| 0 o b1

Insert Sclection Geoprocessing  Customize  Windows  Help

M= =]l

@2 M@ i« k@ MR R IE
Table Of Contents rx : ) v
5 £ Layers

[World Imagery)
-

ESRI_Stresthap_World_2( {4

[l e—— | A

I'uamag'@-l ‘”‘Eu\ewgiﬂ- |

-122.957 44912 Decimal Degrees

ArcMap — Finding my neighborhood using ArcGIS Online World_Imagery, pg. 34-39



Tutorial In-Text Questions



Kathryn Roberts
ES341 - GIS

Mastering ArcGIS Chapter 1 Tutorial Short Answers

Pg. 27:
1. How many coverages are there in the archive folder? 2. How many tables? 1. How many
rasters? 1. How many layers? 1. How many shape files? 7.

Pg. 28:
2. What is the name of the county in the northeast corner of Oregon? Wallowa.

Pg. 29:
3. How many records are there in the table? 283.
4. Which city has the smallest 2007 population? Granite.

Pg. 30:
5. List the projection: Equidistant_Conic and the linear unit: meter

Pg. 35:
6. What is the name of the field that is being displayed in the Map Tips? NAME.

Pg. 37:
7. What is the name of the coordinate system? NAD_1983_Oregon_Statewide Lambert.
What is the linear unit? Meter.
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Chapter 1 Review Questions (1, 2, 3, 6)
1. Explain the difference between the terms feature, feature class, and feature dataset.
a. Feature — vector objects (points, lines, or polygons) used in GIS maps
b. Feature Class — like features that are grouped into data sets
c. Feature Dataset — grouping of multiple feature classes that are related
2. Imagine you are looking at a geodatabase that contains 50 states, 500 cities, and 100
rivers. How many features classes are there? How many features? How many attribute
tables? How many total records in all the attribute tables?
a. There would be 3 feature classes (states, cities, and rivers).
b. There would be a total of 650 features.
c. There would be 3 attribute tables (one for each of the feature classes).
d. There would be a total of 650 records in all attribute tables (1 for each feature).
3. If each of the following data were stored as rasters, state which ones would be discrete
and which ones would be continuous: rainfall, soil type, voting districts, temperature,
slope, and vegetation type.
a. Discrete: soil type, voting districts, vegetation type
b. Continuous: rainfall, temperature, slope
6. You measure a football field (100 yards) on a detailed map and find that it is 0.5 inches
long. What is the scale of the map?
0.5 in = 100 yards
1 yard = 3 feet
100 yards = 300 feet
0.5 in = 300 feet
300 feet x 12(in/ft) = 3600 in
0.5 in = 3600 in.
1: 7200
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Chapter 1 Exercises (1-6, 10)

How many feature datasets are there in the oregondata geodatabase in the
mgisdata/Oregon folder? List their names. How many total feature classes does the
geodatabase have? How many rasters?

a. Three feature datasets (GrantCty, Transportation, and Water)

b. Nine feature classes

c. Five rasters
What is the coordinate system of the country shapefile in the mgis/World folder? Of
the parks feature class in the oregondata geodatabase?

a. GCS_WGS_1984

b. NAD_1983_Oregon_Statewide_Lambert
What type of information does the feature class cd111 in the usdata contain? On what
date was the information current? Is it current now?

a. Congressional districts in the US

b. Information was current for February 25, 2009

c. Itis not current now, Congressional districts were re-drawn after the 2010

census

Which is the largest lake in the United States? What is its area?

a. Lake Superior is the largest lake

b. 78739809369.912857 meters’
Which state has a county named Itawamba?

a. Mississippi
What is the minimum, maximum, and average 2007 population density of census
tracts in the city of Austin, TX?

a. Minimum =494

b. Maximum = 34404

c. Average = 6522.940594

Change the data frame coordinate system to view the layers in the Word Robinson
projection. Capture the map.
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2E: In Class Raster Grid Exercises, “Vector Data Model” Class Notes
Geometric Elements and Topology
Scaling Exercise
Root mean Square Error Exercise
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In Class Exercise - Geometric Elements and Topology

The Figure at the right is a polygon map theme with polygons A, B,
' C, and D. The polygons are constructed from arcs 1 through 7. The
arcs are composed of Nodes N 11 through N 14. The topology of
the map is built upon graphical analysis of the georeference
coordinates of the nodes and the arcs/polygons that they build.

The table below shows a typical topological framework for the
spatial relations. The abbreviations are as follows: ©

Afet i e 2 N13 '

Fnode The node at the beginning or start of an arc, "From Node"

Tnode The node at the end of an arc, "To Node"

Arc# The internal number assigned to identify the arc

Lpoly Attributes of the Left Polygon while "driving" from the
Fnode to Tnode, along the arc.

Rpoly Attributes of the Right Polygon while "driving from the
Fnode to Tnode, along the arc.

Polygon A

Arg 3

‘ I‘l:ongorl B /

Arc 8 N13 Palygon D

_‘_-—-F’—-'_—- =

Arc' 4
/

Nid

.QNBAQ.M.'

Polygon C mukrc}

Exercise to complete. Based on the answer model for the first row 123 483 73830

below, complete the topological tables for the map to the right.

Arc NodeLlstM Arc Coordinate List Arc Polygon List
. Arc# Fnode Tnode Arc# x,y Coordinates Arc# Lpoly Rpoly
1 11 12 1 0,9) (2,9 1 PolygonD  Polygon B
2 o 13 2 (2,9)(%,9) 2 ?o\\mm D Pugon 4
3 @ 15 3 {2, q\ (‘f« 27 3 ?(JNQQr» B Polv&lon A
4 12 15 4 (& qS ( a- 2) 4
5 9 A 5 (4.2 ( L 2) 5 -
6 15 1o 6 (4,2) (& 0 6 %&@E
7 L 7 (,2) (0,9) 7 éﬁﬂ%ﬁmj
D. Topological Errors
1. topological errors arise when nodes and arcs are not properly "snapped” to one another or
aligned
2. Error Types
a. dangling nodes - nodes dangle in space without being snapped to another node
b undershoots - nodes are short of being snapped
c. overshoots - nodes are long on being snapped
d leaky polygons - polygons are not closed, nodes are not properly snapped

. See diagram below for examples
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Ol / [§21 \gg
Leaky
Polygon
\J Overshoot
{Dangling Node)
Undershoot
IV.  Map Scale, Spatial Resolution, and Spatial Data Accuracy
A. Map scale is an indicator of map accuracy
1. The smaller the scale, in general, the lesser the accuracy, and vice versa
a, €.g. map accuracy at 1:100,000 scale is much less than 1:24,000 scale
B. Locations Accuracy and Topological Accuracy in GIS
1. Location Accuracy - measures the error in the absolute position of a map point or feature
. relative to real world, georeference coordinates.
. 2. Topological Accuracy - a measure of the error in topology and attribute features of map
features
C. USGS Map Standards for Accuracy
1. USGS maps are tested and standardized so that there is no more than 10% of total
position points can be more than 0.02 inches (0.5 mm) out of position at the prevailing

map scale.

In Class Exercise

At a scale of 1:65,000, 0.02 inches on the map represents how much distance on the ground in meters? Show all
of your work.

0.09x 65,000+ 1300 10 (i%ﬂ’jﬁ—ag‘;-; fg302m|

Given a scale of 1:24,000, 30 m error on the ground would represent how many millimeters of error on the map?
Show all of your work.

- . oous {008y 1175 v

844,000
Given a scale of 1:24,000 and a spatial feature resolution of 10 m, how many inches of resolution does this
represent in map units? Show all of your work.
1O m - 5

- "}"é 3. 2%E N 12 - | ol |
. 2P0 Lf‘](ﬁ)(!(:) "y (f ~ )\ (+ - Lf’i(\.
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(a) RMS listed for each control point with an average for all points
RMS for a tic = sqrt [(actX - estX)? + (act Y-estY)*]
Average RMS for all Points = sqrt [(sum of squares of deviation in X and Y) / (no. of control points}]

(i.e. for average, add up all of the (actX - estX)® and (act Y-estY)? caluclations and
divide by the total number of control points, take the square root)

where

actX = actual X coordinate location of point
actY = actual Y coordinate location of point
estX = estimated X coordinate location of point
-estY = estimated Y coordinate location of point

In-Class Exercise

Calculate the RMS for each of the control tics below, and the average RMS. Coordinates are in UTM meters.
Show all of your work.

Control Pt.  actX estX actY estY

1 481023.334 481029.71 4966231.786 4966234.25
2 481592.256 481596.89 4966834.765 4966854.32
3 481018.448 481044.76 4966245.354 4966251.87
4 481402.309 | 48149972 . 4966845.274 4966839.71

— R — .
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(3)irvore w45 551094 T3 (i 5. ook T - [ 23 1091
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ES341 introduction to Georeferencing, Map Layers and Spatial Associations

One of the basic principles of GIS is the notion of map layers {thematic layers of information; points,
lines or polygons) that are georegistered in a common coordinate space. Georeferencing allows fayers
to be placed in a unified geographic coordinate system, so that map elements {e.g. bedrock geology
polygons) and related attribute information {e.g. rock type, lithology, age) are properly aligned and
overlie one another in spatial context. Georeferencing and thematic layers provide a power framework
to conduct spatial analyses within and between coverages; useful for such activities as city planning,
zoning, hazards mitigation, etc.

This exercise provides a hands-on introduction to georerencing, projected 2-D coordinate systems and
layered map themes. Attached are four analog map-layer transparacencies for the Monmouth-
Independence area {attached handouts). The four layers include (1) Monmouth-WQU Roads, {2) WOU
Buildings, {3} Monmouth Geology, and {4) Monmouth Flood Hazard Zonation. The following is the key
for the geology and flood polygon identifiers:

Geology Code

D Explanation

Qtlb Quaternary Alluvium {bottomlands)
Qtm Quaternary Alluvium {middle terrace)
Qth Quaternary Alluvium {high terrace)
Ts Eocene Spencer Formation

Flood Hazards Code

D Explanation

NO Not in flood plain

FL Part of zone AE — Floodway (active annually)
A 100 year flood

AE 100 year flood with elevation determined

X 500 year flood

The projected map referencing system for all four layers is Oregon State Plane North in feet (NOTE; THE
TRANSPARENCIES HAVE SCALE LISTED UNITS IN “METERS”, THIS IS ATYPO, THE BAR SCALE IS IN FEET).
The neatline box is set at the same dimensions and scale in each of the four map layers. Examine the
maps / transparencies, complete the following tasks.

1. Determine the fractional scale of the Monmouth map layers. Show all of your math work, ..

?i»}"'“wf"f‘_mﬁ““ P Ta000 eizin e

o
s . A e
clgih by T LN [

SEAS 8

%

2. The upper left corner of the neat box is located at the following State Plane Coordinate



Easting: 7,488,836 ft Northing: 449,324 ft
a. Using map scale, engineers scale and ruler, determine the following state plane
coordinates for the other 3 corners of the neat box. Show all of your math work.

Easting {ft) Northmg {ft)
e g |

Upper Right (NE) Corner
Lower Right {SE} Corner
Lower Left (SW} Corner

L e

it g o 1 .1% ._‘%a«- x'}i‘*i-‘"‘
?&}»__*n e : 2 b

b. Calculate the total area of the map coverage as defined by the bounding rectangular
neatline, in square feet. Show all of your math work,
9,57 58% % w008k« 1097135006+ %
¢. Calculate the total area of the map coverage, as defined by the bounding rectangular
neatline, in square kilometers. Show all of your math work.
"«Z“; . r“ﬂ"‘”‘f
B A ;&it"‘iﬁi”“ ’]

i

(D6 T B0 f;_ﬂ.“‘ﬂ BT
d. Calculate the tota! area of the map coverage, as defined by the bounding rectangular
neatline, in hectares. Show all of your math work,
"‘E‘K;v-} 1«:;;«:-«.“: ;Jf}i";jw e, T Hu
Overlay and align {georegister) the Monmouth Roads layer {transparency) on top of the WOU
Buildings layer {transparency). Using the red transparency marker, draw a rectangular box on
the Roads layer that circumscribes the footprint distribution of the WOU Buildings layer below.
Label the box you've drawn “WQOU Boundary”.

a. (Calculate the area of the rectangular box / building footprint you've drawn in square
feet, Show al| math work and convers ions.,

5 S f £ .‘1 - S R L Wl o
%"‘j} o v L ;.U_;w,ﬂ‘ SR % : .
1A (R

% ;M-‘ AR T
b. Ca!cu[ate the area of the rectangular box / WOU boundary polygon you’ve drawn in
square kilometers. Show all math work and conversions.

¢. Calculate the area of the reétangula:r box / WOU boundary polygon in hectares. Show
all math work and conversions.

Overlay and align (georegister) the WOU buildings layer on top of the Monmouth Roads layer.
Using your mental geography of Monmouth and the Monmouth 7.5-min quad, identify Main
Street and Monmouth Ave. on the Roads Layer. Now using the blue transparency marker,
trace/draw both streets onto the WOU Buildings layer, from end to end as shown on the map
extent.



5. ldentify, outline and label the Natural Science Building on the WOU layer (transparency).
Identify, outline and label the “New PE” Building on the north side of the stadium.

a. Measure the center-to-center distance between the Natural Science Building and New
PE in feet. ) FEEN e o
- 4.ax %000 (\.‘_\ 1500 .
b. Measure the center-to-center distance between the two buildings in kilometers, show
all of your math work.
1260 -‘;kl_!ﬁl,ﬁ_.;.-: kﬂ 415 km

\"2 2% Y\ 10007
N < JN -

6. Overlay and align (georegister) the Monmouth-WOQOU Geology layer on top of the Monmouth
Flood Zones layer (transparency). Outline all of the “no flood zones” polygons (map unit “NO”)
on the geology overlay using a blue marker pen.

7. Overlay and align (georegister) the Monmouth-WQU Geology layer on top of the Monmouth
Flood Zones layer (transparency). Group the FL (floodway), A-AE (100 yr floodplain), and X (500
yr floodplain) hazards units, and outline them with the red marker pen on the geology overlay.

8. Overlay and align (georegister) the Flood Hazard layer on top of the WOU Buildings layer. On
the flood hazard overlay, use a compass and ruler to draw a circle 2000 feet in diameter, with
center located in the middle of the Natural sciences building.

9. Answer the following questions:
a. Which geologic map units are associated with flood hazards in the Monmouth area?
Explain your answer in terms of geologic map associations with flood hazards.
| ~al art =y L

e SRS SRR S B 1o PN (pr. N SR X yCA
=r rVEC TErTULE 1S TNC OAGSE= e

TP W U low/ic® ; ; ' [ =

il C } rhe My recent Fock. unit to | an acfve flood Pl

b. Which geologic map units are associated with unit “NO” no flood hazards in the
Monmouth area? Explain your answer, what geologic reasons are associated with an

“NQ” hazard designation.

WM, ek Which ace 91deC fipod plane 20d are thug further (rom the
actve flood Plean
c. What is the probability of the Natural Sciences building being flooded by the Willamette
River in the next 100 years? In the next 500 years? Explain your answer and line of -

reasoning. bl 1S veTY low a5 the entire woU Compus i willie
VE h)Q-l 2ani { ) - I
tine Jo 4 lood ( G "‘"IC-H"»)C’."C"TL

10. Using the Monmouth Geology layer and your calculated map area from 2b above, determine the
percentage of the map area covered by Quaternary Alluvium (Qtlb+Qtm+Qth) vs. Eocene
Spencer Formation (Ts)

a. Total Map Area 105 323,500 sq. ft 16/®, % of Total
b. Total Qa Area 101 40F 500 sq. ft 5.9 % of Total
c. Total Ts Area ﬁleLOOO sq. ft H, % of Total

11. Given your calculated areas and percentages in 10 above, hypothesize as to the potential for the
occurrence of alluvial water-bearing aquifers in the WOU-Monmouth area. Explain your answer
and line of reasoning.

T™me WOU- monthouth aréa wouvld likely nok be ¢ qood

Qi) 4 b i 1 — o : L) " i i - 3
| { | Ay DR " x,fju,l o8 \! i &, JO
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3C: In-Classes Exercises from “Map Projections and Coordinate Systems”
Note Set
In-Class Exercise: Spatial Scales and Digital Image Resolution
In-Class Exercise - Measuring Great Circle Distances on the Globe
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B. Map Resolution - ability to resolve surface features on a map, depends on scale

) . Example of Map Resolutions Based on Line Width of 0.5 mm

Line Width (0.5 mm) Scale Resolution Smallest Detectable Object  Area (sq. m)
(Minimum)

0.5 1:24,000 12m 24m . 576

0.5 1:50,000 25m 50 m 2500

0.5 1:250,000 125m 250 m 62,500

0.5 1:5,000,000 2500m 5000 m 25,000,000

In-Class Exercise: Spatial Scales and Digital Image Resolution

In remote sensing, a given "scene" is a particular portion of the Earth's surface that is captured in and aerial
photograph or satellite image. The digital resolution of the "scene"” is the amount of land area that is covered in 1
pixel of the image. Each pixel is assigned a digital color code or shade. When all pixels are combined together a
resultant digital image is produced. The resulting image is arranged in a series of columns and rows of pixel
boxes.

Problems:

() Given a scale of 1:48,000 on a topographic map, a square plot of land covers 8 inches by 8 inches in map
units.

. Determine side distances of the plot in meters. & \nx 42.000 « 3%4,000" (QWWX”S“%"Y 7?5'575;:
A 1 0Dcm

Determine the area of the plot is square kilometers. §z42 (.. 9953 (50 - 951 32212,905m? gofﬁ-;lﬁz !q 5 13 km?|

(2) Determine the number of rows and columns in an image of the plot with the following spatial resolutions:

No. Rows No. Columns

I - meter resolution gz54 9‘1 74
10-meter resolution 7 #e e
30-meter resolution 320 32
100-meter resolution 4% 9y

(3) If you had an image of the plot that was comprised of 2500 rows and columns, what is the resulting spatial
resolution?
AHOC ypws = G353.Lrm

2500 2500

I vow = 3.9m
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In-Class Exercise - Measuring Great Circle Distances on the Globe

Definition of Great Circle - a line passing between any two points on the globe, which can form an angle with the
vertex at the center of the Earth (e.g. all meridians are great circles, the only parallel that is a great circle in the 0
degree lat parallel, or equator)

Equation for Great Circle Distance on a Sphere Between any Two Points, A and B on a sphere:

cos (D) = (sin(a)*sin(b)) + (cos (a)*cos (b)*cos |y| )

where D = angular distance in degrees between two points (1 degree on great circle = 69 miles), a and b are the
geographic latitudes of points A and B, |y| = the absolute value of the difference in longitude between pts. A and
B

Problem: determine the great circle distance in miles between Nome, AK and Miama, Fla. using the following
positions.

(35 5. 33 (51n((3.5) Sn(25F9)) » (o5 (639 Con(B5.35),
Nome lat =63°30'N long = 165° 20' W ) (o5 ( ,
Miami fat =25" 45'N long = 80° 11" W ¥.190) 5 yga m@)
. 80.16°%
L2t P 2 85,180
hint: you mu?sft co?ﬁ%ert your lat and long to decimal degrees «ioLr 01 8a°

X Wf% 44843 . mn(’Sf’
Part 2 - Examine the map figure below with pt. locations 1, 2, and 3. The points are Iocated at the fo
UTM coordinates

Easting (m)  Northing (m)

pt. 1 481320 4966620
pt.2 481320 4966580
pt. 3 481490 4966400
1 -3
‘(CIOLDZC’ I\ ) | Xz-; I?O'l +2202 ?
’ \\»\ = FF300
2 fge ¥ x X . 2 3
P . - ?%- 0
T - 83 YL 130%+ 30
1 [
: ; Y2 41300 .
w0 o e e (

Use Pythagorean's theorem to determine the distances between the following point combinations (SHOW all of
your math work!):

Distance 1-2 (meters) = HO o
Distance 1-3 (meters)=_23%.02 m
Distance 2-3 (meters)=_ 243 ,lom
Distance 3-3 (meters)=_» m
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1 page



dE R G —

3D Kathryn Keloects

In-Class Exercise:

(1) The vector-line topographic map below is overlain with a raster grid of columns and rows.
Determine the elevation of the center point of each cell in integer form, then fill in the grid-table
below and create a raster-based, grid DEM data set.

Columns

1 2 3 4 5 ] 7 8 ]
1

1 — \4 — \
1 HECENN I
S IANSE el
aN\se|/ VoA /\i\\\‘bj 'm‘s
: I[‘ \X] : \}f\ l"';l'H
Vi VL id
ot \\\\\\\'\ {\\x\‘@l% ("\\\sf; e/'/i
AV QNN /
5 )‘J\ \|il é \’//1‘9 &////
e /11111 ] /] /
AT ARSI ’

T /

7 / ifl"l;l ! f‘

! z
e 4 g & 7 & 9

1 %0 Fo A %2 23 S S 0O
21035 s 20 F& Z2E 90 42 #=
33 3 22 9 S 33 FF* 90 0
23 24 T 32 23 R PS5 g4 05
e F5 B0 35 25 (e I 73 585
L2 5. g2 g3 F3 o () (b2 5O
22 24 3 90 22 w5 GRS 4O

(2) Assume that the scale of this map is 1:10,000, based on the grid structure, what is the resolution
of the DEM in meters? (hint: you will need a ruler for this).

AH5 i x 10,000 2450011 (46% )mo M} QQQSM/;‘

(3) Based on the map and grid layout, are the rows and columns of equal dimension?

\/egﬁheﬁ, oce €qual dimension, but not egual \ev%m.

(4) Assume that the UTM coordinate of the upper left grid cell is 464091.499289, 4968737.872110
and that the grid system is unrotated. Write out the associated world file for this hypothetical raster-
grid data structure (i.e. in the space below, what will the world file look like?)

/\/Ab,,ff’i{%%' [/T/V],.._ 20 [0 Sesut h
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— Mastering Skills Ch. 2 ScreenShots

Fle Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
De2as B |0 o[- 1430437 i EREEE e
QaMmil -0 @ LIABSEEY
DAMEOED @ - BRMB

Table Of Contents % il DIZ e S e B B

EEECE B
= £ layers
a airports
.

BN oo 8
.

a nivers

119,

= M highways

=] counties
[}

Pg. 55-56, adding data layérs onto template layout.

@ ex2_mine.mxd - A

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Dgds +8@Bx = |- I EEEBO e
®E ™M@ x| ® [ .
S R o - EEaeE
Table Of Contents 2 x R R L |
Eoe8im [
= £ Geography =
= b airports -
.
1 W Volcanoes o]
.
= B rivers
=
= & highways
- ™~
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Pg. 61, creating graduated color symbols for volcanoes based on Elevation.
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Pg. 69, Crator Lake Landsat image.
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Mastering Skills Ch. 2 Tutorial Questions

Pg. 56:
1. What is the name of the coordinate system for volcanoes?
NAD_1983_Oregon_Statewide_Lambert.

Pg. 60:
2. What is the data type of these two attribute fields in the volcanoes feature class?
ELEVATION: Interval. TYPE: categorical.

Pg. 63:
3. What three values are found in this field? S, I, U. Can you decide what they mean by
examining the other fields for clues? S = State Road, U = US Hwy, I = Interstate Hwy.

Pg. 64:
4. What kind of data does population represent? Ratio. What kind of map should be used to
display it? Graduated Colors Map.

Pg. 66:
5. What kind of data type is elevation? Interval. What kind of raster display method(s) could
be used to display it? Unique values, Classified Elevation, Stretched elevation.

Pg. 68:
6. What type of data does this raster contain? Ordinal. What type of map should be used to
display it? Monochromatic color ramp.
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Mastering ArcGIS Ch. 2 Review Questions (1, 2, 3, 8,9, 10)

1. A 1:20,000,000 scale map of the United States displays the interstates with a line symbol
that is 3.4 points wide. There are 72 points to an inch. What is the uncertainty in the
location of the road due to the width of the line used to represent it? Give answer in feet

and miles.
3.4 pts. * (1in/72pts.) * 20,000,000 = 944,444 .444 in. * (1ft./12in.) = [78703.7 ft.

78703.7 ft. * (1 mile/5280ft.) =|14.91 miles

2. For each of the following types of data, state whether it is nominal, categorical, ordinal,
interval, or ratio. Explain your reasoning.

a.

e R,

Bushels of wheat per county: numeric data, takes on values along a continuous
scale

Vegetation type: ordinal data, quantitative, non-numerical values

Average maximum daily temperature: interval data, scale zero is not meaningful
Parcel street address: nominal data, discrete names

Parcel ID number: categorical data, number is used as a code

pH measurements of a stream: interval data, scale has potential negative values
state rank for average wage: ratio data, has a meaningful zero point on scale
number of voters in a district: numerical data, values on a continuous scale
student grade in a class: ordinal data, scale used is not numerical

soil type: ordinal data, quantitative, non-numerical values

3. For each of the following attributes, state whether a single symbol, graduated color, or
unique values map would be most appropriate. Explain your reasoning.

a.

b.

Precipitation: graduated color map, numerical data representing a region with
different shades able to distinguish amounts within the single category.

Geologic unit: unique values map, information would be stored as categorical data
which specific areas representing specific category symbols.

Acres of corn planted per county: single symbol map, symbol denoting amount of
single attribute per location.

Rivers: single symbol map, symbol would denote location of feature, but no other
distinguishing attributes.

Land use: unique values map, information would be stored as categorical data
which specific areas representing specific category symbols.

Household income: graduated symbol map, single values would be placed into
categories representing ranges of the same thing.

8. What characters should be avoided when naming GIS files, folders, and map documents?

a.

Any spaces or special characters such as #,@,&, or *

9. Explain the difference between thematic rasters and image rasters.

a.

Thematic rasters represent map features or quantities, typically created by
converting features from a vector data set to a raster format. Image rasters are
generated by aerial photography and are pictures of the ground.
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10. What does it mean if you find a red exclamation point next to a map layer? How would
you fix it?
a. The exclamation point indicates that the pathname to that layer is broken. This
can be fixed by manually re-establishing the correct location of that layer, or
avoided altogether by using relative rather than absolute pathways.
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Ch. 2 Exercises (1-10)
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2. Volcanic Hazards Data Frame with OR population density map and hospitals denoted by
blue cross symbols.
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Mastering Skills Tutorial Screen Shots Ch. 3

@ ex_35_mine - ArcMap
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Pg. 85-87, resized and grided data frame, with snapped positioning.
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Pg. 90, using Query method to select attributes within the Data Table.
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Pg. 91, Converting Labels to Annotation stored in the map (Overflow Annotations).
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Mastering the Skills Ch. 3 — In-text Tutorial Questions

1. Which projection from the front cover of the book preserves direction?
a. Lambert Azimuthal Equal Area
b. Mercator

2. When you returned to Data view, the labels got larger. What does this tell you about
annotation?
a. That it has a reference scale assigned, but symbols don’t scale
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Ch. 3 Review Questions (# 3, 5, 7)

3. What types of colors generally work best for maps? How can the psychology of colors be
used to enhance a map’s meaning?
a. Softer more muted colors work best
b. Coloring things a “natural-seeming’ color (like bodies of water blue) can make the
map easier to read

5. What is a geographic coordinate system and why is it a poor choice for making maps?
a. A geographic coordinate system is a system of angular measurements of latitude
and longitude that work on a spherical Earth
b. This system is a poor choice for maps, that are a two-dimensional space rather
than a sphere

7. Examine the map projections on the inside front cover. List which projections might be
suitable for a map of (a) county, (b) the US, (c) map to calculate travel distances and (d)
US map to calculate areas

a. State Plane

b. Equidistant Conic

c. Sinusoidal

d. Albers Equal Area Conic



Chapter Exercises



Median Age by County, USA

By: Kathryn Roberts

ESRI Data and Maps [DVD]. (2010) Redlands, CA: ESRI, Inc. [October, 2011].
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Absolute vs. Absolute: a pathname that starts at the highest point (usually a network drive) and
Relative proceeds downward
Pathname Relative: a pathname that starts at the lowest folder directory (the folder containing the

file) and proceeds backward/upward
ArcCatalog A tool for viewing and managing spatial data

files, designed to work especially with GIS.

ArcCatalog
101

ArcMap Digital program that allows the display,

analysis, and editing of spatial data and data
tables.

&

ArcMap 101

Aspatial data

Data entries that are not tied to a location on the Earth’s surface

Attribute Nonspatial information about a geographic feature in a GIS, usually stored in a table
and linked to the feature by a unique identifier. In raster datasets, info. Associated with
each unique value of raster cell

Cartesian A two-dimensional, planar coordinate

Coordinate system in which horizontal distance is
measured along an x-axis and vertical (22
distance is measured along a y-axis. Each H
point on the plane is defined by an x,y X
coordinate. Relative measures of distance,
area, and direction are constant throughout
the Cartesian coordinate plane.

Categorical Data that place objects into unranked groups; such as land use or geology data

data

Central The line of longitude that defines the center contral maridian xsa)

meridian and often the x-origin of a projected -
coordinate system. In planar rectangular = “.
coordinate systems of limited extent, such — g
as state plane, grid north coincides with true ' '
north at the central meridian.

Conic A projection that transforms points from a spheroid or sphere onto a tangent or

Projection secant cone that is wrapped around the globe in the manner of a party hat. The
cone is then sliced from the apex (top) to the bottom, and flattened into a plane.

Coordinate A reference framework consisting of a set

system of points, lines, and/or surfaces, and a set of

rules, used to define the positions of points
in space in either two or three dimensions.
The Cartesian coordinate system and the
geographic coordinate system used on the
earth's surface are common examples of
coordinate systems.
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Cylindrical A projection that transforms points from a

Projection spheroid or sphere onto a tangent or secant
cylinder. The cylinder is then sliced from
top to bottom and flattened into a plane.

Data frame A map element that defines a geographic .
extent, a page extent, a coordinate system, ——
and other display properties for one or more = E{_"I
layers in ArcMap. A dataset can be - A /<
represented in one or more data frames. In N

. . A
data view, only one data frame is displayed dara Frames
at a time; in layout view, all a map's data
frames are displayed at the same time.

Data view An all-purpose view in ArcMap and ArcReader for exploring, displaying, and
querying geographic data. This view hides all map elements, such as titles,
north arrows, and scale bars.

Datum The reference specifications of a measurement system, usually a system of
coordinate positions on a surface (a horizontal datum) or heights above or
below a surface (a vertical datum).

Decimal Values of latitude and longitude expressed in decimal format rather than in

Degrees degrees, minutes, and seconds.

Define Tool within ArcGIS suite to allow user to assign ArcToolbox

projection Tool | the used projection to a data set | - %::;“5'“

in ArcGIS 5 & File Geodatabase

toolbox + e -

7 & Feature

3 & Raster
#, Convert Coordinate Ni
#, Create Custom Geogre
#, Create Spatial Referenc

~ #, Define Projection

DEM Acronym for digital elevation model. The
representation of continuous elevation
values over a topographic surface by a
regular array of z-values, referenced to a
common datum. DEMs are typically used to
represent terrain relief.

Double The level of coordinate exactness based on the possible number of significant

Precision digits that can be stored for each coordinate. Datasets can be stored in either
single or double precision. Double-precision geometries store up to 15
significant digits per coordinate (typically 13 to 14 significant digits), retaining
the accuracy of much less than 1 meter at a global extent.

DRG Acronym for digital raster graphic. A raster image of a scanned USGS standard

series topographic map, usually including the original border information,
referred to as the map collar, map surround, or marginalia. Source maps are
georeferenced to the surface of the earth, fit to the universal transverse
Mercator (UTM) projection, and scanned at a minimum resolution of 250 dpi.
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The accuracy and datum of a DRG matches the accuracy and datum of the
source map.

Easting vs. Easting: The distance east of the origin that a

Northing point in a Cartesian coordinate system lies, } '
measured in that system's units. |+ ? :
Northing: The distance north of the origin
that a point in a Cartesian coordinate system
lies, measured in that system's units.

False The linear value added to all x and y-coordinates of a map projection so that

northing/false | none of the values in the geographic region being mapped are negative.

eastlng

Feature class

In ArcGIS, a collection of geographic
features with the same geometry type (such
as point, line, or polygon), the same
attributes, and the same spatial reference.
Feature classes can be stored in
geodatabases, shapefiles, coverages, or
other data formats. Feature classes allow
homogeneous features to be grouped into a
single unit for data storage purposes. For Thagefile
example, highways, primary roads, and Coverdge
secondary roads can be grouped into a line
feature class named 'roads.' In a
geodatabase, feature classes can also store
annotation and dimensions.

S -

[ g W R

Feature ID A unique number assigned to every feature in a spatial data file and used for

(FID) identification and tracking

Field Name Title heading for a single column of information doseRE L
in a data table GEORGE PARKS H

GEORGE PARKS H
GEORGE PARKS H
GEORGE PARKS H

Field Precision
vs. Field Scale

Field Precision: The number of digits that can be stored in a field in a table.
Field Scale: the number of digits to the right of the decimal point in a number. For
example, the number 56.78 has a scale of 2.

GCS A spherical coordinate system of degrees of latitude and longitude that is used to locate
features on the Earth’s surface
Geodatabase A database or file structure used primarily to store, query, and manipulate

spatial data. Geodatabases store geometry, a spatial reference system, attributes,
and behavioral rules for data. Various types of geographic datasets can be
collected within a geodatabase, including feature classes, attribute tables,

raster datasets, network datasets, topologies, and many others. Geodatabases
can be stored in IBM DB2, IBM Informix, Oracle, Microsoft Access, Microsoft
SQL Server, and PostgreSQL relational database management systems, or in a
system of files, such as a file geodatabase.
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Geographic A reference system that uses latitude and prime mecidian
Coordinate longitude to define the locations of points .
System on the surface of a sphere or spheroid. A 7?_77 RN
geographic coordinate system definition T,
includes a datum, prime meridian, and
angular unit.
Geoid A hypothetical surface representing the
form the earth's oceans would take if there jeois
were no land and the water were free to u’-"
respond to the earth's gravitational and
centrifugal forces. The resulting geoid is
irregular and varies from a perfect sphere by
as much as 75 meters above and 100 meters
below its surface.
Georeference Aligning geographic data to a known coordinate system so it can be viewed,

queried, and analyzed with other geographic data. Georeferencing may involve
shifting, rotating, scaling, skewing, and in some cases warping, rubber sheeting,
or orthorectifying the data.

Graphical scale

Visual representation of scaling of map or other || =~ = )
data set (for example a bar scale) L B B R S T

Graticule

A network of longitude and latitude lines on
a map or chart that relates points on a map
to their true locations on the earth.

Grid cell

In cartography, any network of parallel and
perpendicular lines superimposed on a map
and used for reference. These grids are
usually referred to by the map projection or
coordinate system they represent, such as
universal transverse Mercator grid.

|

GUI

Acronym for graphical user interface. A software display of program options
that allows a user to choose commands by pointing to icons, dialog boxes, and
lists of menu items on the screen, typically using a mouse. This contrasts with a
command line interface in which control is accomplished via the exchange of
strings of text.

Integer vs.
Floating Point

Integar: whole numbers in binary form
Floating Point: decimal values

Interval data

Values that follow a regular scale but have no natural zero point, such as temperature in
°C

Join tables

Appending the fields of one table to those of another through an attribute or
field common to both tables. A join is usually used to attach more attributes to
the attribute table of a geographic layer.

Key field

An attribute field that is used to extract or match records in a table
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Large scale vs.
small scale

A larger scale will have a smaller level of detail, but greater overall area, while a
smaller scale will have a greater level of detail, but a smaller overall area

ratios

Latitude of The reference latitude of a map projection where the y value is zero
orgin

Layer file A file that stores a pointer to spatial data along

with information on how to display it

Layout view

A mode of ArcMap that is used to design and
create a printed map that allows manipulation of
map layers, titles, scale bars, north arrows, and
more

Line features

Spatial features composed of a string of x-y
coordinate vertices and used to represent linear
features such as streets

Logical
expression

A statement composed of field names,
operators, and values that specifies criteria used
to select records or values from a layer or table

[LOCATION] LIKE "US-Washington]

Map document

In ArcMap, the file that contains one map, its layout, and its associated layers,
tables, charts, and reports. Map documents can be printed or embedded in other
documents. Map document files have a .mxd extension.

Map extent

The range of x-y values of the area being displayed in a map

Map projection

A mathematical transformation that converts spherical units of latitude and longitude
into a planar x-y coordinate system

Metadata

Information that describes the content, quality, condition, origin, and other
characteristics of data or other pieces of information. Metadata for spatial data
may describe and document its subject matter; how, when, where, and by whom
the data was collected; availability and distribution information; its projection,
scale, resolution, and accuracy; and its reliability with regard to some standard.
Metadata consists of properties and documentation. Properties are derived from
the data source (for example, the coordinate system and projection of the data),
while documentation is entered by a person (for example, keywords used to
describe the data).

NAD27 vs.
NADS83 Datum

NAD27: Acronym for North American Datum of 1927. The primary local
horizontal geodetic datum and geographic coordinate system used to map the
United States during the middle part of the 20" century. NAD 1927 is
referenced to the Clarke spheroid of 1866 and an origin point at Meades Ranch,
Kansas.
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NADS83: Acronym for North American Datum of 1983. A geocentric datum and
graphic coordinate system based on the Geodetic Reference System 1980
ellipsoid (GRS80). Mainly used in North America, its measurements are
obtained from both terrestrial and satellite data.

Neatline

The border delineating and defining the
extent of geographic data on a map. It
demarcates map units so that, depending on
the map projection, the neatline does not
always have 90-degree corners. In a

properly made map, it is the most accurate nesine
element of the data; other map features may
be moved slightly or exaggerated for
generalization or readability, but the
neatline is never adjusted.

Node

In a geodatabase, the point representing the beginning or ending point of an
edge, topologically linked to all the edges that meet there.

Nominal data

Data divided into classes within which all elements are assumed to be equal to
each other, and in which no class comes before another in sequence or
importance; for example, a group of polygons colored to represent different soil

types.

Numeric data

Values stored as numbers rather than as names or categories

On-The-Fly- Projection in ArcMap that is assembled, created, presented, and calculated

Projection dynamically during a transaction such as a Web page search or data display
query.

Ordinal data Data classified by comparative value; for example, a group of polygons colored

lighter to darker to represent less to more densely populated areas.

Point features

A map feature that has neither length nor area at a given scale, such as a city on
a world map or a building on a city map.

Polygon
features

A map feature that bounds an area at a given scale, such as a country on a world
map or a district on a city map.

Prime Meridian

In a coordinate system, any line of longitude designated as 0 degrees east and
west, to which all other meridians are referenced. The Greenwich meridian is
internationally recognized as the prime meridian for most official purposes,
such as civil timekeeping.

Project Tool in
ArcGIS toolbox

Tool within the ArcMap suite that allows for temporary conversion from one map
projection to another

Query

A request to select features or records from a database. A query is often written
as a statement or logical expression.

Raster model

A representation of the world as a surface ]
divided into a regular grid of cells. Raster u
models are useful for storing data that varies
continuously, as in an aerial photograph, a
satellite image, a surface of chemical
concentrations, or an elevation surface.
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Relational A data structure in which collections of tables are logically associated with each

database other by shared fields.

Resolution The ground area represented by one cell value in a raster or the default storage
precision of a vector data set

Rubber A procedure for adjusting the coordinates of

sheeting all the data points in a dataset to allow a befuce afre
more accurate match between known ; ;
locations and a few data points within the - AR - & L WY
dataset. Rubber sheeting preserves the e % o e s .
interconnectivity between points and objects
through stretching, shrinking, or reorienting
their interconnecting lines.

Shapefile A vector data storage format for storing the location, shape, and attributes of
geographic features. A shapefile is stored in a set of related files and contains
one feature class.

Single A level of coordinate exactness based on the number of significant digits that

Precision can be stored for each coordinate. Single precision numbers store up to seven
significant digits for each coordinate, retaining a precision of plus or minus 5
meters in an extent of 1,000,000 meters. Datasets can be stored in either single
or double precision coordinates.

Spatial data Information about the locations and shapes of geographic features and the
relationships between them, usually stored as coordinates and topology.

Standard The line of latitude in a conic or cylindrical seandard

parallels projection in normal aspect where the /!

projection surface touches the globe. A
tangent conic or cylindrical projection has
one standard parallel, while a secant conic
or cylindrical projection has two. At the
standard parallel, the projection shows no
distortion.

¥ 4

State Plane

A group of projections defined for different regions of the US and designed to

minimize map distortions

Symbology The set of conventions, rules, or encoding systems that define how geographic
features are represented with symbols on a map. A characteristic of a map
feature may influence the size, color, and shape of the symbol used.

Table A set of data elements arranged in rows and

columns. Each row represents a single
record. Each column represents a field of
the record. Rows and columns intersect to
form cells, which contain a specific value
for one field in a record.
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Tangent vs. Tangent: A projection whose surface touches
Secant the globe's without piercing it, planar @ 1 it
projection point, conic or cylindrical @ line.
Secant: A projection whose surface
intersects the surface of a globe. A secant
conic or cylindrical projection, for example,
is recessed into a globe, intersecting it at
two circles.
UTM Acronym for universal transverse Mercator. A projected coordinate system that

divides the world into 60 north and south zones, 6 degrees wide.

Vector model

A representation of the world using points, lines, and polygons. Vector models
are useful for storing data that has discrete boundaries, such as country borders,

land parcels, and streets.

Vertex

One of a set of ordered X,y coordinate pairs
that defines the shape of a line or polygon
feature.
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a) use my computer - H:/ folder - click on *.zip file to extract

. NOTE: All of these map themes are from the Monmouth 7.5' Quadrangle.

Step 2. Activate ArcMap Software

A) In the “Table of Contents” , add the following "feature data source" shape files to the data frame:
mongeo.shp, roads.shp, stateveg.shp

B) 1 by 1, examine each theme, checking them on / off, rt-click and zoom to the active layer
C) Check all themes on the table of contents, zoom to full extents.
~n AKS. protions
QUESTION: Why don't the themes overlay one another? Why is the full extent map view so screwy?

D) Remove / delete all of the above themes from the table of contents / data frame.

Step 3. add the following "image data source” file: monmouth.tif; add the following "feature data source"
mongeo.shp (monmouth geology)

_A) theck both themes in the table of contents. Explore the data in both themes by zooming, overlaying,
inquiring.
QUESTIONS: What type of data is associated with the mongeo.shp map theme? vectd’ ™o ¥ of céze\ocj\(- o>
Do both of these themes overlay one another properly in geospace? y¢S
B) Now try adding the other vegetation and roads themes, do they properly line up in geospace? No
What is the problem with this set of data? 3 (¥ Ccordivate ayateme

Step 4. Your first goal is to define the projections for the Monmouth.tif, mongeo.shp, roads.shp and
stateveg.shp files, and create related *.prj files

A) Use "my computer” and click on the following text files to examine the metadata for these map
themes: road_meta.txt, mongeo_meta.txt, and stateveg_meta.txt (these are metadata text files that
provide information on the projections for each of the files)

Task: list and the discuss the map projections used for each of the map layers, fill in the table below:

File Name Projection Datum

monmouth.tif NAD 1427, 41 200 10V NAD (92F

mongeo.shp WAD_I923. YT M_Zene iON NAD 1923

roads.shp NAD) 483 0 SHe Ploy Nosth NAD 449

stateveg.shp WAD 1943 OY Shate Wimped NAD 164]
4l int’

B) Now in your main project folder on the “H:\" drive, create the following 3 subfolders to organize
your data according to projection type:
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-

Gecgraphic Coordinate Systems Warning @

The following data sources use a geographic coordinate system that is different from
the one used by the data frame you are adding the data into:

Data Source Geographic Coordinate System
states GCS_Morth_American_1933

Alignment and accuracy problems may arise unless there is a correct transformation
between geographic coordinate systems.

You can use this button to specfy or modify the

Ti formations...
transformation(s) used by this data frame: AR e

The Transformations dialog can also be accessed from the Data Frame Properties
dialog's Coordinate Systems tab after you have added the data.

[ Don't warn me again in this session
|:| Dion't warn me again ever

About the geographic coordinate
systems warning

Pg. 313 — Warning Message when adding feature of different coordinate system
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Pg. 314 — Changing Coordinate System to Sinusoidal
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Q@ Tutorial 2- ArcMap = =)
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Pg. 319 — Merging Shape files into single feature class
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Link O x
S G Total RMS Error: Forward:5.891512-014
Link X Source ¥ Source ¥ Map ¥ Map Residual_x Residu
1 584, 327285 -994,729123 -117,123095 32.535781 1.4210%-014  -5.68434e
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Pg. 323-324 — Georeferencing Map, Link Table of Control Points
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10.

11.

12.

Mastering Skills Ch. 11 Tutorial — In-text Answers

. What is the coordinate system for this feature class?

a. GCS_WGS_1984

What are the coordinates of the SE tip of Florida?
a. -80.41,25.219

What are the map units of this frame? What are the display units?
a. Decimal Degrees
b. Decimal Degrees

What are the coordinates for Florida’s tip now?
a. -5559.747,1735.187

What are the map units for this Mercator projection?
a. Meters

Which continent has primarily negative x AND negative y coordinates in this projection?
Which one has primarily positive x and y coordinates?

a. South America

b. Europe/Asia

What longitude is the central meridian? What is the latitude of origin?
a. -96.0
b. 40.0

Examine the standard parallels and the latitude of origin, and predict whether any areas of
the US have negative y coordinates in this projection. Why or why not?

a. Yes

b. Because much of the US is below 40.0° latitude

Is this Equidistant Conic projection a tangent or secant projection? How can you tell?
a. Secant, you can tell because there are two standard parallels

Which UTM Zone should be used for Nevada?
a. 11 North

State the Data frame coordinate system WITHOUT looking at its properties. How could
you know?
a. NAD 1983 UTM Zone 13N, because it takes the coordinate system of the first
drawn layer

On what type of projection does the map appear to be based?
a. Geographic Coordinate System
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Mastering ArcGIS Ch. 11 — Review Questions (1-9)

1. If a data set’s features have x coordinates between -180 and +180, what is the coordinate
system likely to be? In what units are the coordinates?

a. Geographic Coordinate System

b. Units are in degrees

2. What are the x-y coordinates of a map’s origin? What is the x coordinate along the
central meridian?

a. 0,0

b. x=0

3. What is the difference between a spheroid and a geoid?

a. A spheroid is a stretched sphere to better model the Earth, a geoid is the exact
shape of the Earth if the entire surface were water with no land.

4. Examine Figures 11.5 through 11.7, and explain why conic projections usually conserve
area and distance, but cylindrical projections typically preserve direction.

a. T

b. T

5. What extra step is performed when projecting rasters that is not needed when projecting
vector data? What happens during this step?

a. G

b. G

6. What is the difference between a central meridian and the Prime Meridian?

a. A central meridian N-S running longitude running through the center point of the
specific projection. The Prime Meridian is the N-S running longitude running
through Greenwich, England and demarking the 0° longitude.

7. You have a shapefile with an Unknown coordinate system, but a file on the website says
that the coordinate system is UTM Zone 13 NAD 1983. What is your next step?

a. Define projection

8. True or False: A shapefile of the United States with a GCS coordinate system would have
an x-y extent that contains entirely positive values. Explain your answer.

a. False. All Eastings (y values) will be negative as West of the Prime Meridian.

9. You have a shapefile with a UTM Zone 13 NAD 1983 coordinate system, and you want
to bring it into your city database, which uses the Oregon Statewide Lambert coordinate
system. What is your next step?

a. Add the shapefile, ArcMap will project it on the fly.
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Mastering ArcGIS Ch. 11 — Exercises (#1-7)

1. NAD_1983_StatePlane_Texas_Central_FIPS_4203_Feet; projected to
Lambert_Conformal_Conic; map units in US Feet

2. Lambert_Conformal_Conic Projection; Central meridian = -120.50000000, Standard
Parallel 1 = 43.00000000, Standard Parallel 2 = 45.50000000; no, it does not use the
equator for the latitude of origin

3. USA_Contiguous_Equidistant_Conic; map unit is meters; display unit is miles; feature
class is in decimal degrees

4. Best Coordinate Systems:

State Plane

State Plane

Nevada custom

State Plane

UTM

Antarctica, Sievers and Bennat (1989)

e a0 o

5. You are tasked with creating a statewide map for Illinois. Choose a UTM or State Plance
zone and modify it to best represent the entire state. Explain your approach and Capture
the coordinate system you created.

a. Method: Start with US map in North American Equidistant Conic projection, and
select Illinois, creating a layer from that selection. Change projection to State
Plane Illinois East and modify central meridian to better center around all of

Illinois.
Data Frame Properties

| Feature Cache | Annatation Groups Extent Indicators | Frame | Size and Posttion
| General | Data Frame | Coordinate System llumination Grids

" v| Type here to search v ) ‘ CJ T

() NAD 1983 StatePlane Hawaii 2 FIPS 5102 (US Feet) -
(.:? MAD 1983 StatePlane Hawaii 3 FIPS 5103 (US Feet)

) NAD 1983 StatePlane Hawaii 4 FIPS 5104 (US Feet)

Cj MAD 1983 StatePlane Hawaii 5 FIPS 5105 (US Feet)

@ MNAD 1983 StatePlane Idaho Central FIPS 1102 (US Feet)
Cj MAD 1983 StatePlane Idaho East FIP5 1101 (US Feet)

C? NAD 1983 StatePlane Idaho West FIPS 1103 (US Feet)

Cj MNAD 1983 StatePlane lllinois East FIPS 1201 (US Feet)

_ A AN 1003 CoatnNlamn Mlimaic Wiers CIOC WY AIC Crrd
] 1 +

Current coordinate system;

MNAD_1983 StatePlane_llinois_East_FIPS_1201 Feet -
WKID: 3435 Authority: EPSG

m

Projection: Transverse_Mercator
False_Easting: 984250.0

False_Morthing: 0.0

Central_Meridian: -83,33333333333333
Scale_Factor: 0,999975

Latitude_Of_Origin: 36.56666666666666
Linear Unit: Foot_US (0.3048006096012192)

Transformations. ..
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6. You are tasked with creating a statewide map for Colorado. Choose UTM or State Plane
zone and modify it to best represent the entire state. Explain your approach and capture
the coordinate system you created.

a. Create layer of State of Colorado, project it into UTM Zone 13N, add lat/lon layer
from world data, adjust central meridian of UTM projection to better be centered
on Colorado, from -105° to -106°

-
Projected Coordinate System Properties -M}.
i |
General
Mame: AD 1983 UTM Zone 13N
Projection
Marne: .Transuerse_Mermtor -
Parameter Value =
Falze Easting 500000.0000000000000:0000 |_|
Falze_Morthing 0. 000000000000 000000
Central_Meridian -106.000000000000000000
Scale_Factor 0. 9596 00000000000040
Latitude_Of_Crigin 0. 00000000000 000000 Al
Linear Unit
Mame: .Meter -
Meters per unit: '1
Geographic Coordinate System
Name: GCS_North_American_1983 -
Angular Unit: Degree (0.0174532925199433) [
Prime Meridian: Greenwich (0.0) E
Datum: D_Morth_American_1933
Spheroid: GRS_1980
Semimajor Axis: 6378137.0 e
1 P

oK || Cancel Apply
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7. The Austin folder contains two shapefiles showing dog off-leash areas as points and
polygons. Both have coordinate problems. Describe the problem for each, fix them and
create a map showing both the points and polygons with a backdrop of the major
transportation arteries of Austin. Capture the map.

a. Problem = missing projection information
b. Fix = Use define projection tool for both

Dog Off Leash Areas, Austin

N7
J%‘G;,

b arteries
. - dog_ofieash_bnds
“qi:g‘f - g - 19,000 9,500 o 19,000 Feet
: = dog_offeash_areas I T
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Mastering the Skills Ch. 4 Tutorial Screen Shots

File Edit View Bookmarks Insert Selection Geoprocessing Customize  Windows

B x | b+ | 1:29924549 MEtAl=1e 1]l
« B0 8@ EA Ea el
e} 5] B -
1 x * &
(o]
-
- a
= £ layers g
= O Major Cities
o
= [ Major Roads I*=;’]
= sl
= O US Counties i [ES
o E
= [ 111th Congress
a
@2 < | »
Table 7%

E- & BT Ex

US States
—
NAME Shape ~ | STATE_FIPS| _ SUB_REGION ABBR AMERI_ES| ASIAN | HAWN_P| OTHER] MULT_RAC
Azbama Folygon | 01 East South Central AL 22430 | 31346 1409 | 28998 44173
| Aasks Polygon | 02 Pacfic AK 98143 | 25116 3309 | 9997 34146
Arizona Folygon | 04 Mourtain (54 755679 | 9223 733 | 536774 146525
Arkansas Polygen Wiest South Certral AR 17808 | 20220 1668 | 40412 35744
Calfomia Polygon Paciic CA 333346 | 369751 | 116961 | 568274 1607645
Colorado Polygon Wourtain 53] 4207 | 95213 4621 | 309931 122187
| Connecticut Polygon New England cT 5639 | 82313 1366 | 147201 74848
Delaware Polygon South Atlartic DE 584773 2731 16259 283 15855 13033
District of Columbia__| Polygon | 11 South Atlartic DC 572059 | 600671 8413 88334 176101 | 343312 1713 | 15189 8| 21950 13446
Tl IFInnda Palvaon 12 South Alartic | Fl 15987378 | 1R917/17 243 2877 | 124R502 | 233”50 A3R41 | 2RRI5R 8R7R | 477107 A7RINA
« n
[P [ B3| (0 out of 51 Selected)

US States
Pg. 114-115, accessing and formatting the data table
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EETTETI S

1 Erter a WHERE clause to select records in the table window.

Method : [Creat&anews&ledion v]

[STATE_ABER] -
[FOP2000] (4
[FOP2010]

[POPDO_SGMI]

[POP10_5GMI] -

L= L] (e

ENIEST)
L) le=] o]
B Lo (]
| Get Unique Values |GoTo: ||

SELECT * FROM states WHERE:
[POP2010] =5000000 -

-

Clear | | Veiy || Hep || Load. || Save. |

| Aoty [ [ Close |

Pg. 116 — Using query to select by attributes
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B ex4_minemd -

File Edit View Bookmarks Insert Sclection Geoprocessing Customize Windows Help

DR 6B x - 1233050 2 EEEED e
CRCYE L= TS -0 QBRSNS TR
= il ilanny2) B -
Table Of Contents 2% ~
348|8 ¥y
= £ layers
= O Major Cities
.
= [2] Major Roads
= O US Counties
O i
ERcl111th Congress|
PARTY
M Democrat L
M Republican
[ Vacant
= O USStates
O
[@a|&n < | »
Table 2x
E- B By DR x
111th Congress %
_— —
| | OBJECTID * | Shape - NAME PARTY | DISTRICTID | STFIPS| STATE_ABB| POP2008] SQMI_| Shape_Length Shape_Aea =
v clygon | Robert A Brady Democrat | 4201 PA 627968 | 6802 | 1785/8.678302 | 165506499.124116 3
olygon | Chaka Faitsh Democrst__| 4202 PA 622347 | 5988 | 106987.020906 |  145760331.347543
clygen | Kathleen A. Dahilkemper Democrat | 4203 FA 650584 | 4027.05 | 952872056325 | G737641244611833
olygon | Jason Abmire Democrat | 4204 PA 643605 | 131703 | 428213597497 | 3204315755008635
'olygon Glenn Thompson Republican | 4205 'A 6439934 | 11107.01 | 1287003049831 27023189187.869465 hd
"o 1 m E (256 out of 437 Selected)

i1lth Conaress
Mumber of features selected: 256

Pg. 117 — Using Select by Attributes to determine Democratic districts
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CE

Join lets you append additional data to this layer's attribute table so you can,
for example, symbaolize the layer's features using this data.

What do you want to join to this layer?

Join attributes from a table -

1. Choose the field in this layer that the join will be based on:

DISTRICTID -

2. Choose the table to join to this layer, or load the table from disk:

T D SRR SR ~ |

Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

DISTRICTID -

Join Options
i@ Keep all records
All records in the target table are shown in the resulting table.

Unmatched records will contain null values for all fields being
appended into the target table from the join table,

(71 Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

| Vaidate Join |

About joining data | ok | [ Cancel ]

Pg. 118-119, Joining two tables through common field
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B ex4_mine.mxd - Archia

File Edit View Bookmarks Insert Sclection Geoprocessing Customize Windows Help

Deda B x| 0 | b 125250 Ml =l=1=1"]=lk=]"
| Qe MOk 0 B2 NSS TR

&8 & W e & o) [ 1 ﬁ@=

Table Of Contents. 2 x -
5:[8]G 8| =

= B3 Transportation -
B [ Major Roads
= B Changed Party 111
el
£ O Major Cities
o

= 0O cdi10
[}
= O US Counties

m

O
£ & 111th Congress
PARTY
M Democrat
M Republican
[ Vacant
© O USStates

[
=] E\mgisdata'Usa
B cdlllnumdist

1

[@a| 20 «

e

Table
SRR ML T

111th Congress

n

[T oBsEcTin -
[

"o 0 n E {0 out of 437 Selected)
111th Congress | cal10

Shape * | NAME [ PARTY !DISTRD:TID STFIPS | STATE_ABB| POP2008| _SQMI_| Shape_Length Shape_Aea
T |Folygon | Robert A. Brady [Demoorat | 4201 [z PR | 627968 | 6802 | 178678878302 | 165686458 124116

Pg. 120 — Using Join and Select by Attributes to Create a new layer

Relate |ets you associate data with this layer. The associated data isnt
appended into this layer's attribute table like it is in a Join. Instead you
can access the related data when you work with this layer’s attibutes or
ViCE-Versa.

Establishing a relate is particulary useful if there is a 14o-many or
mary-to-many association between the layer and the related data.

1. Choose the field in this layer that the relate will be based on:
ABEBR -

2. Choose the table or layer to relate to this layer, or load from disk:

I@“ 111th Congress j @

3. Choose the field in the related table or layer to base the relate on:
STATE_AEBER -

4 Choose a name forthe relate:

Congress

About relating data [ aK ] [ Cancel

Pg. 121-22 — Creating a Table Relate

yaseag §l] | [Bojeen &
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File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DBEa R x (9 (b 129524509 M= =]l
ORI THEHE AT R AR FRZAES TRy
G R e -5
2 x z‘

Table Of Contents.

&[Gle 8

5 & Number of Districts
Count_STATE_ABER
1-3
ms-7 ]
me-15
mis-32
ms-5
5 O Changed Party 111
%)

= O Major Cities
B
2 O cdt1o

© [ US Counties

m

= O 111th Congress
PARTY
M Democrat
M Republican
[ Vacant
B & USStates

w

O
= £3 E\mgisdataiUsa
B cdlllnumdist
E5 dists_per_state
& partysres

= [

it

n +

4

[@a|&n «

Pg. 123 — Saving created database tables made from related data

STATUS

| Text

Field Properties
[ Length

g. 123 — Adding Fields to Tables
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rks Insert Sclection Geoprocessing  Customize  Windows  Help

31| Change the behavior and
o| appearance of the Table OF
-g Contents,

DBES L HB x| | &-| 27 ) EEEEO R
BANQlles W-O O 7P| 2 NESTE
L ED M B
Table Of Contents ‘E
:(8]G 8 1= |§
EE=E P =
i

mis-32
-5
= [ Changed Party111

& O Major Cities
B

50 cdi1o

=
e
Hisp_sqkm
[70,000204 - 0135786
[10135787 - 2149868
1 2149869 - 32069217
1 32069218 - 476.523545
I 476.523546 - 7078.9282:
= [ 111th Congress
PARTY
M Democrat
M Republican
[ Vacant
5 O USStates

m

O
= E3 E\mgisdata\Usa
FR Al numdict x
! n | >

L —T— | | WA
Pg. 124-125, Creating density of Hispanic population by county from created and calculated
fields
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Doy v Dot - -

A table containing X and Y coordinate data can be added to the
l map as a layer

Choose a table from the map or browse for another table:

I (O FRstationss j Eﬂ'
Spedify the fields for the X, ¥ and Z coordinates:

X Field:

LOMDEG -
¥ Field: LATDEG -
z Field: <Mane =

Coordinate System of Input Coordinates
Description:

Projected Coordinate System:
Mame: MAD_1983_Lambert_Conformal_Canic

Geographic Coordinate System:
Mame: GCS_Morth_American_1983

4 b

[T]show Details

Warn me if the resulting layer will have restricted functionality

About adding XY data E 0k ] [ Cancel ]

g. 126, Displaying data from an Excel Worksheet ..
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File Edit View Bookmarks Insert Sclection Geoprocessing Customize Windows Help

DR2E& L SR x|[o o|d-| 136180 o

HEHIE R R Y ] peal R
0BG S - @B
2 x | )
)
=
8
gisdata'Oregon
cip
ANN I?
£
E
z

© 0000000 - 18370000
< 18.370001 - 36.340000
O 36.340001 - 56.960000

() 56960001 - 84.290000

(ye4.290001 - 127.720000

£ 3 E\mgisdata\Oregon\oregondata

© & gtoposhd
Value
High: 236

m

Low: 97

= 5 EAmgisdata\Oregon\ORstations,
ES ORstationss.
= £ E\mgisdata\Oregen\ORprecipne
£ ORprecipnormals§

e

< i v mm\ oo«
425980.806 319693.15 Meters

Pg. 127, Creating a permanent saved layer from an Excel file
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Mastering Skills Ch. 4, In-text Tutorial Questions

1. What is the population of the largest state?
a. 37,983,948

2. How many Democratic districts are there?
a. 256

3. What is the best potential key field in this table?
a. District ID

4. Which party received most of the changed seats in the 111™ Congress?
a. Democrat

5. Is this new table an attribute table or a standalone table?
a. Stand alone

6. Use a query to determine how many states have only one district:
a. 9

7. Which party represents the greater area, and by how much?
a. Republican
b. 783640.99 sq. miles

8. What is the cardinality of this join?
a. One-to-one

9. What is the cardinality between subregions and districts?
a. One-to-many

10. Which is the source table, and which is the destination table?
a. Districts is source table
b. States is destination table

11. How many representatives come from New England states?
a. 22

12. What is the common field in these two tables?
a. Station Name
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10.

Mastering ArcGIS - Ch. 4 Review Questions (# 1-10)

Describe the difference between an attribute table and a standalone table.

a. An attribute table shows features within a geologic data set.

Which type of database management system are GIS systems based on? How does this
type of system differ from other DBMS types?

a. Most GIS systems prefer a relational database model.

b. Relationships between different tables are not set ahead of time and can be

temporarily associated using relates or joins.
List the type of data sources from which tables may display data.

a. Spatial Data, data attributes
Describe how storing the number 255 in ASCII would differ from storing it as a binary
representation.

a. In ASCII, 255 would be 3 bytes. In binary it would be 1 byte stored in base 2.
Choose the best field type for each of the following types of data in a geodatabase:
Populations of countries in the world: Long
Precipitation in inches: Short
Number of counties in a state: Short
Highway name: Text
Distances between US cities, in meters: Long

f. Birthdays: Date
What is the cardinality of each of the following spatial relationships?

a. Students to college classes: Many-to-Many

b. States to governors: One-to-One

c. Students to grades: Many-to-One

d. Counties to states: Many-to-One
Describe the difference between a join and a relate.

a. A join physically combines the two tables, whereas a relate associates them, but

does not physically join them (which is used for a one-to-many cardinality).
You have a table of states and a table of airports, both with a state abbreviation field. Can
you join them if states is the destination table? If airports is the destination field? Explain.

a. If states is the destination, no it cannot be joined (one-to-many cardinality), it

could be related

b. If airports is the destination, it could be joined (many-to-one cardinality)
Describe the difference between using statistics and summarize functions on a field.

a. Statistics produces an on-screen graph, summarize produces a file would

summarized fields.
For each of the following problems, using data sets for the US, state whether using a
query, the Statistics function, or the Summarize function would be the best approach to
solving it.

a. Find all towns with more than 20,000 people: Query

b. Find the total number of volcanoes in each state: Summarize

c. Determine the total damage caused by earthquakes in the US: Statistics

d. Find the states in which Hispanics exceed the number of African Americans:

Query
e. Find out which subregion of the country has the most Hispanics: Query

opo o
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Mastering ArcGIS - Ch. 4 Exercises (# 1-6, 8, 10)

. How many counties in the US have the name Washington? What is there total 2010

population? Which one has the largest area?
a. 37 counties are named Washington
b. Their total population is 2,551,652
c. Washington, Maine has the largest area
Calculate the percentage of the population in each state that is African-American. Which
state has the largest number of African-Americans? Which state has the largest
percentage of African-Americans?
a. New York has the largest number of African-Americans
b. The District of Columbia has the largest percentage of African-Americans
Which subregion of the country has the greatest number of African-Americans? How
many does it have?
a. The South Atlantic subregion has the most African-Americans
b. 11,026,722 people
Add the table dating to the map document. This table contains information about marital
status by county. Which fields could you use to join this table to the US Counties table?
In the US Counties table, examine the 3 fields, STATE_FIPS, FIPS, and CNTY_FIPS.
How are these fields related?
a. FIPS, STATE_FIPS
b. STATE_FIPS is a unique ID given to each state alphabetically, CNTY_FIPS is a
unique ID given to each county within the state alphabetically, FIPS is a code
created by appending the CNTY_FIPS to the STATE_FIPS
Join the dating table to the US Counties table. Then select the counties that lost
population in the 20-yr period from 1990 to 2010. How many are there?
a. 839 counties lost population from 1990 to 2010
Use summarize to determine the number of counties in each state which lost population.
Which state had the most losing counties, and how many losing counties did each have?
a. Texas, 76 counties
b. Kansas, 68 counties
c. Nebraska, 63 counties
Using the Major Cities layer, determine how many people in the US live in state capitals
in 2007. What is the smallest, largest, and average population of the capitals?
a. 11,982,767 total live in state capitals
b. 8,104 is the minimum population of a capital
c. 1,502,129 is the maximum population of a capital
d. 239,655.34 is the average capital population

10. Which subregion of the US has the largest number of counties? How many counties

does it have? Create a map of the counties showing to which subregion each belong.
Capture the map.
a. The East North Central Sub-region has the largest number of counties (437)
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10.

1.

12.

Mastering the Skills — Ch. 5 Tutorial In-text Answers

. How many counties are selected and what is the total number of people in them?

a. 15
b. 308,618
How many cities in the US had more than 1 million people in 20077
a. 9
How many counties with more males than females lost population between 1990 and
2000? Where are they mainly located?
a. 290
b. Middle of Country
How many counties remain selected?
a. 177
How many city names begin with the word New?
a. 32
How many counties in the US are intersected by rivers?
a. 889
Which of these counties containing capitals has the smallest population? What is the
capital and which state is it in?
a. Hughes
b. Pierre
c. South Dakota
How many US cities are within 20 miles of an interstate highway?

a. 3370
What percentage of the cities is within 20 miles of an interstate?
a. 93.4%
Which rivers intersect Texas?
a. Brazos
b. Canadian
c. Pecos
d. Red

e. Rio Grande
Now which rivers are selected?

a. Flathead

b. Salt
How many counties will be in the survey? What is the total number of people who live in
these counties?

a. 19

b. 863,967
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Mastering ArcGIS - Ch. 5 Review Questions (# 1-10)

1. Whatis a query?
a. A tool to extract features or records from a feature class or from a table

2. Write a valid SQL query expression to select cities between 1000 and 10,000 people
using a field called POP2000.
a. [POP2000] > 1000 AND [POP2000] < 10000

3. Write a valid SQL expression to select all counties whose name begins with the letter Q.
a. [NAME] = ‘Q*’

4. Let T be a table containing all students attending a community college in New York. Let
A be the subset of students living in New Jersey. Let B be the students with a GPA
greater than 3.0. The query A AND B yields 200 records. The query A OR B yields 1100
records. The query A NOT B yields 400 records. Construct a Venn diagram for the sets,
labeling each section with the number of students. How many students live in New
Jersey? How many students have a GPA greater than 3.0?

a. 400 students live in New Jersey
b. 1100 — 200 = students with GPA higher than 3.0

A
(Students in
New Jersey)
400

B
(Students GPA
higher than 3.0)
900

5. From the information in Question 4, can you determine the number of students attending
the community college? If yes, state how many. If no, explain why.
a. No, the total number of students would be the entire count of Table T, numbers
given are only applicable for students living in New Jersey and/or having a GPA
higher than 3.0. Students who don’t meet either criteria are not counted.

6. What does it mean to set the selectable layers? What is the default setting?
a. To set the selectable layers is to set which viewable map layers may be selected
by ArcMap’s selection tool.
b. The default setting is to allow selection of all viewable layers.
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7. Imagine that you have some trail mix composed of peanuts, raisins, almounds, cashews,
dried cranberries, and chocolate candies colored red, green, yellow, and orange. Imagine
you apply the following set of “queries” to the trail mix:

Create a new selection of all candies

Add to selection cashews

Remove from selection red and green candies

Select from selection all nuts and candies

What do you have selected now?

All cashews and yellow and orange candies are selected

® o o o o o

8. For each of the following queries, state whether it is correct syntax or incorrect. If
incorrect, explain why.

[ZONE] = ‘COM’ AND [ZONE] = ‘RES’

Incorrect, ZONE cannot be both ‘COM’ and ‘RES’ thus query will return 0

results

[COVTYPE] = ‘SPRUCE’ AND [CROWNCOV] > 50

Correct

[POP2000] > 2000 OR [POP2000] < 9000

Incorrect, the second condition would nullify the first (i.e. all populations less

than 9000 would include populations less than 2000)

[INCOME] < 100000 AND [INCOME] > 50000

d. Correct

.O._U‘. ® e

9. What is an operator? Describe and give examples of each of the following: arithmetic
operators, logical operator, spatial operators, and Boolean operators.

An operator is limiting function on the attribute within the query.

Arithmetic operator: +

Logical operator: =

Spatial operator: within

Boolean operator: AND

opo o

10. List some advantages of creating a new layer from the selected features.
a. A new layer would be made permanent, to save the selected records, as opposed
to just viewing the query results, which would be temporary during that particular
session.
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Mastering ArcGIS - Ch. 5 Exercises (# 1-9)

1. How many states have counties names for Thomas Jefferson (i.e., how many Jefferson
counties are there)? Which state has the Jefferson County with the most people in the
year 20107?

a. 26 Jefferson counties
b. Jefferson, Kentucky had the highest population in 2010

2. How many counties in the US have more men than women? What percentage of the
counties to they represent?

a. 2,313 counties have more women than men
b. 2,313 1is 73.6% of 3,141 total counties

3. How many counties in the US have more Hispanics than African-Americans, median age
greater than 40, and a population between 50,000 and 100,000? List the names of the 3
largest.

a. 23 counties meet all criteria
b. Nevada County, CA

c. Josephine County, OR

d. Henderson County, TX

4. What is the percentage of counties in the US that have a river intersecting them? What
percentage of the US population lives in these counties?

a. 889 counties have a river intersecting them
b. 28.6% of the US population lives in these counties

5. How many counties have more than 1 million people and also contain a state capital? List
the states these counties are in.

6 counties have a state capital and also more than 1 million people

Arizona

California

Ohio

Texas

Utah

g. Georgia

6. How many cities are within 50 miles of a volcano? (Add the volcano feature class). What

is the total number of people living in those cities?
a. 142 cities are within 50 miles of a volcano
b. 5,927,959 people live in those cities

7. How many other volcanoes are within 300 miles of Crater Lake, OR? How many of these

volcanoes are also within 50 miles of an interstate?
a. 36 volcanoes within 300 miles of Crater Lake
b. 20 are also within 50 miles of an interstate

e a0 o
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8. How many cities in the West South Central subregion of the US are less than 200 miles

from Oklahoma City? Capture a map showing selected cities.
a.

198 cities are in the West South Central subregion and are less than 200 miles
from Oklahoma City
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9. How many capitals are more than 50 miles from a river? Which one has the most people?
a. 18 capitals are more than 50 miles from a river

b. Indianapolis is the largest capital more than 50 miles from a river
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