Geology 137
Midterm Exam, Spring 2000
Prof. PaulaMessina

Name:

Directions (Part I): Answer any 10 of the following 12 questions. If you need more space, use the
back of the paper. Each question in Part | isworth 6 points. [60]
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B) Why are these symbols different from each other?

D:\paul a\geol ogy\gis\midterm.wpd Page 1



3. To theright isagraphic of the outline of Cdifornia, as added to this
document by aword processing program.

A) How isthis graphic different from an outline mep of Cdiforniaas
added to an ArcView View window?

B) Describe three things we can do to an outline map in ArcView
that we cannot do to this graphic.

Question 3

4. The image of Mercury was taken by Mariner 10in

1974. It isknown that the distance from “Crater X” to

the Hero Rupes Scarp is 639 kilometers (indicated by the
black/white dashed line). The two surface features are Crater
separated by an angular distance of 15E. Given this “X”
information, what is the circumference of Mercury?

(Show your work!)

Hero
Rupes
Scarp

5. How can the Earth’ s shape be defined? Describe two examples of references used for Earth’'s
shape.
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6. Y ou are producing amap that shows the population density of the contiguous 48 sates. Since
Population

Population Density = Aea

, What type of map projection would be most appropriate

to illustrate the data?

7. Theimages (right) are
digitd representations of the
dtate of Florida

A) What isthe
difference between Figure A A B
(Ieft) and Figure B (right)?[In
addition to providing the
names of the spatia data
sructures used, give a brief s amr
description of each]

Question 7

B) Which map would likely be readable only if ArcView's Spatid Andyst extenson were
activated? Why?

8. You are querying three layersina GIS.

A) What query satement isillugtrated by the Venn Diagram? l \ : B

B) Draw aVenn Diagram for the following condition:
A XOR (B or C)
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9. Monument Vdley (AZ-UT) possesses an interesting
topography. The valey floor isfarly flat, but thereisa
great ded of localized rdief in the form of verticaly-
Sanding monuments.

A) Whét are the limitations of a grid data format
for capturing thisterrain?

o
ue aeria photo of

Question 9: Oblig
Monument Valey

B) What dternative format may provide a better mode for this landscape? Why?

10. Discuss the differences between the IDW and Spline methods for grid interpolation. Which would
be used more effectively to modd terrain surfaces?

11. Hereisagrid of eevation vaues, in meters.
A) What is the mean, the median, and the mode of these attribute data? | 100 | 100 | 120
(Show your work!)

Mean = 105 | 110 | 135
Median = 115 | 140 | 150
Mode =

B) What isthe attribute value for the spatial mean center of thisarray?
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12. Labe or li at least three problems with this map, and state possible solutions to these design flaws.
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Directions (Part I1): Pick only one question from this section. [40]

13. Caculate the dope and aspect for thiskerna’s centrd pixd. Each grid cdl is 100 meters X 100
meters. Show all work!

ge aedz0
5 i .
edzp®  eedzd &
Sope= ArcTan,[¢c—+ +¢——s ect = ArcTan?
P gdxﬂ 8dyfa AP ¢
180 | 200 | 220 dz dz
If — isapogtive number, and— isa
dx P dy
170 | 190 | 200 positive number, subtract the calcul ated aspect
from 270°
160 | 180 | 200 dz . dz . .
If— isapogtive number, but — isanegdive
dx dy

number, add the calculated aspect to 270E

dx
number, subtract the calculated aspect from 90E

dz . . dz y
If— isanegdive number, butd— isapogtive
Yy

V4 V4
If— isanegative number, and d_ isa

dx y
negative number, add the calculated aspect to
90E
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14. Totheright isaraster graphic of black and white
pixds.

A) Write the Morton Code for this graphic using the
Quad-tree structure.

B) What is the % savings of using a Morton compression technique, consdering that the uncompressed

filewould be 64 Bytes?

D:\paula\geol ogy\gis\midterm.wpd

Page 7



