Institute of Mathematical Geography

SOLSTICE:
An Electronic Journal of
Geography and Mathematics.

(Major articles are refereed; full electronic linked)

Congratulations to all Solstice contributors:

Solstice was a SemiFinalist (top 80 in the world out of over 1000 entries),
INTERNETional Award, 2001.

CURRENT ISSUE
SOLSTICE, VOLUME X1V, NUMBER 1;
SUMMER, 2003.

Front matter: Summer, 2003.

to Solstice Authors

In Memoriam

Articles (reviewed):

Sandra Arlinghaus, Michael Batty, and John Nystuen

http://www-personal.umich.edu/%7Ecopyrght/image/solstice/sum03/ (1 of 5) [6/20/2010 11:31:53 AM]


http://imagenet4.tripod.com/solsticearchive.html
http://www.pirelliaward.com/
http://www-personal.umich.edu/~copyrght/image/solstice/sum03/cover0103.html
http://www-personal.umich.edu/~copyrght/image/solstice/sum03/sols0103.html
http://www-personal.umich.edu/~copyrght/image/solstice/sum03/awards.html
http://www-personal.umich.edu/~copyrght/image/solstice/sum03/june132003.html
http://www-personal.umich.edu/~copyrght/image/solstice/sum03/batty.html
http://www-personal.umich.edu/~copyrght/image/solstice/sum03/batty.html

Institute of Mathematical Geography

Sutapa Chaudhuri and Surajit Chattopadhyay

Kulwinder Kaur

TeX file

Sandra Lach Arlinghaus

Special section, I, on Ann Arbor, Michigan.

In commemoration of years of town/gown cooperation, associated with
students in courses taught by S. Arlinghaus, 1992-present at The University of
Michigan. Thanks to the following individuals in the City of Ann Arbor who
made these projects possible. They have graciously supplied maps, aerials,

and wise counsel on a regular basis:

Merle Johnson, GIS Expert, Information Technology
Services, City of Ann Arbor

Karen Hart, Planning Director, Planning
Department, City of Ann Arbor

Wendy L. Rampson, City Planner 111, Planning
Department, City of Ann Arbor

Coy Vaughn, City Planner 111, Planning Department,
City of Ann Arbor

Jeff Kahan, City Planner 11, Planning Department,
City of Ann Arbor

Chandra Hurd, City Planner 11, Planning
Department, City of Ann Arbor

Matthew Kowalski, Assistant Planner, Planning
Department, City of Ann Arbor

Heather R. Edwards, Historic Preservation
Coordinator, City of Ann Arbor
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Ann Arbor

. Jean Carlberg, City Council

available.

Links to existing
projects already
published in Solstice.

New Projects in Solstice,
reflecting interaction
between University of
Michigan students (or
others) and municipal
authorities.

Peter Z.

Acuff, Winter 2003
Bike Parking in
Downtown Ann
Arbor,

Hyeyun Lee

Simon

VanLeeuwen, Winter
2003

(use Internet
Explorer).

Sandra Lach

_ Arlinghaus
Emile

Lauzzana, Winter
2003.

. Ann Arbor
Historic
Preservation,
Ronald Keolian,
Rachel Hornstein,

and Vanessa Reisin, Sandra L.

Please e-mail if interested in files that are no longer posted; they may be

. Matthew Naud, Environmental Coordinator, City of

. Ethel Potts, Zoning Board of Appeals

Links (and citations) to
older projects, not in
Solstice, reflecting
interaction between
University of Michigan
students and municipal
authorities

. Field Test Site:
Pall Gelman
Sciences

Matthew
Gamache, 2002.
. Parking counts
for Planning
Department by
David Brandt and
Jacob Frysinger.

Sandra L.
Arlinghaus, 2001.

Milo Tilton, Fall
2001
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Fall 2002
. Clean Waters and

Green Lawns,
Ann Arbor

Michigan,

Adam Pettinger,
Alan Striegle, Brad
Fuzak, and Kathryn
King, Fall 2002,
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Michael Baysdell,
Fall 2000.
Fazoli Site:

Baseline Study.

Jocelyn La Face,
Summer 1999.
Surface Flow

and Steep

Slopes
Resource Page

Sandra L.
Arlinghaus, 1999.
Rosalyn Scaff,
Fall 1999. Base
for current city

site.

Project funded
through the City of
Ann Arbor; she
won a "Community
Service
Professional
Award" for her
work (along with
Wendy Rampson,
Chandra Hurd, and
Sandra
Arlinghaus).
Ongoing work to
update this
material by
Wayne Buente.
A History of
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Change in a
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Katya
Podsiadlo, Fall
1998.

. Amie Ottinger,
Fall 1997. Base
for a Parks
website dealing
with prescribed
burns.

Mail

Solstice Archive

1964 Boulder Drive
Ann Arbor, MI 48104

734.975.0246
Image@imagenet.org
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SOLSTICE: FRONT MATTER

SOLSTI CE: AN ELECTRONI C JOURNAL OF GEOGRAPHY AND MATHEMATI CS
http://ww. i magenet. org

SUMMER, 2003

VOLUMVE X'V, NUMBER 1

ANN ARBOR, M CHI GAN

Foundi ng Editor-in-Chief:
Sandra Lach Arlinghaus, University of M chigan;
Institute of Mat hematical Geography (independent)

Editorial Advisory Board:
Geogr aphy.
M chael F. Goodchild, University of California, Santa Barbara
Daniel A Giffith, Syracuse University
Jonat han D. Mayer, University of Washington (al so School of Medicine)
John D. Nystuen, University of M chigan
Mat hemat i cs.
WIlliam C. Arlinghaus, Lawence Technol ogi cal University
Neal Brand, University of North Texas
Kenneth H. Rosen, A. T. & T. Bell Laboratories
Engi neering Applications.
Wl liam D. Drake, (deceased), University of M chigan
Educati on.
Frederick L. Goodman, University of M chigan
Busi ness.
Robert F. Austin, Austin Conmunications Education Services.

Book Review Editors:
Ri chard Wal | ace, University of M chigan.
Kanmeshwari Pot hukuchi, Wayne State University

Web Desi gn:
Sandra L. Arlinghaus
(with early input fromWIIliamE. Arlinghaus).

Educati onal Technol ogy:

Marc Schlossberg, University of Oregon
Ming-Hui Hsieh, Taiwan

WebSite: http://www.imagenet.org

Electronic address: sarhaus@umich.edu
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MISSION STATEMENT

The purpose of Solstice is to promote interaction between geography and mathematics. Articles in which
elements of one discipline are used to
shed light on the other are particularly sought. Also welcome are original contributions that are purely
geographical or purely
mathematical. These may be prefaced (by editor or author) with commentary suggesting directions that might
lead toward the desired interactions.
Individuals wishing to submit articles or other material should contact an editor, or send e-mail directly to
sarhaus@umich.edu.

SOLSTICE ARCHIVES

Back issues of Solstice are available on the WebSite of the Institute of Mathematical Geography, http://www.
imagenet.org and at various sites
that can be found by searching under "Solstice” on the World Wide Web. Thanks to Bruce Long (Arizona State
University, Department of Mathematics)
for taking an early initiative in archiving Solstice using GOPHER.

PUBLICATION INFORMATION

The electronic files are issued yearly as copyrighted hardcopy in the Monograph Series of the Institute of
Mathematical Geography. This
material will appear in a Volume in that series, ISBN to be announced.

To cite the electronic copy, note the exact time of transmission from Ann Arbor, and cite all the transmission
matter as facts of publication. Any copy that
does not superimpose precisely upon the original as transmitted from Ann Arbor should be presumed to be an
altered, bogus copy of Solstice. The
oriental rug, with errors, serves as the model for creating this weaving of words and graphics.
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Awards, recent

Recent Awards to Solstice Authors

. Jeffrey A. Nystuen, won the 2003 Medwin Prize in Acoustical
Oceanography given by the Acoustical Society of America. The citation was
"for the innovative use of sound to measure rainfall rate and type at sea".
It is awarded to a young/mid-career scientist whose work demonstrates the
effective use of sound in the discovery and understanding of physical and
biological parameters and processes in the sea.

. Sandra L. Arlinghaus, William C. Arlinghaus, and Frank Harary. Graph
Theory and Geography: an Interactive View (eBook), published by
John Wiley and Sons, New York, April 2002. Finished as a Finalist in the
2002 Pirelli INTERNETIonal Award Competition (in the top 20 of over 1200
entries worldwide). Link to Pirelli website, to Pirelli award flyer, and to
downloaded pages concerning this particular competition: 1, 2, 3.
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William D. Drake

IN MEMORIAM

William D. Drake
April 13, 1936-June 13, 2003.

Professor, School of Natural
Resources and Environment,
The University of Michigan
(with affiliated appointments
in the Taubman College of
Architecture and Urban
Planning and in the School of
Public Health)

http://www-personal.umich.
edu/—wddrake

Community Systems
Foundation, President:
http://www.
CommunitySystemsFoundation.
org

Archive:
http://www-personal.umich.
edu/~copyrght/csf/

Link to last birthday party:
http://www-personal.umich.
edu/~wddrake/party

Service to Institute of Mathematical

Geography:

« Original Member, Solstice
Board

« Original Member, IMaGe

Monograph Board
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Animated Time Lines

Animated Time Lines: Coordination of Spatial and Temporal Information
Sandra L. Arlinghaus, Michael Batty, and John D. Nystuen
with input from Naru Shiode*

Animation is important because it permits the portrayal of spatial information as a rapid sequence of
snapshots. Thus, it integrates time with space. Many of us think of cartoons of cute animals bouncing around
on a movie screen when we think of "animation.” As is the case with most enduring ideas, this concept, too,
has its amusing side as well as its scholarly side. Several aspects of the scholarly side have been explored
in previous articles in this journal (see list of links, below), which by its internet transmission alone, lends itself as
a fine medium in which to embed animations. In this paper we suggest the power of animation not only to
simplify complexity, but also to coordinate sequences of information portrayed graphically.

Havlin [4] used data plots to measure differences between ranks [8] over time. He captured the differences
in ranks, as a "Havlin score" on the vertical axis and the difference in time on the horizontal axis [2]. Vilensky
[7] used Havlin plots to compare texts on the basis of word frequencies; books by the same author showed
more in common on this factor than did books by different authors. The idea of measuring such differences is
one that applies to a whole range of topics: from phase-shift diagrams, to word frequencies and authorship [7],
to oil recovery [5], to agricultural applications [6], and beyond. Recently, Batty and Shiode [2] plotted
populations for 459 British municipalities in Wales, Scotland, and England in 1901 by their rank differences
every 10 years (Figure 1). Casual knowledge [2] suggests a British urban spatial system that is stable in
form; most large cities entered the urban system by 1901. The single Havlin plot (Figure 1, Shiode created
this original Havlin plot) displays a remarkably complex data set at a single glance. It also suggests the
underlying stability of the dynamics of this urban system through similarity of successive pattern as one
moves from left to right: color, only, serves as a guide to tracking the pattern.
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Figure 1. Static Havlin plot for rank differences in British population, 1901-1991
[2].

To gain a more focused look at this pattern, we animate the Havlin plot: a dynamic visual serves as a model
for the underlying dynamic system (Figure 2). When the plot is animated, the time lines come into the picture
in sequence; the corresponding sequence of dates for each time line is coordinated, using color, to enter
the picture along with the curve. Coordination of sequences within a single image can underscore elements of
that image's content. Figure 2 emphasizes the time at which a particular curve enters the system so that one
can easily track the dynamics of the British urban spatial system through a complex data set. Note in
particular that it is far easier to distinguish the 1971 curve from the 1981 curve in the animated figure than it is
in the static figure.
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Figure 2. Animated Havlin plot coordinated with time legend.

The Havlin plot is an effective means of portraying complex urban dynamics in the British system because

new cities do not enter the picture in any significant manner. If one wishes, instead, to look at a

corresponding plot for United States cities, the problem of cities entering and leaving the system obscures
meaning to the pattern. Thus, Batty [1] focuses instead on this entry/exit of cities from the broad urban

system and expresses it in terms of half-life: the extent to which new cities enter the list of top 100 cities, at
each time slice, and the extent to which cities already in this list leave the list. A plot of these values [1], tallied in
a matrix, results in a somewhat inverted Havlin plot (Figure 3).
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Figure 3. The Lives of US Cities from 1790 to 2000 [1].

Again, animation offers a dynamic view of a dynamic system. Time lines in Figure 4a portray an

animated sequence of Figure 3: the moving blue line simplifies the otherwise complex visual pattern.

The interested reader, of course, will ask about the derivation of these time lines. In conventional format,

that reader might be referred to a matrix and left to run an eye up and down columns to understand the
derivation of the plotted curves. Figure 4b imitates that eye movement with an animated matrix. The blue color
of the curves in Figure 4a coordinates with the blue color of the matrix column outlines in Figure 4b to show
clearly which column corresponds to which plotted curve: coordination of animations clarifies

mathematical process. Coordination of images, each of which is itself an animated image, presents a sort
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of "meta" animation: an animation of animations. Thus, the transformation from the numerical to the geometric
is emphasized.

Figure 4a. Animated sequence of time lines.
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1970 ] 8 13 1w X 30 34 42 45 51 &7 BO) B2 BE Y5 Y5 B2 52 100 B9 B3| 78
1980 7 8 13 1 25 X8 33 & 40 46 51 55 56 B2 BEA1 V5 B4 8% 1000 50 B4
1990 ] o1 1m0k 30 3 37 42 47 a0 51 85 BO B3 RGO VH B3 B0 1000 53
2000 ] o114 X 24 0w/ #N 3m 40 45 47 49 53 58 BO RS VS5 Y B4 53

100

Figure 4b. Animated sequence of matrix columns.

Figure 4. Animated sequence of time lines (4a) coordinated with animated sequence of matrix columns (4b)
to show derivation of plotted curves.

In the current Internet climate, this technique of image coordination can be effective only if the
targeted audience is known to have high speed connections to the Internet or has the capability to download
and view the image on a modern computer. Otherwise, the timing between successive images quickly goes out
of kilter; fortunately, however, modern computing capability is rapidly becoming more affordable and
more widespread. Figure 4, viewed as a single whole, displays this sort of synthesis of animations.
Dynamic images of all sorts, including coordinated sets of images that are themselves dynamic, serve as models
for dynamic systems.

http://www-personal.umich.edu/~copyrght/image/solstice/sum03/batty.html (6 of 8) [6/20/2010 11:36:40 AM]





Animated Time Lines

*Naru Shiode (SUNY-Buffalo) produced the data for the Havlin plots (see http://www.casa.ucl.ac.uk/naru/
portfolio/social.html )
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Viewing the relative importance of some surface parameters
associated with pre-monsoon thunder stormsthrough Ampliative
Reasoning

Sutapa Chaudhuri and Surajit Chattopadhyay
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Abstract

Instead of going into the physical detail of the pre-monsoon thunderstorms of north
eastern India, a mathematical study has been done to discern the relative importance of
some prominent surface parameters namely, surface temperature, relative humidity and
air-pressure, in creating severe thunderstorms over the aforesaid region. The dataset
associated with this weather phenomenon has been explored through the technique of
Ampliative Reasoning. It has been finally found that surface temperature has the most
important role in creating pre-monsoon thunderstorms. Relative humidity is less

important and air-pressure is the least important.

Key words: Ampliative reasoning, Entropy, thunderstorms





I ntroduction:

The pre-monsoon thunderstorm, locally known as a Nor’wester, represents a
mesoscale phenomenon. This kind of severe storm happens over the Northeastern part
of India during the period of pre-monsoon (March-May). Since the pre-monsoon
thunderstorms are generaly accompanied by torrentia rain, high wind speed, hail and
so forth, an appropriate prediction with sufficient lead-time has continued to be a
challenge to atmospheric scientists. Almost al experiments related to prediction of
these storms have been based either upon statistical or numerical techniques (Murphy et
a. 1989 [4], Wilks 1997 [5], Kumar et al. 1996 [3]). The complexity of the
meteorological system and insufficient data has recurrently led to flawed results.
Consequently, no method to date has proved sufficient to predict pre-monsoon
thunderstorms over the Northeastern part of India.

The present paper uses the method of “Ampliative” reasoning (Klir and Folger,
2000) [2] to arrange, according to importance, some prominent surface parameters
associated with this kind of thunderstorm. The percentage changes in the magnitudes of
the corresponding parameters have been taken as the inputs for the study. Ampliative
reasoning has been applied to discern the variation in the entropy associated with the
probability distributions corresponding to the expected changes (%) in the magnitudes
of the parameters under study. The parameter with maximum fluctuation in the entropy
with change in the expected change in the magnitude (%) has been identified as the

most important parameter associated with the pre-monsoon thunderstorm of the





region. Surface parameters tested in this paper are: surface temperature, relative
humidity, and air pressure.
Ampliative Reasoning:

Ampliative Reasoning is a probabilistic adaptation of a more general principle
of reasoning in which the conclusons are not entailed in the given premises. This
principle is based on two statements:

Knowing ignorance is strength.
Ignoring knowledge is sickness.
When applied within the framework of probability theory, this principle is made
operationa by employing Shannon entropy as the unique measure of information. Here,
among all probability distributions that conform to the evidence, the chosen distribution
needs to be ensured to have maximum uncertainty (i.e. minimal information) (Burg,
1967) [1]
Thus, the problem is to determine a probability distribution that maximizes the

function:

H(pl,pzyKypn):-é P N Dy e D

i=1
The constraints are:

) p20il N

i) & p=1

i=1

i) E0) =& px

i=1





We construct the Lagrangian,

J a8 0 8 0
L=-a pInp -acqa p-1+- bca pixi-E(X)+ ................................. 2
i=1 €i=1 1] €i=1 1]

Where a and b are Lagrange Multipliers.

Partial differentiation of equation (2) yields:

Ez-|np,-1-a- DX =0 3
fip

L 3

el = o T 4
1 elp. (4)
L g

— = E(X) - DK e e e e e e e e 5
b (x) ci'al:lp. i )

Usng(3) andi=1,23,...,n

P = exp(-1- a - bxl) U
p, =exp(-1-a - sz)'I',

a x exp(- bx)
Therefore, E(x) ==

n

a exp(- bx)

i=1

= én [% - E(QJeXP-DX) = 0o (8)

i=1





-4-
When (8) is solved for b and the solution is substituted in (7), maximum entropy

probabilities are obtained and thus, maximum H ( p,,p,.,...,p;, ) iSachieved.

Data and Analysis:

In the present study, thunderstorms occurring over Calcutta (Kolkata), Bhubaneswar,
Agartala, Gopalpur have been considered. The number of thunderstorms considered in
this study is 65. Vaues of the previoudy mentioned parameters before and after
thunderstorms have been taken and percentage changes in the vaues due to

thunderstorms have been calcul ated.
Results, Discussion, and Conclusion:

Equation (8) has been framed by varying n from 1 to 65 for each of the parameters. The
expected changes (%) in the magnitudes of the parameters have been put in the place of
E(x). Each equation framed this way has a ‘b’ that has been found by using the
Newton/Raphson method. Each solution for b has produced a maximum entropy
probability distribution. Using these probability distributions, entropies as defined in
(1) have been calculated for each equation. The summarized results have been
displayed in Table-l. From this Table it follows that maximum fluctuation in the
entropy value has occurred for surface temperature and minimum fluctuation has
occurred in case of air pressure. Thus, as a consequence of severe thunderstorms of the
pre-monsoon season, change in the value of surface temperature is more probable than
change in the value of relative humidity and air-pressure. Feedback from these

parameters into thunderstorm creation therefore suggests that surface temperature has





the largest contribution (of the three parameters considered) in

thunderstorms.

-5

creating new severe

Expected change in

the magnitude of | Entropy associated | Entropy associated | Entropy associated
the parameter due | with surface with relative with air-pressure.
to thunderstorm temperature. humidity.
(%)

5% 13.0756 10.7634 16.0172

6% 11.0832 10.3211 15.9875

7% 10.0123 9.5674 15.0011

8% 9.1745 8.9921 14.9324

9% 7.2214 7.8764 14.1352

10% 5.3124 6.9342 14.0021

11% 3.1437 5.9873 13.5683

Table-1. A tabular presentation of the entropies associated with different expected
magnitudes of changes (%) in some prominent parameters due to thunderstorms.
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ON L' -CONVERGENCE OF MODIFIED SINE SUMS

RULWINDER KAUR

Abstract. In this paper a criterion for L' —convergence of a new modified
sine sum with semi-convex coefficients 1s obtained. Also a necessary and sufficient

condition for 1! —convergence of the cosine series is deduced as a corollary
2000 Mathematics subject classification: 42A20, 42A32.

1. Introduction. Consider the cosine series
; o -
(1.1) g(x) = - + ) arcoskx
==, A ]
with partial sums defined by §,,(x) {-;" b3 agcoskx

- [ |

and
let g(x) = limS,,(x)

Concerning the /."-convergence of cosine series (1. 1) Kolmogorov [5] proved the
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following theorem

Theorem A. If {a,} is a quasi-convex null sequence, then for the
L'-convergence of the cosine series (1.1) it is necessary and sufficient  that
LI_I_]}I!.,]UEH = |},

The case in which the sequence {a,} i1s convex, of this theorem was established
by Young [9]. That is why, sometimes, this Theorem A is known as
Young-Kolmogorov Theorem.

Definition|[4]. A sequence {a,} is said to be semi-convex if a, -+ 0asn —+ o,

and

(1.2) Eri:ﬂ?:r,_._i FAfa,| < oo, {ag = 0)
H=|
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o ]

where
Ala, = Ad, — Adpa

It may be remarked here that every quasi-convex null sequence is semi- convex.

Bala R. and Ram B. [1] have proved that Theorem A holds true for cosine series
with semi-convex null coefficients in the following form

Theorem B. If {a;} is a semi-convex null sequence, then for the convergence of
the cosine series (1.1) in the meiric space L, it is necessar) and .Hgfﬁu:'frfﬂ thrt
ap-1 logk = o(l), k = o

Garret and Stanojevic [2] have introduced modified cosine sums

L

2a(x) = %EIMH + EZ.(ﬁ.[fl.}cuﬁ.ﬁ_T

k=) =]

Garret and Stanojevic [3], Ram [7] and Singh and Sharma [8] studied the

I.'-convergence of this cosine sum under different sets of conditions on the coefficients

"Ir:
Later on, Kumar and Ram [6], introduced new modified cosine and sine sums as
e i
falx) = “% 4 Ezh[T':nﬁmsix
= il it
and

gn(x) = 3.3 A5, Jksinke
bl :
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and have studied their [.'- convergence under the condition that the coefficients a,
belong to different classes of sequences. Also they deduced some results about L'-

convergence of cosine and sine series as corollaries.

We introduce here new modified sine sums as

Ky(x) = l EE[A¢4...; Ay ) sk

Y = E
2sInX 1= o

The aim of this paper is to study the L' —convergence of this modified sine sum

with semi-convex coefficients and to obtain  the above mentioned result of Bala R.

and Ram B as a corollary.
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2. Main Result. The main result is the following theorem:
Theorem 2.1. Let {a,} be the semi-convex null sequence, then K ,(x) converges
to g(x) in L'-norm.

Proof. We have

- o :'.1-|
Sa(x) = ==+ apcoskx
g ke ]

I -
—=— 2 arcoskx2 sinx
2sinx ll

< :
T ;u*[&m\ | )x — sin(k — 1)x]

| o : - sin(n + 1)x
= 5=— ¥ (k-1 — Qg ) sinkx + @y SBEE 4 g B + L)%
2sinx = 2sinx 2sinx

l . : I sin(n + 1)x
' #L{mu FAay g )sinkx + @, ,'"';'”—"“ + -ti',.#
2sInx i 2sinx 28y

Applying Abel’s transformation, we have

5,(x) I—(Z(ﬂ:m + A% YD (x) + (a, —cz..-.;]‘hf.rll)

2sinx \ =

Sin KX : sin{n + 1)x
SNNE o ST R

ol ¥ R : ’
25Ny 2sInx

Thus

g(x) = hmS,(x)
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|

TEihG Zfﬂ:fq F AZAa, }f},, (x)

i=1

Also

el 1 — :
K,(x) - mz]:z{m 1 — Adp )sinkx

= ?'qu (Z{u - dg1 ) sinkx — (a, u,,.-;JfJ_.,.{.r]]
Applying Abel’s transformation, we have

n

K.(x) = -,,I— 2 (Aay, — Adpa }IHJ,-fr}

lsinx =

l El{n"m + Ala ]F‘hlf.'r}

2sinx £
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and

b 2 i A2 W (x)
E : E (A“ay + Aa) Ml
2ginx o~

m + A
lil_ﬂ{ﬁ,.z (&%a; + A%ay I}M.;i.rJ'J

ol |

g(x) — Kp(x)

[hus, we have
x x
_[;t:i.m'} - Ku(x)ldx = O( 3. K(aZax + A%aey)|)
o A |'-|

=o(1),bv (1.2).

This proves Theorem 2.1.

Corollary. If {a,} be the semi-convex null sequence, then the necessary and sufficient
condition for L'-convergence of the cosine series (1. 1) is rIi['t}u,, logn = 0.
Proof. We have
|85 (x) — g(x) || < [|Sa(x) = Kalx) || + [|Kn(x) — g(x) |
Kq(x) —g(x) ||

( Dy (x) Sin nx sin(n + 1)x
Ay — A2 )= + Q) o Ty :
25InXx 25Inx 2sInx

Also

" -
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1, (x) sinnx sin(n + 1)x
. T i g &l g :
2sinx ik 2sinx

{{u,, Qpe2)-

= ! JI‘I:J.-':-T.:I = .5-”:-1'-}' : + Ilﬁ-'-r: lt} ﬂ.f[.'l.'_} s

Kalx) = 8a(x) ||

and

I|:'“-: = “‘.-:--.'.]'I = Iziﬂﬂ-’. -"1”1—3:' ‘
k=g

— k .
L F(Ad-1 — Al J‘
‘-'. | K :

o
=

Z .&'l{ﬁjﬂ_'_ 1 .r“\'-H'_'_ 5}

K=r+1
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. D.(x)
2sinx

Since dx = O(n)

[herefore

B L
(a, ::,_._-]j :S”“—u’.\

{a, — again),
all)

Moreover,

-'J’:I : g_-injr'r +a SIH{H T .I:H.- “F‘

E!I -3 N =
i [ 2sinx = 2sinx
[ SINAX sin(n + 1)x |
] L."I'- 1 ey i - '[I\
: 2sinx 25INx

-

an | [0,(x)|dx

=

~ (a,logn)
Since ||K(x) —g(x) || = o(1), (n =+ o). by Theorem 2.1

Therefore it follows that

hn

Fi—+F

f 2(x) = §;(x)dx = of1),
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if and only if hma, logn = 0.
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Downtown Ann Arbor Height Experiments.

Ann Arbor, Michigan:
Virtual Downtown Experiments
Sandra Lach Arlinghaus
The University of Michigan
with input in varying degrees from the individuals noted at the end of this article.

The problem of where to locate tall buildings, with sensitivity to existing building types on adjacent and

nearby lots, is a difficult one. In Ann Arbor, building height is currently limited by "floor area ratio" (FAR).

The FAR is calculated as the ratio of floor area in a building divided by parcel area, times 100. If a given parcel
has an FAR of 100, then a building footprint built lot line to lot line may have a height of 1 story. If a parcel has
lan FAR of 200, then a building footprint built lot line to lot line may have a height of 2 stories. Similarly, an FAR
of 300 yields a building of height 3 stories covering the entire parcel. Thus, on a parcel with an FAR of 300,
lone might, instead, build a building on half of the lot area but of height six stories, or on a third of the lot area
but of height 9 stories. On the same parcel, a 30 story building could be built only if its footprint covered
one-tenth of the land area of the parcel. The FAR provides a height limit based on the size of foundation
needed to support a tall building. It also offers subtle encouragement for preserving some amount of open
space and visual variation in the region to which it applies. The drawback is that a tall building may get built

ith no regard to the broader context of how a new building will fit in with existing buildings on the

surrounding parcels. A possible side effect of using FAR (alone) to limit height is that it might encourage

parcel amalgamation by large developers, thereby driving out desired local small business owners. [Note: in
Ann Arbor, there are also "premiums" designed to encourage residential construction, and other uses viewed

as "desirable” in the downtown; these allow an increase in FAR. They will not be covered in this

abstract discussion.]

The FAR is assigned by zoning type. In the downtown, there are currently parcels assigned to each of 22
different zoning categories (AG, C1, C1A, C1AR, C2A, C2AR, C2B, C2BR, C3, M1, M1A, M2, O, P, PL, PUD,

R1D, R2A, R2B, R4B, R4C, R4D). Roughly speaking, any category beginning with C is a commercial category; M
is for manufacturing; R is for residential. The AG category is for agricultural zoning, O is for office, P (except

or PUD) is for Public Land (as for the University of Michigan which, as a State university, contributes no funds
o the city taxpayer economic base), and PUD is for Planned Unit Development. In Figure 1, the animated

map shows the City of Ann Arbor parcel map colored as a thematic map by zoning category: the broad PL zoning
is part of the central campus of the University of Michigan. The curved line near the left side of the

map. representing the Ann Arbor Railroad corridor, has most of the manufacturing parcels adjacent to it.
Separate categories enter the picture in sequence, arranged according to alphabetical ordering of zoning
category. The coloring scheme is exhaustive: every parcel is covered. It is also mutually exclusive: no parcel
has more than one color. Thus, the zoning classification serves as a geometric partition of the parcels.
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Figure 1. Zoning animation of 22 zoning categories:

final frame.

AG, C1, C1A, C1AR, C2A, C2AR, C2B, C2BR, C3, M1, M1A, M2, O, P, PL, PUD, R1D, R2A, R2B, R4B,
R4C, R4D. Zones enter the animation in alphabetical succession. Attached labels are added in the

Once an inventory of parcel categories is obtained by creating thematic maps, the groups of parcels will
be removed in accordance with various ideas. The goal is to select targets of opportunity for taller projects
as illustrated below.

Animated maps are useful for showing change; static maps are useful when one wishes to take a longer look
at pattern without regard to change in pattern. Thus, Figure 2 shows the final frame of the animated map

in Figure 1 along with a layer showing the boundary of the Downtown Development Authority (DDA) in yellow,
he railline in black/yellow, the floodway (channel) outline of Allen's Creek in blue, and the floodplain outline
of Allen's Creek in cyan.
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Figure 2. Zoning categories, DDA boundary, railline, floodway and floodplain.

The current interest is to consider only zoning categories, as the downtown "core," of C1A, C1AR, C2A,
C2AR, C2BR as those containing parcels that are targets of opportunity for building structures of height
greater than that permitted by FAR. The current FAR in these categories is either 200 or 300. The idea is
hat there may well be parcels within these core downtown areas that could support height in excess of
hat permitted by the FAR. In Figure 3, the shading is removed for these zoning categories; they are
easily focused on as a grouping. When parcels containing historic district designation (and relatively
short buildings) are superimposed on the pattern in Figure 3, further limitation of targets of opportunity is
he result (Figure 4). The historic district parcels were inserted in a separate step because they overlap
he standard zoning hierarchy and are not a part of the geometric partition noted above.
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Figure 3. Shading is removed from C1A, C1AR, C2A, C2AR, C2BR zoning categories--the downtown
core--to visually group these regions as those containing parcels that are targets of opportunity for
height in excess of that permitted by the FAR.
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Figure 4. This map is identical to the map in Figure 3 with historic district parcels superimposed in
red. The historic district designation further limits the targets of opportunity.

The white areas of the map in Figure 4 contain all the possible parcels in the downtown core that do not
carry historic district designation. Some of them already have buildings built on them; others do not. Those
ith buildings on them may become eventual redevelopment targets; those with no buildings on them may
be short-range targets. To take a closer look at the area, insert an aerial photo of the DDA behind the map
in Figure 4 (as well as other items of possible interest, such as contours to identify steep slopes). Figure 5 shows
a zoom-in on part of the white area; in that figure, however, the "white" area has been replaced with aerial so
hat one can see directly the current content of all parcels in the core that do not have historic district
designation. One can see what is on each parcel and might determine, therefore, a strategy for
argeting opportunities for development in excess of the FAR.

current suggestion by the Planning Department staff and the Ordinance Revisions Committee is to use the
street hierarchy to select general target areas: wider streets support taller nearby structures. Thus, the zoom-
in of Figure 5 is on Huron Street, the widest street in the DDA. Use of the aerial not only permits
quick determination of where parking lots and existing buildings are located but it also shows shadow pattern
of existing buildings suggesting guidelines for upper story setbacks and other tools that limit reduction of
light. Light in the streetscape is pedestrian-friendly (and vegetation-friendly), particularly at this mid-
continental latitude. Highest priority immediate targets of opportunity for height in excess of that permitted by
he FAR thus appear (from the abstract representation in Figure 5 alone) to be in the large parking lots

isible along Huron Street, with suitable upper level setbacks to minimize shadow in the street. Further analysis
is needed, however, to include steep slopes, opinion from members of the public and from developers, the will
of governing bodies, and various other acadmic and non-academic factors.
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Figure 5. Zoom in--use the street hierarchy to suggest locales--notice the shadows leaning out into
Huron Street as well as the content of the core area along Huron Street, from tall buildings to parking
lots.

Dynamic maps, produced in Geographic Information Systems (GIS) software, when coupled with high quality
aerial photography produces powerful visualization capability that can guide decision-makers. One limitation of
his visual analysis is dimensional: even though the aerials are high quality, one still really has only a
wo-dimensional view of a three-dimensional scene. The ideal would be to have dynamic three dimensional
models of the core area. Virtual reality (VR) affords such an opportunity in two different ways: through
eb-based virtual reality and through immersion in a virtual reality CAVE. Only the former technique can

be displayed in this article. The plan, beyond the VR experiments in this article, is to take files such as these,
place them in the CAVE in the Media Union at The University of Michigan North Campus in Ann Arbor, and
invite policy makers to immerse themselves in the virtual reality created by alternative height scenarios (report
0 come in a subsequent issue of Solstice) in order to consider the issue of a maximum height ordinance or
lany other zoning issues in the downtown.

o view the VR experiments below (Figure 6), first download Cosmo Player and install it in your browser
according to directions. Then, click on the links below and practice navigating through the streets of
downtown Ann Arbor.

: translucent buildings
are superimposed, lot line to lot line on
parcels in the downtown core zones. This
VR experiment depicts the downtown with
the simplest use of the FAR. [The DDA
region is shown in black; the Allen Creek
floodplain in blue.]
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: again,
buildings are superimposed, lot line to lot
line, on parcels in the downtown core
zones. This VR experiment depicts the
downtown using actual building heights,
where known. [The DDA region is shown in
gray; the Allen Creek flooplain and
floodway in shades of blue; building color is
according to height category.]

Figure 6. Virtual Reality experiments
performed using ArcView GIS, v. 3.2, with
Spatial Analyst Extension and 3D Analyst
extension (from ESRI)..

The title of this article contains the word "experiment.” There remain many directions one might move from
hese initial experiments in order to use maps, aerials, and virtual reality as a guide to decisions. Some of
hese next steps are enumerated below.

Digitize the aerial photograph of the DDA so that VR can be constructed on actual building footprints rather
than only on a parcel outline basis.

Field-check building height measurements.

Introduce final files into an immersion CAVE environment and invite policy-makers to immerse themselves

in various 3D alternatives for height in the downtown.

Consider other patterns for zoning in the downtown. For example, one might begin with the historic

district designations and buffer these with fringe areas of various heights supporting gradually increasing
heights away from historic buildings (as constrained by a number of variables such as with road width or
street hierarchy, proximity to residential zoning, steep slopes, design standards, or various other factors). Thus,
a new geometric partition of parcels, based on historic designation, would emerge.

Recommendation and implementation of any policy for limiting height in the downtown is beyond the scope of
any of this material.

The author acknowledges productive meetings with and assistance from

her colleagues on the City of Ann Arbor Planning Commission (Sandra Arlinghaus (Chair), Kevin McDonald
(Vice-Chair), Scott Wade (Secretary), Braxton Blake, Jean Carlberg, Kristen Gibbs, Christopher Graham,
William Hanson, and Steve Thorp);

the Ordinance Revisions Committee of that Commission (Hanson, Chair; Carlberg, Arlinghaus, Blake);

the City of Ann Arbor Planning Department staff (Karen Hart, Planning Director; Wendy Rampson, Coy
Vaughn, Donna Johnson, Jeff Kahan, Chandra Hurd, Alexis Marcarello, Chris Cheng, and Matt Kowalski);
Merle Johnson, City of Ann Arbor, Information Technology Services;

Heather Edwards, Historic District Preservation Coordinator, City of Ann Arbor; and,

the Mayor of Ann Arbor, His Honor, John Hieftje.

Software used: ArcView GIS, v. 3.2, with Spatial Analyst Extension and 3D Analyst Extension. All from
ESRI (Environmental Systems Research Institute, Redlands, CA).
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#VRML V2.0 utf8

#  ArcView 3.0/3D Analyst Extension

#  ESRI

#

Group {

  children [

    WorldInfo {

      title "allenflood.wrl"

      info [ "ESRI" ]

    }

    NavigationInfo {

      headlight TRUE

      speed 69.108

      #type [ "WALK", "EXAMINE", "FLY", "NONE" ]

    }

    Background {

      #groundAngle [ 0.785 1.57096 ]

      #groundColor [ 0.0 0.3 0.5, 0.0 0.3 0.5, 0.0 0.3 0.5 ]

      groundColor [ 0.823529 0.823529 0.823529 ]

      #skyAngle [ 0.785  1.57096 ]

      #skyColor [ 0.4 0.7 0.8, 0.3 0.6 0.7, 0.2 0.5 0.6 ]

      skyColor [ 0.823529 0.823529 0.823529 ]

    }

    Viewpoint {

      position 0.0  863.846 8638.464

      orientation 0.0 0.0 0.0 0.0

      description "Default view"

    }

    DirectionalLight {

      ambientIntensity 0.2

      color 1 1 1

      direction  -2 -5 -1

      intensity 0.8

      on TRUE

    }

    Inline { url "allenflood1.wrl" }

    Inline { url "allenflood2.wrl" }

    Inline { url "allenflood3.wrl" }

    Inline { url "allenflood4.wrl" }

    Inline { url "allenflood5.wrl" }

    Inline { url "allenflood6.wrl" }

    Inline { url "allenflood7.wrl" }

    Inline { url "allenflood8.wrl" }

    Inline { url "allenflood9.wrl" }

  ]

}






#VRML V2.0 utf8

#  ArcView 3.0/3D Analyst Extension

#  ESRI

#

Group {

  children [

    WorldInfo {

      title "dda5height.wrl"

      info [ "ESRI" ]

    }

    NavigationInfo {

      headlight TRUE

      speed 68.819

      #type [ "WALK", "EXAMINE", "FLY", "NONE" ]

    }

    Background {

      #groundAngle [ 0.785 1.57096 ]

      #groundColor [ 0.0 0.3 0.5, 0.0 0.3 0.5, 0.0 0.3 0.5 ]

      groundColor [ 1.000000 1.000000 1.000000 ]

      #skyAngle [ 0.785  1.57096 ]

      #skyColor [ 0.4 0.7 0.8, 0.3 0.6 0.7, 0.2 0.5 0.6 ]

      skyColor [ 1.000000 1.000000 1.000000 ]

    }

    Viewpoint {

      position 0.0  860.233 8602.325

      orientation 0.0 0.0 0.0 0.0

      description "Default view"

    }

    DirectionalLight {

      ambientIntensity 0.2

      color 1 1 1

      direction  -2 -5 -1

      intensity 0.8

      on TRUE

    }

    Inline { url "dda5height1.wrl" }

    Inline { url "dda5height2.wrl" }

    Inline { url "dda5height3.wrl" }

    Inline { url "dda5height4.wrl" }

  ]

}
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Tornado Siren Location

Ann Arbor, Michigan
Sandra Lach Arlinghaus
The University of Michigan
with input from those noted below.
sarhaus@umich.edu

http://www-personal.umich.edu/~copyrght

Different strategies for locating systems of sirens exist in different locales across the nation. In Ann Arbor,

and elsewhere, sirens noise is designed to alert citizens in the outdoors. Citizens who are indoors may hear

the sirens but the requirement is that people outdoors be able to hear them. Thus, spacing requirements
between sirens becomes important. When there are barriers to overcome (all else being equal), such

as topography, buildings and street noise, one might expect sirens to be required to be more closely spaced than
in flat, open countryside. Indeed, a brief review of municipal requirements on the world wide web reveals

that Oakland County, Michigan views each siren to be capable of covering about a one mile radius. The
Baltimore City Fire Department selects spacing at 3200 feet.

The sequence of animaps below, of Ann Arbor, suggests a locational strategy for pinpointing positions for
new sirens.

In this first animated map, Figure 1,

. the red dots show the location of the existing system of sirens.

. The light green circles are buffers of radius 3200 feet, the Baltimore standard. Employing the Baltimore
standard provides continuous central coverage with gaps at the perimeter.

. The light yellow circles are buffers of radius one mile, the Oakland County standard. Employing the
Oakland County standard provides a continuous block of coverage. As new areas come in to the city in 2007,
as per boundary agreements, new sirens will need to be added to maintain coverage.

. The red outlines of polygons, in a sort of bubble foam, are outlines of the Dirichlet tesselation on the fire
stations. The Dirichlet polygons are mutually exclusive and cover the entire area in the one mile buffer. Pick
any point within the one mile buffer. Note which Dirichlet polygon contains it. Thus, the siren in the
same Dirichlet polygon as the selected point is the siren closest to that selected point. Each Dirichlet
polygon contains all the points closest to the siren in that polygon.
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. Successive buffers have radii of 1000, 2000, 3000, 4000, and 5000 feet.

. Streets enter the picture along with buffers, showing zones of connectivity and perhaps suggesting
emergency routes in the 3000 or 4000 foot buffer level. There is a northwest arterial that is entirely
contained within the 4000 foot buffer. On the east side, routes through the southeast/central (Ann Arbor
Hills) area show strong coverage.
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Figure 3. In this view, connectivity of the road network, already within earshot of existing tornado sirens,
is emphasized.

Finally, where might one consider locating new sirens (Figure 4)?

. The 5000 foot view shows a gap in coverage just south of Pioneer High School, east to the U. of M. golf course.
. Within the Dirichlet tesselation, highest priority might therefore (all other things being equal) be given to putting
a siren in the gap; indeed, golfers are an important target population!
. Outside the Dirichlet tesselation, highest priority might therefore be given to the gap at the right edge of
the tesselation that is within the freeway ring but is as yet uncovered by a siren. The location for a new siren
was found by digitizing the uncovered area, calculating the centroid of the digitized region, and then using
the centroid as the proposed siren location. In implementation, it is likely that actual position will not
follow centroid location exactly as one factors in property rights, ease of siren maintenance/access, and so forth.

The cyan (turquoise) sets of concentric circles in Figure 4 fill these two gaps.
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ANMN ARBOR: SIREN SPATIAL ANALYSIS

Sirens: red dots
Buffers: 1000 foot contour interval

Dirichied tesselation: red bubble: foam.
Partitions wihan area into pobygons.
Each polygon containg all points
nearast the siren in that polygen
Paints an the boundary ane
equidistant from two or more sinens.

Lack of coverage:
1. East side, Concordia area
2. South of Pioneer High; UM golf course

Areas of weaker coverage: dark brown.

Radius of bubble foam edge is one mile.

Blue dots suggest new locations.

Eastern location calculated as
centroid of digitized polygon west
of U523 bounded by dark brown arcs.

Increased coverage shown as sets
of concentric circles.

By
AN karaticn BperrtAls Anc s
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Figure 4. Cyan concentric circles targe locations for two new tornado sirens.
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Click here for a link to an interactive map made
using ImageMapper 3.1 from Alta4.com . Click on
a dot on the linked map. Portions of the underlying
database associated with that dot will pop up next
to the map. The entries in the database are
hypothetical and are present to suggest the range
of power of this sort of map for organizing data.
There is no need for any extra plug-in so that users
who are NOT administrators of a machine may also
have access to municipal files, from their local
public library, public university, or elsewhere.

Directions for future research:

. Contour map of city

. Triangulated Irregular Network
(TIN) made from contour map
to show topography

. Superimposition of sirens on
topographic map

. Recommendations for siren
location or relocation based on
this finer analysis.

Input from:

. Matthew Naud, Environmental Coordination Services, Director, City of Ann Arbor;
. Merle Johnson, Information Technology Services, City of Ann Arbor;
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. Adele ElAyoubi, Neighborhood Watch Coordinator, City of Ann Arbor Police Department;
. Karen Hart, Planning Director, City of Ann Arbor.

Oakland County, Michigan
http://www.co.oakland.mi.us/ems/program service/torn siren.html

Baltimore, Maryland, Fire Department
http://www.ci.baltimore.md.us/government/fire/pr021016.html
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Mail

Mail suggesting links of possible interest to Solstice readers

. From Robert F. Austin: Interesting GIS page: http://www.geog.ubc.ca/
courses/klink/g470/class00/gmenglan/frames.html

. From Ming-Hui Hsieh: software that allows us to split a picture, create a link
for every mini-picture, and then put them back

together in a webpage. http://www.b-zone.de/software.htm
. From Marc Schlossberg: Landsat images as art - http://astroboy.gsfc.nasa.
gov/earthasart/

Many thanks to Marc, Ming-Hui, and Bob for their thoughtfulness. Please feel free
to communicate other links to Marc or Ming-Hui, or to IMaGe directly.

Educational Technology Experts:
Marc Schlossberg

Ming-Hui Hsieh
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Ann Arbor, Michigan: Virtual Downtown Experiments, Part 111
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About: Tornado Siren Location: Ann Arbor, Michigan

. Letter from United States Member of Congress, John Dingell

. Quotations from articles from The Ann Arbor News.
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Viewing the relative importance of some surface parameters

associated with pre-monsoon thunderstorms through Ampliative
Reasoning

Kulwinder Kaur
On L1-Convergence of Modified Sine Sums
TeX file link.

Sandra Lach Arlinghaus
1. Ann Arbor, Michigan: Virtual Downtown Experiments

2. Tornado Siren Location: Ann Arbor, Michigan

Special section, I, on Ann Arbor, Michigan.

In commemoration of years of town/gown cooperation, associated with
students in courses taught by S. Arlinghaus, 1992-present at The University of
Michigan. Thanks to the following individuals in the City of Ann Arbor who
made these projects possible. They have graciously supplied maps, aerials,
and wise counsel on a regular basis:

. Merle Johnson, GIS Expert, Information Technology Services,
City of Ann Arbor

. Karen Hart, Planning Director, Planning Department, City of
Ann Arbor

. Wendy L. Rampson, City Planner 111, Planning Department, City
of Ann Arbor

. Coy Vaughn, City Planner 111, Planning Department, City of Ann
Arbor

. Jeff Kahan, City Planner Il, Planning Department, City of Ann
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. Chandra Hurd, City Planner 11, Planning Department, City of
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Ann Arbor

. Matthew Kowalski, Assistant Planner, Planning Department,
City of Ann Arbor

. Heather R. Edwards, Historic Preservation Coordinator, City of
Ann Arbor

. Matthew Naud, Environmental Coordinator, City of Ann Arbor

. Ethel Potts, Zoning Board of Appeals

. Jean Carlberg, City Council

Please e-malil if interested in files that are no longer posted; they may be
available.
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Links (and citations) to
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University of Michigan
students and municipal
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reflecting interaction
between University of
Michigan students (or
others) and municipal
authorities.

Parks and
Schools
Directory: Ann
Arbor/Pittsfield,

Peter Z.

Acuff, Winter 2003
Bike Parking in
Downtown Ann
Arbor,

Simon

VanLeeuwen, Winter
2003

(use Internet
Explorer).
Urbanimals Map,

Emile

Lauzzana, Winter
2003.

Ann Arbor
Historic
Preservation,
Ronald Keolian,
Rachel Hornstein,
and Vanessa Reisin,
Fall 2002

. TheRelationship
between Bicycle
Accidents and
Lanesof Travel at

Downtown Ann
Arbor
| nter sections,
Hyeyun Lee

. Maps and
Decisions:
Allen’'s Creek
Floodplain,
Opportunity or
Disaster?

Sandra Lach
Arlinghaus
L] A

Neighborhood
Information
System within
Ann Arbor

Michigan.

Sandra L.
Arlinghaus and

authorities

. Field Test Site:
Pall Gelman
Sciences

Matthew
Gamache, 2002.
. Parking counts
for Planning
Department by
David Brandt and
Jacob Frysinger.
. Ann Arbor
Creeksheds:
Resource

Website,

Sandra L.
Arlinghaus, 2001.
. Digital Flood

Map Project:
Township
Island

Component,

Milo Tilton, Fall
2001
. The Ann Arbor

Freeway
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. Clean Waters and

Green Lawns,
Ann Arbor

Michigan,

Adam Pettinger,
Alan Striegle, Brad
Fuzak, and Kathryn
King, Fall 2002,

Lloyd R. Phillips.
Elements of
Spatial
Planning:
Theory. Part I,
Part I1.

Sandra L.
Arlinghaus.

System,

Michael Baysdell,
Fall 2000.
Fazoli Site:

Baseline Study.

Jocelyn La Face,
Summer 1999.
Surface Flow
and Steep

Slopes
Resource Page

Sandra L.
Arlinghaus, 1999.
Rosalyn Scaff,
Fall 1999. Base

for current city
site.

Project funded
through the City of
Ann Arbor; she
won a "Community
Service
Professional
Award" for her
work (along with
Wendy Rampson,
Chandra Hurd, and
Sandra
Arlinghaus).
Ongoing work to
update this
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Wayne Buente.
A History of

Landscape
Changein a
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of Ann Arbor,

Katya
Podsiadlo, Fall
1998.

Amie Ottinger,
Fall 1997. Base
for a Parks
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Robert F. Austin
Cost Proxy Modelsin Rural Telephone Companies

Surajit Chattopadhyay
Predicting Pre-monsoon Thunderstorms--

A Statistical View through Propositional Loqgic

Robert F. Austin and Porter E. Childers
Disaggregation and Targeting of Universal Service Support

Kulwinder Kaur, Babu Ram, and S. S. Bhatia
TeX file for the reader to run LaTeX, or, a .pdf below:

L1-Convergence of Cosine Series with Hyper Semi Convex Coefficients

Sandra L. Arlinghaus and William C. Arlinghaus
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John D. Nystuen
The Thiinen Society, North American Division

Sandra Lach Arlinghaus
The Lights Are On, All Over the World

Mapping Projects, Urban Planning 507, 2002
The University of Michigan
(selections):

Interactive Internet Maps:

. Eun-Young Kim:
Bus Stops and Bus Usersin the City of Detroit

. Hyeyun Lee (also includes animated maps):
The Relationship between Bicycle Accidents and Lanes of Travel at

Downtown Ann Arbor Intersections

Animated Maps:

. Jeanine Chura M cCloskey:
Beach Closures in Oakland County, Michigan: Using GIS asan
Investigative Tool

. Makoto Noguchi:
The Possibility of Extending the Streetcar Line in Kagoshima City, Japan

Materials Received
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© 2001
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. Cover
. Front matter: Summer, 2001
o Editorial Board, Advice to Authors, Mission Statement.
o Update from Diana Sammataro: Varroa Mite Animated Map
. Articles:
o John D. Nystuen, Photo Essay. Water Rustlers? (High-speed connection
recommended.)
s Sandra L. Arlinghaus and William C. Arlinghaus The Neglected Relation

o Sandra Lach Arlinghaus Maps and Decisions: Allen's Creek Floodplain,

Opportunity or Disaster?
. Book Reviews:

o Kameshwari Pothukuchi reviewer of: Fast Food Nation: The Dark Side of
the All-American Meal by Eric Schlosser, New York: Houghton Mifflin, 2001.

o Richard R. Wallace reviewer of: High Technology and Low-Income
Communities: Prospects for the Positive Use of Advanced Information
Technology edited by Donald A. SchAfAqn, Bish Sanyal, and William J.
Mitchell, MIT Press, 1999.
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. Cover
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. Articles:

o Waldo Tobler, Spherical Measures without Spherical Trigonometry

o John D. Nystuen, What's At Home? Shelter for the Poor in Low Income
Cities

o Sandra Lach Arlinghaus, Base Maps, Buffers, and Bisectors
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John D. Nystuen
Set in Stone: An Analemma in Northern Italy
Richard Wallace
Personal Reflections on Solar Power
Sandra Lach Arlinghaus
Animaps, 1V: Of Time and Place
On a slow modem this article will take a long time to load.
Book Review.
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Reviewer: Richard Wallace.
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Cover
Front matter: Winter, 2000
Editorial Board, Advice to Authors, Mission Statement.
To the Memory of Donald Frederick Lach, 1917-2000
Dedication
John D. Nystuen, Photo Essay
Fifty Years of Spatial Analysis: A Symposium in Honor of William L. Garrison 1950-
2000
(High-speed connection recommended.)
Sandra L. Arlinghaus and Lloyd R. Phillips
A Neighborhood Information System within Ann Arbor, Michigan
Courtney Gober
Animaps, Again
Nakia D. Baird
Animap Sequences
(High-speed connection recommended)
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© 1999
Volume X, Number 1
Cover

Front matter: Summer, 1999. Editorial Board, Advice to Authors, Mission Statement.
Dedication To John D. Nystuen, on the occasion of his retirement from The University
of Michigan

John D. Nystuen, Metropolitan Mining: Institutional and Scale Effects on the Salt
Mines of Detroit

Sandra L. Arlinghaus and William C. Arlinghaus. Animaps Il1: Color Straws, Color
Voxels, and Color Ramps.

Richard Wallace. Book Review: AndrAfA® l. Khuri, Thomas Mathew, and Bimal K.
Sinha, Statistical Tests for Mixed Linear Models, John Wiley & Sons, 1998, 352 pp., $69.95

(cloth).
Seema Desai lyer. Book Review: Castells, Manuel (1996). The Rise of the Network

Society (The Information Age: Economy, Society and Culture, Volume 1). Malden, MA:
Blackwell Publishers, Inc. (556 pages, bibliography 51 pages, index 23 pages).

© 1999
Volume X, Number 2
Cover
Front matter: Winter, 1999
Editorial Board, Advice to Authors, Mission Statement.
E-mail from readers
Festschrift: Nystuen CD
Jeffrey A. Nystuen
Listening to Raindrops
Sandra L. Arlinghaus
A Map of Jackson, Mississippi
Books Received; Brief Summaries:
Julius S. Bendat, Nonlinear Systems Techniques and Applications
Paul M. DeRusso, Rob J. Roy, Charles M. Close, Alan A. Desrochers, State Variables for

Engineers

© 1998
Volume I X, Number 1,
Cover and table of content

Front matter: Summer, 1998. Editorial Board, Advice to Authors, Mission Statement.

Sandra L. Arlinghaus, William D. Drake, and John D. Nystuen with data and other input
from: Audra Laug, Kris S. Oswalt, and Diana Sammataro. Animaps.

Frank E. Barmore (reprinted, in part, from The Wisconsin Geographer (with
permission)).

Spatial Analysis, the Wisconsin ldea and the UW-System. The Use and Abuse of
Dispersion Statistics

Sandra L. Arlinghaus, Ruben De la Sierra. Revitalizing Maps or Images?
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John D. Nystuen. Book Review: The Universe Below by William J. Broad (New York:
Simon and Schuster, 1997, 432 pages)

© 1998
Volume I1X, Number 2
Cover

Front matter: Winter, 1998. Editorial Board, Advice to Authors, Mission Statement.
Sandra Lach Arlinghaus. Animated Four Color Theorem: Sample Map.

Sandra Lach Arlinghaus. Animaps, II.

Daniel Albert. Book Review: Rising Tide: The Great Mississippi Flood of 1927 and How
it Changed America, by John M. Barry

© 1997
Volume VIII, Number 1
Front matter: Summer, 1997 Editorial Board, Advice to Authors, Mission Statement.

Author: John D. Nystuen. Why Whales Don't Freeze or Kidney-Shaped Airports: Spatial
Analysis and Spatial Design.
Author: Frank Harary. To the Memory of Clyde Tombaugh, 1906-1997.

© 1997
Volume V111, Number 2
Front matter: Winter, 1997. Editorial Board, Advice to Authors, Mission Statement.

John D. Nystuen. The Photographic Record. SunSweep: A Visit on the Summer
Solstice.

Sandra L. Arlinghaus, Frederick L. Goodman, Daniel A. Jacobs. Buffers and Duality.
Sandra L. Arlinghaus, William C. Arlinghaus. A Graph Theoretic View of the Join-Count
Statistic.

John D. Nystuen, Andrea I. Frank. Differences in Feature Representation in Digital
Map Bases.

© 1996

Volume VII, Number 1

John D. Nystuen, Rhonda Ryznar, Thomas Wagner. "The Greening of Detroit, 1975-
1992: Physical Effects of Decline."

Sandra Lach Arlinghaus. "Algebraic Aspects of Ratios."

Daniel Jacobs. "U.S. Route 12 Buffer."

© 1996

Volume VII, Number 2

Sandra Lach Arlinghaus. "Web Fractals: An Overview."

Sandra Lach Arlinghaus. "Part Il. Elements of Spatial Planning. Theory. Merging Maps:
Node Labeling Strategies.
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© 1995

Volume VI, Number 1

Richard Wallace: "Motor Vehicle Transport and Global Climate Change: Policy
Scenarios."

Sandra L. Arlinghaus, William C. Arlinghaus, John D. Nystuen: "Discrete Mathematics
and Counting Derangements in Blind Wine Tastings."

Figures for Volume VI, Number 1, 1995

© 1995
Volume VI, Number 2

Sandra Lach Arlinghaus: "Elements of Spatial Planning: Theory. Part I."

© 1994

Volume V, Number 1

Virginia Ainslie and Jack Licate: "Getting Infrastructure Built. Cleveland Infrastructure
Team Shares Secrets of Success."

Frank E. Barmore: "Center Here; Center There; Center, Center Everywhere."

Barton R. Burkhalter: "Equal-Area Venn Diagrams of Two Circles: Their Use with Real-
World Data."

Sandra L. Arlinghaus, William C. Arlinghaus, Frank Harary, John D. Nystuen. "Los
Angeles, 1994--A Spatial Scientific Study."

© 1994

Volume V, Number 2

Sandra L. Arlinghaus, William C. Arlinghaus, Frank Harary: "The Paris Metro: Is its
Graph Planar?"

Sandra Lach Arlinghaus: "Interruption!”

Reprint. Michael F. Dacey: "Imperfections in the Uniform Plane.”

© 1993
Volume 1V, Number 1

Sandra L. Arlinghaus and Richard H. Zander: "Electronic Journals: Observations Based
on Actual Trials, 1987-Present."

John D. Nystuen: "Wilderness As Place."

Frank E. Barmore: The Earth Isn't Flat. And It Isn't Round Either: Some Significant and
Little Known Effects of the Earth's Ellipsoidal Shape."

Sandra Lach Arlinghaus: "Micro-cell Hex-nets?"

Sandra L. Arlinghaus, William C. Arlinghaus, Frank Harary: "Sum Graphs and
Geograhic Information."”

© 1993

Volume 1V, Number 2

William D. Drake, S. Pak, 1. Tarwotjo, Muhilal, J. Gorstein, R. Tilden. "Villages in
Transition: Elevated Risk of Micronutrient Deficiency."
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© 1992

Volume 111, Number 1

Harry L. Stern: "Computing Areas of Regions with Discretely Defined Boundaries."
Sandra L. Arlinghaus, John D. Nystuen, Michael J. Woldenberg: "The Quadratic World
of Kinematic Waves."

© 1992

Volume 111, Number 2

Reprint. Frank Harary: "What Are Mathematical Models and What Should They Be?"
Frank E. Barmore: "Where Are We? Comments on the Concept of Center of
Population.”

Sandra L. Arlinghaus and John D. Nystuen: "The Pelt of the Earth: An Essay on
Reactive Diffusion."

© 1991
Volume 11, Number 1

Sandra L. Arlinghaus, David Barr, John D. Nystuen: "The Spatial Shadow: Light and
Dark--Whole and Part."

© 1991

Volume |1, Number 2

Reprint. Saunders Mac Lane: "Proof, Truth, and Confusion, The Nora and Edward
Ryerson Lecture at The University of Chicago in 1982."

Robert F. Austin: Digital Maps and Data Bases: Aesthetics versus Accuracy."

© 1990

Volume I, Number 1

Reprint. William Kingdon Clifford: "Postulates of the Science of Space."
Sandra Lach Arlinghaus: "Beyond the Fractal."

William C. Arlinghaus: "Groups, Graphs, and God"

© 1990
Volume I, Number 2

John D. Nystuen: "A City of Strangers: Spatial Aspects of Alienation in the Detroit
Metropolitan Region."

Sandra Lach Arlinghaus: "Scale and Dimension: Their Logical Harmony."

Sandra Lach Arlinghaus: "Parallels Between Parallels.”

Sandra L. Arlinghaus, William C. Arlinghaus, and John D. Nystuen: "The Hedetniemi
Matrix Sum: A Real-world Application.”

Sandra Lach Arlinghaus: Fractal Geometry of Infinite Pixel Sequences: "Super-
definition”™ Resoultion?"
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