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Preface

e p. Xxi, last line:replace “artisically” by “artistically”

Chapter 1

e p. 24, 3rd text line from bottomdelete the phrase “indexanelastic approxima-
tion”

e p. 25, 13th text line from bottomcs — 0” should be ‘¢, — 00"

e p. 25, left side of both of the last two displayed equatidas:- Uk?) should be
(w—Uk)?

e p. 31, line 9:“(1.67) and (1.68) form” should be “(1.66) forms”

Chapter 2

e p. 38, 6th line from bottom:« (" should replace ¢ ((”
e p. 40, line 4:Replace “if in the” with “if, for any fixed value ofiAt, in the”
e p. 41, line 6:“criteria” should be “criterion”

. 41, text line 17replace “the solution” by “the numerical solution”
. 42, third line after (2.22)replace {+ < 0" with “ . < 0"

. 42, fourth line after (2.22)eplace {t > 1" with “ . > 1”

. 45, lines 22 and 23‘Fredrichs” should be “Friedrichs”
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. 44, line 4:Replace “linear” with “linear two-time-level”



p. 44, line 6: Replace “such that” with “such that, for all sufficiently sinA¢
andAzx,”

p. 51: Delete the first equation after (2.35) and the phrase “tayiglat follows
this equation.
p. 57:Replace:?At? — 1)|1/2 with k2 At? — 1)1/2]

p. 58: Delete text line 20, which begins “to yield® = ...”. Remove the
paragraph break at the start of the following line (text 8.

p. 66, middle line of displayed equatich®'(¢; ), —" should be F(¢1)—"

p. 71, displayed equatioriz***~*” should be &~
p. 80, eqn. (2.71)Az? should bg Az)?
p. 81, first eqn.Ax? should beg(Az)?
p. 81, second eqnAz? should be Az)?, andAx* should be(Ax)*
p. 81, third eqn.:Az* should bg Ax)*
p. 92, middlereplace
. Az w Az
c=Fp=c by T=jo=c

p. 94, 6th line from bottomreplace ‘O [(A:c)ﬂ and numerical dispersion of
O [(Az)3]" by “O(Az) and numerical dispersion 6f [ (Az)?]

p. 95, line 2:replace “(2.99)" by “(2.95)”

p. 95, (2.100):change the denominator in the last terndte® so that this term
contains the factor

o
0x?
p. 98, 3rd displayed equatiomeplace
Py Py 202 0%
Uw—f—UTyz Wlth u @-ﬁ-’l} Tyz

p. 98, 4th text linereplace “by a second-order spatial difference” with “by-spa
tial differencing of at least first-order accuracy”

p. 98, 8th text linereplace “by second-order spatial differences” with “byténi
differences”

p. 98, last displayed equationeplacev; by v7.

p. 99, Eqn. (2.109)replace(l — u)((with (1- N)(
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p. 99, first line after (2.109)Replace © [(At)?] + O [(Az)?] accurate” with
“accurate to0 [(At)?] + O(AtAz) + O [(Az)?]”

e p. 102, line 1:*Fredrichs” should be “Friedrichs”

e p. 102, Problem 6delete the equation number “(1)”

e p. 102, Problem 6, 2nd eqnAxz? should be(Ax)?

e p. 103, Problem 10. line Jeplace “given” with “derived”

e p. 105, last sentence of Problem 2@place this last sentence by “ As before let
u(0) = 1, v(0) = 0, and integrate each solution to time= 4. Try choosingAt¢
to span the intervdD, 4] in 13, 16, 20, 30, 50 and 100 steps. Discuss the relative
performance of the two methods as a functiorydft. Submit plots showing
andv as a function ot as computed by each method for the cases that use 13,
20 and 50 steps.”

e p. 105, Problem 21Note: the specific parameters in this problem are tuned to
provide interesting results using single precision FORNR#ode. If you use
matlab you will be computing with double precision on mostgaiters (about
16 digits), and random numbers in the rarigé x 10~7,5 x 10~7] should be
added to the inital data to insure the timely developmenhefrhost unstable
modes in the numerical solutions.

p. 106, last line of Problem 2Zeplace “(7.23)" by “(2.99)"

p. 106, 3rd to last line of Problem 23eplace “all three” by “both”

Chapter 3

e p. 109, 2nd line from bottonreplace {3 4 v/5)/2” with “1.618”, which is its
numerically evaluated square root.

e p. 113, line 11 from bottonreplace “it not necessary” with “it is not necessary”

e p. 128, 2nd text line from bottomeplace “of the right” with “of At times the
right”

e p. 130, 2nd equationadd a factor ofy»(0) to the two middle expressions to
obtain

Y(t+At) = exp[(At+¢)L]Y(0) = exp(AtL) exp(tL)Y(0) = exp(ALL)Y(t).

e p. 134, first line after (3.65)replace “Wave solutions” with “Oscillatory solu-
tions”

e p. 134, right side of last equatiomeplaceicv® by icu®

e p. 146, 4th displayed equation lineeplace| Ag| = with | 4| =



p. 147, 2nd to last linereplace “(A.2)" by “(A.1)"

p. 148, line 8:replace “such as advection” by “such as in the problem of adve
tion”

. 148, line 2 from bottormeplace “will represented” by “will be represented”
. 150, 4th line from bottonreplace “wind speed” by “velocity”

. 156, 5th linerreplace “(3.106) and (3.107)" with “(3.105) and (3.106)”

. 156, 6th text line from bottonmeplace “(3.107)” with “(3.105)”

. 167, Problem 2, first linereplace “unstaggered” with “staggered”

. 168, Problem 5:Replace “Show that” with “Show that, at least for some
ombinations ot/ andV,”
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p. 168, Problem 7the last term inside the parentheses in the equation sheuld b

20"

Ozt

p. 170, Problem 13, first linereplace “Compute exact and” with “Compute”

P. 171, end of subproblem (b&dd “Compare the numerical solutions with the
exact solution determined in (a) at time= 3.”

Chapter 4

p. 174, line 22:Replace “(3.1)" with “(4.1)"

p. 176, 8th line from bottomReplace “are obtained” with “may be easily ob-
tained”

p. 192, last text lineReplace:***i by e~
p. 195, line 10:Replace “onethird” with “one third”

p. 199, caption to Fig. 4.5Replace “rather than a rhombus” with “with unequal
adjacent sides, i.e., a rhomboid”

p. 201, text lines 9-10Replace “frequencies of the highest meridional wave
numbers are” with “frequency associated with the highdsi tsave number is”

p. 212, eqn. (4.86), 2nd line&€hange sign on last term to read
co s Xm,n—1 + (n + 1)(” + 2)6m,n+le,n+1

p. 212, text line 12Replace “(Machenhauer 1979)” with “Machenhauer (1979)”
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Figure 1: FIGURE 4.8: corrected.

p. 213, text line 14:Replace “that the error be orthogonal to the residual, or
with “that the residual be orthogonal to each expansiontiancor”

p. 222, (4.100)change to

*

C

c

sin ¢ .o 172
m (-2COS€:|Z(9+SIH 9) )
p. 223, Figure 4.8:the plot of the computational mode is incorrect. The figure
should appear as shown in Fig. 1.

p. 223, text line 4 through end of the first paragragReplace text “The adjec-
tives ‘physical’. .. at poor spatial resolution.” with:

As discussed by Cullen (1982), the set of computational maahel the set of
physical modes are, in fact, identical—so neither the gatsior the computa-
tional mode is spurious. The wave propagation charadtziet the quadratic-
finite-element solution can be more clearly understood bitiptying (4.99) by
2/(1 + r,) and expressing the result as

qn(t) — eik[nAw—c;(k)t] + ﬁei(k—ﬂ'/Am)[nAm—c;(k—Tr/Aw)t].

Here g, is the solution at thexth node,c;; (k) andcj(k — m/Ax) are given,
respectively, by the positive and negative roots in (4.1086} (1—7,)/(1+7,),

and the value of, used to evaluatg is obtained by substituting; (k)/c into

(4.101) (see www.atmos.washington.edu/"durrand/QFEiv)h

p. 234, Problem 1, line 1Replace f > 0" with “n > 1".

p. 235, Problem 1, lines 1-Replace “the significance af. wave.” with “how
the change in sign of the wavenumber influences the relatissgs of the correct
and aliased waves at any mesh point where the wave amplguzo.”



(@) (b) ()

Figure 2: FIGURE 5.17: with corrected fill

e p. 235, Problem 2, 4th text lindReplace “If K is the number of modes retained
. with “If 2K 4 1 modes are retained ..

e p. 236, Problem 5b:Replace with “Write down a trapezoidal approximation
to the system of ordinary differential equations derivedah How would the
efficiency with which this trapezoidal approximation cancoenputed change if
v did not depend on?

e p. 237, Problem 11, 3rd text lineReplace sentence beginning“Use fast Fourier
transforms. . .” with “Compute Fourier series expansions truncated at @eg
sively higher wavenumbelis, such that’ = 2™, form = 3,4,...,8”

Chapter 5

e p. 250, last equationtnsert a factor ofAx into each of the first two terms so that
the corrected equation reads

J2 J2
Z ¢?+1Ax = Z ¢;L Ax + AtFj]_% — AtFj2+%,

J=Jj1 J=Jj1
e p. 253, caption:Fredrichs” should be “Friedrichs”

e p. 254, lines 11, 15, 19 and 21Fredrichs” should be “Friedrichs”

e p. 275, line 16: replace “not increase” with “not increase (and typically de
creases)”

e p. 275, line 17replace “kept TVD” with “kept sufficiently close to TVD”

e p. 279, Fig. 5.17the stippled and diagonal fill did not reproduce properlye Th
figure should appear as shown in Fig. 2.

e p. 283, line 13:7‘17.‘_%7j( shouldbe r , . =(

i—%.



e p. 283, line 15:Add a multiplicative factor of? to the final term in the expression
for B , .
1= 3,)

p. 288, captionGrid spacings are 0.02 and 0.01, not 0.2 and 0.1

p. 293, last equationbothAj+% should beFj+%

e p. 298, line 15:Add a multiplicative factor of? to the final term in the expression
for ™ | .
1= 5,]

e p. 299, last text line‘Fredrichs” should be “Friedrichs”

p. 300, lines 4, 14¢Fredrichs” should be “Friedrichs”

p. 300, Prob 10:The first displayed equation should be

o if ab <0,
9 sgn(a) min (2al,2(b], |a + b|/2) otherwise,

Chapter 6

e p. 305, 3rd text line from bottontz;_, <z < x;_,_1" should be %;_,_1 <
< xi_p”

e p. 308, line 21U A" should be UAt/Ax”

e p. 309,Subsection entitletifwo Spatial Dimensions”:Changeall superscripts

“w__n wo_n

n” to “ " to distinguish them from the second spatial index.
e p. 309, third text line from bottonreplacep, with ¢
e p. 309, second text line from bottoneplacep,: with ¢,
e p. 309, line 18:rreplacel/ At by UAt/Ax and replacd” At by V At/ Ay.

e p. 309, last equationthe first line up to the left square bracket should read
M =5+a)
e p. 314, text line 10replace “a partial” with “an ordinary” to read “(3.75) is an

ordinary differential equation”

e p. 314, text line 11replace “an ordinary” with “a partial” to read “(6.27) is a
partial differential equation”

e p. 314, textline 12replace 227 — ;" with * &7~
e p. 315, Fig. 6.2replace with Fig. 3.

e p. 321, line 2:replacel = Ae— s by X = Ae'ks

e p. 321, eqn. 6.3%eplacee’*s by e~ **

e p.322,egn 6.41rep|ace%n0 in the last term by
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Figure 3: FIGURE 6.2: corrected.
Chapter 7
e p. 343 replacevnt by wnAt in (7.19)
e p. 357, 5th equation should be:
h=P'" ' —At[V-v" 4 2v" - VP"].
e p. 373, last equationReplacei (ke t+tz—wnit) py gilkztlz—wt)
e p. 390, 2nd equation in (7.141) (f&%/0t): Replace ternBu with (U + u).
e p. 390, 4th text line from bottonReplaces3/c with |3/ ¢|
Chapter 8

e p. 401, 5th line of Section 8.1.Replace 0 < z < L, and” with “0 < z < L,
thatc > |U|, and”

e p. 402, 4th text linereplace the sentence beginning with “This last form of the
boundary. ..” with

“Using the equation for the outward directed characteristihe second equality
in (8.3)], this reduces to

(%—i—(U—i—c)a%) (= ug) = 0

(Carpenter 1982).”



e p. 402, 8th text line:replace “eliminated from (8.5)” with “eliminated from
(8.6)"

p. 402, eqn (8.12)replace equation (8.12) and the following sentence with the
equation and sentence:

(% + U+ C)%) n—me)=0 (8.12)

It is only the perturbation of the interior solution aboug tbxternally imposed
valuesu, andr, that must be transmitted outward through the boundary.

e p. 404, line 2:Replace “nonphysical computational” with “nonphysical”.

p. 408, lines 8, 10, 13 and 1®Replace “computational” with “nonphysical”.

p. 408, line 12: Replace “The strong reflection at the right” by “The strong
reflection at the left”

e p. 410, 21st text line"Fig. 6.3a” should be “Fig. 8.3a”

p. 411, figure captionReplace “530” by “500”, and “531” by “501”"

p. 411, line 3:Replace {0, 0)” with “ (0, —0)". Replace “both” with “all”.

p. 414, line 6:Replace “..x = L. Then the...” through the end of the para-
graph with:

...z = L, and suppose that a wave of of the fofmv, k) = (@, 9, h) expli(kz+

ly — wt)] is approaching this boundary as shown in Fig. 8.4. The augg#a
andh are related by the linearizadmomentum equation, which for the simplest
case with no mean flow yields = (gk/w)h. Thus after substituting fap from
the shallow-water dispersion relation for waves moving® ‘teast,” the value
of d at the right boundary may be expressed as

_ (9% 9\ ikpaey—wr) _ 9 k 7 i(kL+ly—wt

implying that The conditiod(L, y, t) = 0 cannot be satisifed without the simul-
taneous presence of a second reflected wave ufites or equivalently, unless
the outward propagating wave is traveling at right anglekédoundary.

e p. 417, third displayed equatiofiReplace both thew” by “w” to obtain

w— ke
w + ke

Ir| = ;

B 1—cosf
" |1+ cosf

e p. 421, eqn. 8.43The exponent in the denominator of the last term should be
3/2 instead of 1/2.

e p. 423, text line 7:replace “defininge = w/k” with “recalling the definition
c=w/k"



e p. 423, third displayed equatioftoth ¢ should be” and bothe; should be;
e p. 423, text line 8¢ should be?

e p. 423, text line 11¢; should be;

e p. 434, first equationReplacel + cos[87 - - - with 1 — cos[87 - - -.

e p. 435, line 16 from bottonReplaceR,, At with Ry At.

e p. 437, equation, Problem Zthe2Az in the demominator should be Rer.

e p. 437, first equation of Problem Ihet andz should appear as subscripts as
follows
(02t + Udaz) ¢ =0
e p. 438, Problem 8, line 3P = N/|m/| should beP = N/|m|

e p. 438, Problem 8, line SRkeplace “derive a partial” with “derive an approximate
partial”

e p. 438, line 4 from bottont:Problem 9” should be “Problem 8”

Appendix

e p. 439, second line of equations from bottazthange “-"to “ +" in the last term
of the numerator in the right equation to obtain

Ty — 267+ OT,

2 n __
0205 = (Az)?

Bibliography

e p. 444: Add reference: Carpenter, K.M., 1982: Note on the paper i&auh
conditions for the lateral boundaries of limited-area ntiocad models.” Quart.
J. Roy. Meteor. Socl08, 717-719.

e p. 454, Temperton and Staniforth, 198%wvo-time level” should be “two-time-
level”

I ndex

e p. 458, CFL entry!Fredrichs” should be “Friedrichs”
e p. 459:“Courant-Fredrichs-Lewy” entry should be “Courant-Frietis-Lewy”
e p. 461:“Lax-Fredrichs” entry should be “Lax-Friedrichs”
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