Appendix K

R Function

K.1 TestPattern

In this appendix, some liberties have been taken with format. Titles match code names, which are case sensitive. To be readable, the

code is structured. To fit, the structured code is in landscape orientation and single spaced. N.B.: The following code reflects the content of the R

package. To run the code outside of the R package, paste the code into an R GUI taking care to correct double quotes “ as necessary.

Sometimes the double quotes in Word are misinterpreted in the R GUI, e.g.,

> plot(krigZéx, krigZby, ty="n”, xzlab="", ylab="", xlim=c(5, 8), ylim=c(5, 8), asp=1)
Error: unexpected input in "plotikrigZéx, krig2&y, ty=""

TestPattern <- function()
{
x <- seq(-1,1,length = 251)
y <-X
X <- rep(x, 251)
y <- rep(y, ea = 251)
dir <- atan2(y,x)
dir[x == 0] <- NA
dirly == 0] <- NA
u <- cos(dir)
v <- sin(dir)
return(as.data.frame(list(x =x,y =y, u = u, v =v)))
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be installed for examination. The Tcl path statements must match the user installation path of Active State Tcl from

K.2

CircDataimage

The function CircDataimage embeds jpegs in the R package into the GUI. To paste this function into an R GUI, remove the gfeen

on this page and on the 14™ through 16" pages of this code. However, it is recommended that the R package CircSpatial

http://downloads.activestate.com/ActiveTcl/Windows/

CircDataimage <- function()

{

#2008-11-12.1919
require(tclik, quietly=TRUE, warn.conflicts=TRUE)
require(fields, quietly=TRUE, warn.conflicts=TRUE)

# Make color wheel data

x <- seq(-1,1,length=201) # x must be consistent with next image statement
y <-X

x2 <- rep(x, 201)

y2 <- rep(y, ea=201)

dir <- atan2(y2,x2)

dir[dir<0] <- dir[dir<Q] + 2*pi # Directions in [0, 2*pi)

Dist <- sqrt(x2"2 + y2/2) # distance from origin

filter <- Dist > 1

dir[filter] <- NA

wheel <- matrix(data=dir, nrow=201, ncol=201, byrow=FALSE)

# Make FirstColorVector
Angles1 <- 0:89
Angles2 <- 90:179
Angles3 <- 180:269
Angles4 <- 270:359
Dist1 = 255*Angles1/90
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Dist2 = 255*(Angles2-90)/90

Dist3 = 255*(Angles3-180)/90

Dist4 = 255*(Angles4-270)/90

Q1 <- rgb(0, 255-Dist1, Dist1, maxColorValue=255)

Q2 <- rgb(Dist2, Dist2, 255-Dist2, maxColorValue=255)

Q3 <- rgb(255, 255-Dist3, 0, maxColorValue=255)

Q4 <- rgb(255-Dist4, Dist4, 0, maxColorValue=255)

FirstColorVector <- ¢(Q1,Q2,Q3,Q4) # GBYR

if(is.null(dev.list())) dev.image=2 else dev.image= max(dev.list()) + 1

dev.wheel = dev.image + 1

windows() # device dev.image

windows(width = 1.15, height = 1, pointsize = 7) # device 3, width so menu bar on one row

# Current device is dev.wheel

par(plt=c(0.03,0.97,0.03,0.97)) # Applies to current device, min margin between labels and window

angles=seq(0, 315, by=45)

plot(x=1.2*cos(angles*pi/180), y=1.2*sin(angles*pi/180), type="n", asp=1, xaxt="n", yaxt="n", xlab="", ylab="",
bty="n")

text(x=1.2*cos(angles*pi/180), y=1.2*sin(angles*pi/180), labels=as.character(angles))

image(x, y, z= wheel, col= FirstColorVector, add=TRUE)

CircDataimageGlobals <<- list() # This erases content of CircDataimageGilobals if it exists from previous session

HEH R R R R R R R R R A R R R R A R R R R R R R R
R1.Prime <- function()

{

#2007-08-20.1347

# The following global variables are not dependent on data
R1.WriteBinColorVectors() # 360 elements for each color vector
CircDataimageGlobals$ColorGap <<- 0

R1.WriteContColorVectors() # Must come after CircDataimageGlobals$ColorGap

CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$GBYR # Must come after R1.WriteContColorVectors
CircDataimageGlobals$ColorVector <<- CircDataimageGlobals$GBYR

CircDataimageGlobals$ColorVectorID <<- 1

CircDataimageGlobals$ColorRotation <<- 0

CircDataimageGlobals$PlotArrows <<- FALSE

CircDataimageGlobals$ArrowAdj <<- 1

CircDataimageGlobals$cpa <<- 15
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CircDataimageGlobals$Mask <<- NULL
CircDataimageGlobals$PlotMask <<- FALSE
}
HEH R R R R R R R R R A R R R R R R R R S R R R R R R
R1.WriteBinColorVectors <- function()
{
#2007-08-04.1103
# Each vector has 360 elements for each of 360 degrees (°)
Q1 <- rep(rgb( 0, 235, 35, maxColorValue=255), 18)
Q2 <- rep(rgb( 0, 245, 0, maxColorValue=255), 18)
Q3 <- rep(rgb(102, 250, 0, maxColorValue=255), 18)
Q4 <- rep(rgb(153, 255, 0, maxColorValue=255), 18)
Q5 <- rep(rgb(204, 255, 0, maxColorValue=255), 18)
Q6 <- rep(rgb(255, 255, 0, maxColorValue=255), 18)
Q7 <- rep(rgb(255, 204, 0, maxColorValue=255), 18)
Q8 <- rep(rgb(255, 153, 0, maxColorValue=255), 18)
Q9 <- rep(rgb(255, 102, 0, maxColorValue=255), 18)
Q10 <- rep(rgb(255, 0, 0, maxColorValue=255), 18)
Q11 <- rep(rgb(230, 0, 20, maxColorValue=255), 18)
Q12 <- rep(rgb(195, 0, 51, maxColorValue=255), 18)
Q13 <- rep(rgb(153, 0, 102, maxColorValue=255), 18)
Q14 <- rep(rgb(102, 0, 153, maxColorValue=255), 18)
Q15 <- rep(rgb( 0, 0, 150, maxColorValue=255), 18)
Q16 <- rep(rgb( 51, 0, 175, maxColorValue=255), 18)
Q17 <- rep(rgb( 0, 51, 204, maxColorValue=255), 18)
Q18 <- rep(rgb( 0, 102, 153, maxColorValue=255), 18)
Q19 <- rep(rgb( 0, 153, 102, maxColorValue=255), 18)
Q20 <- rep(rgb( 0, 204, 51, maxColorValue=255), 18)
CircDataimageGlobals$Rainbow.20Bin <<- ¢c(Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9, Q10, Q11, Q12, Q13,Q14, Q15, Q16, Q17, Q18, Q19, Q20)

Q1 <- rep(rgb( 0, 0, 128, maxColorValue=255), 30)
Q2 <- rep(rgb( 0, 0, 192, maxColorValue=255), 30)
Q3 <- rep(rgb( 0, 0, 255, maxColorValue=255), 30)
Q4 <- rep(rgb(128, 128, 255, maxColorValue=255), 30)
Q5 <- rep(rgb(192, 192, 255, maxColorValue=255), 30)
Q6 <- rep(rgb(255, 255, 255, maxColorValue=255), 30)
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Q7 <- rep(rgb(255, 219, 219, maxColorValue=255), 30)
Q8 <- rep(rgb(255, 128, 128, maxColorValue=255), 30)

Q9 <- rep(rgb(255, 0, 0, maxColorValue=255), 30)

Q10 <- rep(rgb(192, 0, 32, maxColorValue=255), 30)

Q11 <- rep(rgb(130, 0, 0, maxColorValue=255), 30)

Q12 <-rep(rgb( 0, 0, 0, maxColorValue=255), 30)

CircDataimageGlobals$KBWR.12Bin <<- ¢c(Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9, Q10, Q11, Q12)

Q1 <- rep
Q2 <- rep
Q3 <- rep
Q4 <- rep
Q5 <- rep
Q6 <- rep

rgb
rgb
rgb
rgb
rgb
rgb

103, 0, 31, maxColorValue=255), 36)
178, 24, 43, maxColorValue=255), 3
214, 96, 77, maxColorValue=255), 36
244, 165, 130, maxColorValue=255), 3
253, 219, 199, maxColorValue=255), 3
224, 224, 224, maxColorValue=255), 3
Q7 <- rep(rgb(186, 186, 186, maxColorValue=255), 3
Q8 <- rep(rgb(135, 135, 135, maxColorValue=255), 3
Q9 <- rep(rgb( 77, 77, 77, maxColorValue=255), 36)

Q10 <- rep(rgb( 64, 13, 28, maxColorValue=255), 36)
CircDataimageGlobals$Brewer10Div6.10Bin <<- ¢(Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9, Q10)
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)
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6)
6)
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Q1 <-rep(rgb(255, 255, O, maxColorValue=255),23) # yellow

Q2 <- rep(rgb(255, 255%0.65, 0, maxColorValue=255),45) # orange
Q3 <- rep(rgb(255, 0, 0, maxColorValue=255),45) # red

Q4 <- rep(rgb(255*0.75, 0, 0, maxColorValue=255),45) # dark red
Q5 <- rep(rgb(0, 255, 0, maxColorValue=255),45) # green

Q6 <- rep(rgb(0, 255*0.6, 0, maxColorValue=255),45) # dark green
Q7 <- rep(rgb(0, 255*.75, 255, maxColorValue=255),45) # blue

Q8 <- rep(rgb(0, 0, 255, maxColorValue=255),45) # dark blue

Q9 <- rep(rgb(255, 255, 0, maxColorValue=255),22) # yellow
CircDataimageGlobals$YRGB.8Bin <<- ¢(Q1,Q2,Q3,Q4,Q5,Q6,Q7,Q8,Q9)

Q1 <- rep(rgb(140, 81, 10, maxColorValue=255), 45)

Q2 <- rep(rgb(191, 129, 45, maxColorValue=255), 45)
Q3 <- rep(rgb(223, 194, 125, maxColorValue=255), 45)
Q4 <- rep(rgb(246, 232, 195, maxColorValue=255), 45)
Q5 <- rep(rgb(199, 234, 229, maxColorValue=255), 45)
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Q6 <- rep(rgb(128, 205, 193, maxColorValue=255), 45)

Q7 <- rep(rgb( 53, 151, 143, maxColorValue=255), 45)

Q8 <- rep(rgb( 1, 102, 94, maxColorValue=255), 45)
CircDataimageGlobals$Brewer8Div2.8Bin <<- ¢c(Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8)

Q1 <- rep(rgb(255, 0, 0, maxColorValue=255), 60) # red

Q2 <- rep(rgb(255, 0, 255, maxColorValue=255), 60) # magenta

Q3 <- rep(rgb(0, 0, 255, maxColorValue=255), 60) # blue

Q4 <- rep(rgb(0, 255, 0, maxColorValue=255), 60) # green

Q5 <- rep(rgb(255, 255, 0, maxColorValue=255), 60) # yellow

Q6 <- rep(rgb(255, 165, 0, maxColorValue=255), 60) # orange

CircDataimageGlobals$RMBGYO.6Bin <<- ¢(Q1, Q2, Q3, Q4, Q5, Q6)
}
HHBHHH T R R R R R R R R R R R R
R1.WriteContColorVectors <- function()
{

#2007-09-11.1943

# Each vector has 360 elements for each of 360°

gap <- CircDataimageGlobals$ColorGap

Angles1 <- 0:89

Angles2 <- 90:179

Angles3 <- 180:269

Angles4 <- 270:359

Dist1 = (1-gap)*255*Angles1/90

Dist2 = (1-gap)*255*(Angles2-90)/90

Dist3 = (1-gap)*255*(Angles3-180)/90

Dist4 = (1-gap)*255*(Angles4-270)/90

Q1 <- rgb(0, 255-Dist1, Dist1, maxColorValue=255)
Q2 <- rgb(Dist2, Dist2, 255-Dist2, maxColorValue=255)
Q3 <- rgb(255, 255-Dist3, 0, maxColorValue=255)
Q4 <- rgb(255-Dist4, Dist4, 0, maxColorValue=255)
CircDataimageGlobals$GBYR <<- ¢(Q1,Q2,Q3,Q4)

Q1 <- rgb(Dist1, 255, 0, maxColorValue=255)
Q2 <- rgb(255, 255-Dist2, 0, maxColorValue=255)
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Q83 <- rgb(255-Dist3, 0, Dist3, maxColorValue=255)

Q4 <- rgb(0, Dist4, 255-Dist4, maxColorValue=255)
CircDataimageGlobals$GYRB <<- ¢(Q1,Q2,Q3,Q4)

Q1 <- rgb(Dist1, 255, 0, maxColorValue=255)

Q2 <- rgb(255-Dist2, 255-Dist2, Dist2, maxColorValue=255)
Q3 <- rgb(Dist3, 0, 255-Dist3, maxColorValue=255)

Q4 <- rgb(255-Dist4, Dist4, 0, maxColorValue=255)
CircDataimageGlobals$GYBR <<- ¢(Q1,Q2,Q3,Q4)

Q1 <- rgb(0, 0, Dist1, maxColorValue=255)

Q2 <- rgb(Dist2, Dist2, 255, maxColorValue=255)

Q3 <- rgb(255, 255-Dist3, 255-Dist3, maxColorValue=255)
Q4 <- rgb(255-Dist4, 0, 0, maxColorValue=255)
CircDataimageGlobals$KBWR <<- ¢(Q1,Q2,Q3,Q4)

Dist1 = (1-gap)*Angles1/360

Dist2 = 0.25 + (1-gap)*0.25*(Angles2 -90)/90
Dist3 = 0.50 + (1-gap)*0.25*(Angles3-180)/90
Dist4 = 0.75 + (1-gap)*0.25*(Angles4-270)/90

Q1 <- hsv(h=Dist1, s=0.5, v=1)

Q2 <- hsv(h=Dist2, s=0.5, v=1)

Q3 <- hsv(h=Dist3, s=0.5, v=1)

Q4 <- hsv(h=Dist4, s=0.5, v=1)
CircDataimageGlobals$HSV <<- ¢(Q1,Q2,Q3,Q4)

Angles1 <- 0:59
Angles2 <- 60:119
Angles3 <- 120:179
Angles4 <- 180:239
Angles5 <- 240:299
Angles6 <- 300:359
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Dist1 = (1-gap)*255*Angles1/60

Dist2 = (1-gap)*255*(Angles2-60)/60
Dist3 = (1-gap)*255*(Angles3-120)/60
Dist4 = (1-gap)*255*(Angles4-180)/60
Dist5 = (1-gap)*255*(Angles5-240)/60

Dist6 = (1-gap)*255*(Angles6-300)/60

Q1 <-rgb(0, 0, Dist1, maxColorValue=255)

Q2 <- rgb(0, Dist2, 255, maxColorValue=255)

Q83 <- rgb(Dist3, 255, 255, maxColorValue=255)

Q4 <- rgb(255, 255, 255-Dist4, maxColorValue=255)

Q5 <- rgb(255, 255-Dist5, 0, maxColorValue=255)

Q6 <- rgb(255-Dist6, 0, 0, maxColorValue=255)
CircDataimageGlobals$KBCWYR <<- ¢c(Q1, Q2, Q3, Q4, Q5, Q6)

PP

Angles1 <- 0:59

Angles2 <- 60:119

Angles3 <- 120:179

Angles4 <- 180:239

Angles5 <- 240:299

Angles6 <- 300:359

Dist1 = (1-gap)*(Angles1- 0)/60
Dist2 = (1-gap)*(Angles2- 60)/60
Dist3 = (1-gap)*(Angles3-120)/60
Dist4 = (1-gap)*(Angles4-180)/60
Dist5 = (1-gap)*(Angles5-240)/60
Dist6 = (1-gap)*(Angles6-300)/60

Q1 <- rgb( 255, 165*Dist1, 0, maxColorValue=255)
Q2 <- rgb( 255, 165+(255-165)*Dist2, 0, maxColorValue=255)
Q3 <- rgb(255*(1-Dist3), 255,  255*Dist3, maxColorValue=255)
Q4 <- rgb( 0, 255%(1-Dist4), 255, maxColorValue=255)
Q5 <-rgb(  255"Dist5, 0, 255, maxColorValue=255)
Q6 <- rgb( 255, 0, 255*(1-Dist6), maxColorValue=255)

CircDataimageGlobals$ROYBgBPb <<- ¢(Q1, Q2, Q3, Q4, Q5, Q6)
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Angles1 <- 0:35
Angles2 <- 36:71
Angles3 <- 72:107
Angles4 <- 108:143
Angles5 <- 144:179
Angles6 <- 180:215
Angles7 <- 216:251
Angles8 <- 252:287
Angles9 <- 288:323
Angles10 <- 324:359

Dist1 = (1-gap)*Angles1/36

Dist2 = (1-gap)*(Angles2-36)/36
Dist3 = (1-gap)*(Angles3-72)/36
Dist4 = (1-gap)*(Angles4-108)/36
Dist5 = (1-gap)*(Angles5-144)/36
Dist6 = (1-gap)*(Angles6-180)/36
Dist7 = (1-gap)*(Angles7-216)/36
Dist8 = (1-gap)*(Angles8-252)/36
Dist9 = (1-gap)*(Angles9-288)/36

Dist10 = (1-gap)*(Angles10-324)/36

Q1 <-rgb(103+(178-103)*Dist1, 0 +(24-0)*Dist1, 31+(43-31)*Dist1, maxColorValue=255)

Q2 <- rgb(178+(214-178)*Dist2, 24 +(96-24)*Dist2, 43+(77-43)*Dist2, maxColorValue=255)

Q3 <- rgb(214+(244-214)*Dist3, 96+(165- 96)*Dist3, 77+(130-77)*Dist3, maxColorValue=255)
Q4 <- rgb(244+(253-244)*Dist4, 165+(219-165)*Dist4, 130+(199-130)*Dist4, maxColorValue=255)
Q5 <- rgb(253+(224-253)*Dist5, 219+(224-219)*Dist5, 199+(224-199)*Dist5, maxColorValue=255)
Q6 <- rgb(224+(186-224)*Dist6, 224+(186-224)*Dist6, 224+(186-224)*Dist6, maxColorValue=255)
Q7 <- rgb(186+(135-186)*Dist7, 186+(135-186)*Dist7, 186+(135-186)*Dist7, maxColorValue=255)
Q8 <- rgb(135 +(77-135)*Dist8, 135 +(77-135)*Dist8, 135+(77-135)*Dist8, maxColorValue=255)
Q9 <-rgb( 77 +(64-77)*Dist9, 77 +(13-77)*Dist9, 77 +(28-77)*Dist9, maxColorValue=255)

Q10 <- rgb(64+(103-64)*Dist10, 13 +(0-13)*Dist10, 28+(31-28)*Dist10, maxColorValue=255)
CircDataimageGlobals$Brewer10Div6 <<- ¢(Q1, Q2, Q3, Q4, Q5, Q6, Q7, Q8, Q9, Q10)

}
RIS R R R R R R R R R
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R1.Initialize <- function(data.name2, mask.name2, nObs.cb.value2)

{

#2007-09-12.1930

# Variable name suffix ".g" indicates variable is global, i.e. at limits of data

# Variable name suffix ".d" indicates variable has been subset for display

# Coordinates and direction will apply at center of pixel

InputData <- as.matrix(eval(parse(file="", text=as.character(iclvalue(data.name2))))) # Must be matrix for loop below

mask <- as.character(tclvalue(mask.name?2))
if(mask == "unknown" | mask == "") CircDataimageGlobals$Mask <<- NULL else CircDataimageGlobals$Mask <<- as.matrix(eval(parse(file="", text=mask)))

CircDataimageGlobals$Data <<- InputData

x <- sort(unique(InputData[,1])) # Ascending unique horizontal coordinates of sampling locations.

y <- sort(unique(InputData[,2])) # Ascending unique vertical coordinates of sampling locations.

CircDataimageGlobals$MinX.g <<- min(x) # Global minimum X.

CircDataimageGlobals$MaxX.g <<- max(x) # Global maximum X.

CircDataimageGlobals$MinY.g <<- min(y) # Global minimum Y.

CircDataimageGlobals$MaxY.g <<- max(y) # Global maximum Y.

# Measurement location horizontal spacing assumed to be constant in X.

# Grid vertical spacing assumed to be constant in Y. Horiz and vert spacing do not have to be equal.

CircDataimageGlobals$DX <<- x[2] - x[1] # Horizontal spacing of sampling grid.

CircDataimageGlobals$DY <<- y[2] - y[1] # Vertical spacing of sampling grid.

# Simple check

DX2 <- x[3] - x[2]

DY2 <- y[3] - y[2]

if(DX2 |= CircDataimageGlobals$DX | DY2 != CircDataimageGlobals$DY) stop("Measurement spacing not constant")
CircDataimageGlobals$nx.g <<- round((CircDataimageGlobals$MaxX.g-CircDataimageGlobals$MinX.g)/CircDataimageGlobals$DX + 1, digits = 0)
CircDataimageGlobals$ny.g <<- round((CircDataimageGlobals$MaxY.g-CircDataimageGlobals$MinY.g)/CircDataimageGlobals$DY + 1, digits = 0)
CircDataimageGlobals$x.g <<- seq(from=CircDataimageGlobals$MinX.g, to=CircDataimageGlobals$MaxX.g,length=CircDataimageGlobals$nx.g)
CircDataimageGlobals$y.g <<- seq(from=CircDataimageGlobals$MinY.g, to=CircDataimageGlobals$MaxY.g,length=CircDataimageGlobals$ny.g)

# for display if Pan() not invoked

CircDataimageGlobals$MinX.d <<- CircDataimageGlobals$MinX.g

CircDataimageGlobals$MaxX.d <<- CircDataimageGlobals$MaxX.g

CircDataimageGlobals$MinY.d <<- CircDataimageGlobals$MinY.g

CircDataimageGlobals$MaxY.d <<- CircDataimageGlobals$MaxY.g

# The number of rows of the matrix will be = CircDataimageGlobals$nx.g = length(CircDataimageGlobals$x.g)
CircDataimageGlobals$StartRow <<- 1
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CircDataimageGlobals$EndRow <<- CircDataimageGlobals$nx.g
CircDataimageGlobals$StartCol <<- 1
CircDataimageGlobals$EndCol <<- CircDataimageGilobals$ny.g
if(as.character(tclvalue(nObs.cb.value2)) == "0")

{

} else

u.g <- matrix(data=NA,nrow=CircDataimageGlobals$nx.g,ncol=CircDataimageGlobals$ny.g) # u accumulator, because atan2(0,0)=0

v.g <- u.g # v accumulator

Rows <- round((InputDatal, 1]- CircDataimageGlobals$MinX.g)/CircDataimageGlobals$DX + 1, digits = 0) # Indexing vector
Columns <- round((InputData[, 2]- CircDataimageGlobals$MinY.g)/CircDataimageGlobals$DY + 1, digits = 0) # Indexing vector
u.g[cbind(Rows, Columns)] <- InputData], 3]

v.g[cbind(Rows, Columns)] <- InputData], 4]

cat("The initial computations necessarily may take significant time\n")

u.g <- matrix(data=0, nrow=CircDataimageGlobals$nx.g, ncol=CircDataimageGlobals$ny.g) # u accumulator

v.g <- u.g # v accumulator

N.g <- u.g # Number of observations per cell

Row <- round((InputDatal, 1]- CircDataimageGilobals$MinX.g)/CircDataimageGlobals$DX + 1, digits = 0) # Indexing scalar
Column <- round((InputData[, 2]- CircDataimageGlobals$MinY.g)/CircDataimageGlobals$DY + 1, digits = 0) # Indexing scalar
for (i in 1:nrow(InputData))

{
u.g[Rowf[i], Column[i]] <- u.g[Row]i], Column]i]] + InputDatali, 3]
v.g[Row[i], Column([i]] <- v.g[Row]i], Column[i]] + InputDatali, 4]
N.g[Row([i], Column([i]] <- N.g[Row[i], Column[i]] + 1

}

# Averages

filter1 <-N.g>0

u.gffilter1] <- u.g[filter1}/N.g[filter1]

v.g[filter1] <- v.g[filter1]/N.g[filter1]

# Replace 0’s with NAs where there are no observations
u.g[lfilter1] <- NA

v.g[lfilter1] <- NA
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}

CircDataimageGlobals$u.g <<- u.g # Cell contains average u or NA

CircDataimageGlobals$v.g <<- v.g

CircDataimageGlobals$Direction.g <<- R1.Standardize(atan2(v.g, u.g)) # atan2(NA,NA)=NA

CircDataimageGlobals$Direction <<- CircDataimageGlobals$Direction.g

R1.SubsetColorScale(CircDataimageGlobals$Direction[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow,
CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol])

CircDataimageGlobals$PlotMask <<- FALSE

CircDataimageGlobals$PlotArrows <<- FALSE

R1.Plotimage()

HHHHHHHHHH
R1.Standardize <- function(Input)

{

#2007-08-05.1218

# Input and Output in radians

filter <- lis.na(Input)

temp <- Input[filter]

temp[temp < 0] <- temp[temp < O] + 2*pi
temp[temp > 2*pi] <- temp[temp > 2*pi] - 2*pi
Input[filter] <- temp

return(lnput)

HHHHHHEHHH
R1.SubsetColorScale <- function(Input)

{

#2007-08-20.1331

filter <- lis.na(Input)

Range <- floor(range(Input[filter]*180/pi))
a <- which((0:359) == Range[1])

b <- which((0:359) == Rangel[2])
CircDataimageGlobals$ColorFilter <<- a:b

HIHH R R R R R R R R R R R
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R1.Plotimage <- function()

{

}

#2007-09-14.1720
# Composite image = data overplotted with arrows overplotted with mask
dev.set(which=dev.image)
# The image color vector is subset based on range of data.
image(x= CircDataimageGlobals$x.g[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow],
y= CircDataimageGlobals$y.g[CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol],
z= CircDataimageGlobals$Direction[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow,
CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol],
col= CircDataimageGlobals$ColorVector[CircDataimageGlobals$ColorFilter], xlab="X", ylab="Y", asp=1)
if(CircDataimageGlobals$PlotMask) R1.PlotMask()
if(CircDataimageGlobals$PlotArrows) R1.PlotArrows()

A
R1.PlotArrows <- function()

{

# 2007-09-20.2244
x <- CircDataimageGlobals$x.g[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow]
y <- CircDataimageGilobals$y.g[CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol]
Directions <- CircDataimageGlobals$Direction[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow,
CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol]
nx=length(x); ny=length(y)
X <- rep(x, ny)
y <- rep(y, each=nx)
Directions <- as.vector(Directions)
filter1 <- rep(rep(CircDataimageGlobals$cpa:1, length=nx), ny) == CircDataimageGlobals$cpa
filter2 <- as.vector(t(matrix(data=rep(rep(CircDataimageGlobals$cpa:1, length=ny), nx), nrow=ny))) == CircDataimageGlobals$cpa
if(!\CircDataimageGlobals$PlotMask | is.null(CircDataimageGlobals$Mask)) filter <- lis.na(Directions) & filter1 & filter2
if(CircDataimageGlobals$PlotMask & lis.null(CircDataimageGlobals$Mask))
{
mask.boolean <- matrix(data=TRUE, nrow=CircDataimageGlobals$nx.g, ncol=CircDataimageGlobals$ny.g)
mask.boolean[lis.na(CircDataimageGlobals$Mask)] <- FALSE
mask.boolean <- mask.boolean[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow,
CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol]
filter <- lis.na(Directions) & filter1 & filter2 & as.vector(mask.boolean)
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}
if(sum(filter) > 0)
{
x <- X[filter]; y <- y[filter]
Directions <- Directionsffilter]
arrow.plot(x, y, u = cos(Directions), v = sin(Directions), arrow.ex = 0.05*CircDataimageGlobals$ArrowAd], xpd = FALSE,
true.angle = TRUE, arrowfun=arrows, length=.05, angle=15, col=1)
} else cat("No arrows can be displayed at current spacing\n")
}
HHHHHH
R1.PlotMask <- function()

#2007-08-09.2013
image(x=CircDataimageGlobals$x.g[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow],
y=CircDataimageGlobals$y.g[CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol],
z=CircDataimageGlobals$Mask[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow,
CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol], col= "tan", add=TRUE)

HEH R R R S B R R R R R R R R R R R R
R1.PlotWheel <- function()
{

dev.set(which=dev.wheel)

# The image color vector is not subset based on range of data.

image(x=seq(-1,1,length=201), y=seq(-1,1,length=201), z= wheel, col= CircDataimageGlobals$ColorVector, add=TRUE)

HHHHHHBHH R AR R AR AR R R R R R R

R1.Pan <- function()

{
#2007-09-11.2139
CircDataimageGlobals$StartRow <<- round((CircDataimageGlobals$MinX.d - CircDataimageGlobals$MinX.g)/CircDataimageGlobals$DX + 1, digits=0)
CircDataimageGlobals$EndRow <<- round((CircDataimageGlobals$MaxX.d - CircDataimageGlobals$MinX.g)/CircDataimageGlobals$DX + 1, digits=0)
CircDataimageGlobals$StartCol <<- round((CircDataimageGlobals$MinY.d - CircDataimageGlobals$MinY.g)/CircDataimageGlobals$DY + 1, digits=0)
CircDataimageGlobals$EndCol <<- round((CircDataimageGlobals$MaxY.d - CircDataimageGlobals$MinY.g)/CircDataimageGlobals$DY + 1, digits=0)
R1.SubsetColorScale(CircDataimageGlobals$Direction[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow,

CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol))

R1.Plotimage()
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}
HAHHHHHHH R AR R R R AR R R R AR R R AR R R
R1.ChangeColorWheel <- function()
{

#2007-08-20.1903

ID <- CircDataimageGlobals$ColorVector|D

if(ID == "1") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$GBYR

if(ID == "2") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$GYRB

|f(ID =="3") CircDataimageGilobals$ColorVector.g <<- CircDataimageGlobals$ROYBgBPb
if(ID == "4") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$HSV
f(ID =="5") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$KBWR
f(ID =="6") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$KBCWYR
if(ID == "7") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$Brewer10Div6
if(ID == "8") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$Rainbow.20Bin
if(ID == "9") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$KBWR.12Bin
if(ID == "10") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$Brewer10Div6.10Bin
if(ID == "11") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$YRGB.8Bin
if(ID == "12") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$Brewer8Div2.8Bin
if(ID == "13") CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$RMBGYO.6Bin
R1.AutoRotateColorWheel()
R1.Plotimage()

R1.PlotWheel()

}
HHHHHHEHEH A A A A
R1.AutoRotateColorWheel <- function()
{
# 2007-08-06.1603
Rotation <- CircDataimageGlobals$ColorRotation
if(Rotation > 0)
{
a <- (360-Rotation+1):360
CircDataimageGlobals$ColorVector <<- c(CircDataimageGlobals$ColorVector.g[a], CircDataimageGlobals$ColorVector.g[-a])
} else
if(Rotation == 0) {CircDataimageGlobals$ColorVector <<- CircDataimageGlobals$ColorVector.g} else
{CircDataimageGlobals$ColorVector <<- ¢(CircDataimageGlobals$ColorVector.g[-1:Rotation], CircDataimageGlobals$ColorVector.g[1:-Rotation])}
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HHHHHHEH
R1.RotateColorWheel <- function()
{
#2007-08-20.1933
# To return to unrotated color wheel, enter zero for rotation.
Rotation <- CircDataimageGlobals$ColorRotation
if(Rotation > 0)
{
a <- (360-Rotation+1):360
CircDataimageGlobals$ColorVector <<- ¢c(CircDataimageGlobals$ColorVector.g[a], CircDataimageGlobals$ColorVector.g[-a])
} else
if(Rotation == 0) {CircDataimageGlobals$ColorVector <<- CircDataimageGlobals$ColorVector.g} else
{CircDataimageGlobals$ColorVector <<- ¢(CircDataimageGlobals$ColorVector.g[-1:Rotation], CircDataimageGlobals$ColorVector.g[1:-Rotation])}
R1.Plotimage()
R1.PlotWheel()
}
HHHHHHEHHHH
R1.ChangeColorGap <- function()
{
#2007-08-11.1223
R1.WriteContColorVectors() # Recompute with gap
if(CircDataimageGIobaIs$CoIorVectorID ) CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$GBYR
if(CircDataimageGlobals$ColorVectorID == 2) CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$GYRB
if(CircDataimageGlobals$ColorVectorID == 3) CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$ROYBgBPb
if(CircDataimageGIobaIs$CoIorVectorID =4) CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$HSV
if(CircDataimageGlobals$ColorVectorID == 5) CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$KBWR
if(CircDataimageGilobals$ColorVectorID == 6) CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$KBCWYR
if(CircDataimageGlobals$ColorVectorID == 7) CircDataimageGlobals$ColorVector.g <<- CircDataimageGlobals$Brewer10Div6
R1.AutoRotateColorWheel()
R1.Plotimage()
R1.PlotWheel()

}
R R R
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R1.Prime()

Top <- tktoplevel()

tkwm.geometry(Top,"565x600")

tkwm.title(Top,"Circular Dataimage")

FontHeading <- tkfont.create(family="arial", size=8, weight="bold")

FrameTop <- tkframe(Top, relief="flat", borderwidth=2)

data.name <- tclVar("unknown")

data.name.entry <-tkentry(FrameTop, width="15", textvariable=data.name)

mask.name <- tclVar("unknown")

mask.name.entry <- tkentry(FrameTop, width="15"textvariable=mask.name)

nObs.cb.value <- tclVar("0")

nObs.cb <- tkcheckbutton(FrameTop); tkconfigure(nObs.cb,variable=nObs.cb.value)

Input.but <- tkbutton(FrameTop, text="OK", command=function(){
R1.Initialize(data.name, mask.name, nObs.cb.value)
tclvalue(MinX.g) <- as.character(CircDataimageGlobals$MinX.g)
tclvalue(MaxX.g) <- as.character(CircDataimageGlobals$MaxX.g)
tclvalue(MinY.g) <- as.character(CircDataimageGlobals$MinY.g)
tclvalue(MaxY.g) <- as.character(CircDataimageGlobals$MaxY.g)
tclvalue(MinX) <- as.character(CircDataimageGlobals$MinX.g)
tclvalue(MaxX) <- as.character(CircDataimageGlobals$MaxX.qg)
tclvalue(MinY) <- as.character(CircDataimageGilobals$MinY.g)
tclvalue(MaxY) <- as.character(CircDataimageGlobals$MaxY.g)
tclvalue(Smooth) <- "0"
tclvalue(arrow.cb.value) <- "0"
tclvalue(mask.cb.value) <- "0"

}

tkgrid(tklabel(FrameTop, text="Input Dataframe"), data.name.entry, tklabel(FrameTop,text="
tklabel(FrameTop,text="Mask Matrix"), mask.name.entry,  tklabel(FrameTop,text=" "),
tklabel(FrameTop,text="Obs Per Cell > 1"), nObs.cb, tklabel(FrameTop,text=" "),
Input.but, sticky="w")
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Frameleft <- tkframe(Top, relief="groove", borderwidth=2)
tkgrid(tklabel(Frameleft,text="Continuous Color Scales", font=FontHeadin

rb1 <- tkradiobutton(FramelLeft)
rb2 <- tkradiobutton(FrameLeft)
rb3 <- tkradiobutton(FrameLeft)
rb4 <- tkradiobutton(FrameLeft)
rb5 <- tkradiobutton(FrameLeft)
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rb6 <- tkradiobutton(FrameLeft)
rb7 <- tkradiobutton(FrameLeft)
rb8 <- tkradiobutton(FrameLeft)
rb9 <- tkradiobutton(FramelLeft)
rb10 <- tkradiobutton(FrameLeft)
rb11 <- tkradiobutton(FrameLeft)
rb12 <- tkradiobutton(FrameLeft)
rb13 <- tkradiobutton(FrameLeft)
rbValue <- tclVar("1")
ChangeColor <- function() {CircDataimageGlobals$ColorVectorID <<- as.character(tclvalue(roValue)); R1.ChangeColorWheel()}
tkconfigure(rb1, variable=rbValue,value="1", command=ChangeColor
tkconfigure(rb2, variable=rbValue,value="2", command=ChangeColor
tkconfigure(rb3, variable=rbValue,value="3", command=ChangeColor
tkconfigure(rb4, variable=rbValue,value="4", command=ChangeColor
tkconfigure(rb5, variable=rbValue,value="5", command=ChangeColor
tkconfigure(rb6, variable=rbValue,value="6", command=ChangeColor
tkconfigure(rb7, variable=rbValue,value="7", command=ChangeColor
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tkconfigure(rb8, variable=rbValue,value="8", command=ChangeColor
tkconfigure(rb9, variable=rbValue,value="9", command=ChangeColor)
tkconfigure(rb10,variable=rbValue,value="10", command=ChangeColor
tkconfigure(rb11,variable=rbValue,value="11", command=ChangeColor
tkconfigure(rb12,variable=rbValue,value="12", command=ChangeColor
tkconfigure(rb13,variable=rbValue,value="13", command=ChangeColor
tkgrid(tklabel(FrameLeft,text="GBYR "), wheell, rb1, sticky="¢e")
tkgrid(tklabel(FrameLeft,text="GYRB "), wheel2, rb2, sticky="¢e")
tkgrid(tklabel(FrameLeft,text="ROYBgBPb "), wheel3, rb3, sticky="e")
tkgrid(tklabel(FramelLeft,text="HSV ), wheel4, rb4, sticky="¢e")
tkgrid(tklabel(FrameLeft,text="KBWR "), wheel5, rb5, sticky="e")
tkgrid(tklabel(FrameLeft,text="KBCWYR "), wheel6, rb6, sticky="e")
tkgrid(tklabel(FrameLeft,text="Brewer divergent #6 "), wheel7| rb7, sticky="e")
tkgrid(tklabel(FrameLeft,text=" "), column=1)
tkgrid(tklabel(FrameLeft,text="Binned Color Scales", font=FontHeading), sticky="e")
tkgrid(tklabel(FrameLeft,text="Rainbow 20 bins "), wheel8, rb8, sticky="e")
tkgrid(tklabel(FrameLeft,text="KBWR 12 bins "), wheel9, rb9, sticky="e")
tkgrid(tklabel(FrameLeft,text="Brewer divergent #6 10 bins "), wheel10, rb10, sticky="e")
tkgrid(tklabel(FrameLeft,text="YRGB 8 bins "), wheell1, rb11, sticky="e")
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tkgrid(tklabel(FrameLeft,text="Brewer divergent #2 8 bins "), wheel12, rb12, sticky="e")
tkgrid(tklabel(FrameLeft,text="RMBGYO 6 bins "), wheel18, rb13, sticky="e")

tkgrid(tklabel(FrameLeft,text=" ")

SliderValue1 <- tclVar("0")

SliderValuelLabell <- tklabel(FrameLeft,text=as.character(iclvalue(SliderValue1)))
tkconfigure(SliderValueLabell,textvariable=SliderValue1)

slider1 <- tkscale(FrameLeft, from=-180, to=180, showvalue=TRUE, variable=SliderValue1, resolution=5, orient="horizontal", length="1.15i")
tkbind(slider1,"<ButtonRelease-1>", function() {CircDataimageGlobals$ColorRotation <<- as.numeric(tclvalue(SliderValue1));
R1.RotateColorWheel()})

tkgrid(tklabel(FrameLeft,text="Color Scale Rotation", font=FontHeading), column=0, sticky="e")

tkgrid(slider1, column=0, sticky="e")

tkgrid(tklabel(FrameLeft,text="-180 +180"), sticky="e")

FrameRight <- tkframe(Top, relief="groove", borderwidth=2)

tkgrid(tklabel(FrameRight, text="Display Coordinates", font=FontHeading))

MinX <- tclVar("™)

MinX.entry <-tkentry(FrameRight, width="12" textvariable= MinX)

MinX.g <- tclVar("unknown")

MinX.g.label <- tklabel(FrameRight,text=tclvalue(MinX.g))

tkconfigure(MinX.g.label, textvariable=MinX.g)

tkgrid(tklabel(FrameRight,text="Min X"), MinX.entry, tklabel(FrameRight, text="Global Min X ="), MinX.g.label, sticky="e")
MaxX <- tclVar(")

MaxX.entry <-tkentry(FrameRight, width="12"textvariable= MaxX)

MaxX.g <- tclVar("unknown")

MaxX.g.label <- tklabel(FrameRight,text=tclvalue(MaxX.g))

tkconfigure(MaxX.g.label, textvariable=MaxX.g)

tkgrid(tklabel(FrameRight,text="Max X"), MaxX.entry, tklabel(FrameRight, text="Global Max X ="), MaxX.g.label, sticky="e")
MinY <- tclVar("")

MinY.entry <-tkentry(FrameRight, width="12" textvariable= MinY)

MinY.g <- tclVar("unknown")

MinY.g.label <- tklabel(FrameRight,text=tclvalue(MinY.g))

tkconfigure(MinY.g.label, textvariable=MinY.g)

tkgrid(tklabel(FrameRight,text="Min Y"), MinY.entry, tklabel(FrameRight, text="Global Min Y ="), MinY.g.label, sticky="e")
MaxY <- tclVar(")

MaxY.entry <-tkentry(FrameRight, width="12"textvariable= MaxY)

MaxY.g <- tclVar("unknown")

MaxY.g.label <- tklabel(FrameRight,text=tclvalue(MaxY.g))
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tkconfigure(MaxY.g.label, textvariable=MaxY.qg)
tkgrid(tklabel(FrameRight,text="Max Y"), MaxY.entry, tklabel(FrameRight, text="Global Max Y ="), MaxY.g.label, sticky="e")
Coord.but <- tkbutton(FrameRight,text="OK", command=~function(){

CircDataimageGlobals$MinX.d <<- as.numeric(tclvalue(MinX))
CircDataimageGlobals$MaxX.d <<- as.numeric(tclvalue(MaxX))
CircDataimageGlobals$MinY.d <<- as.numeric(tclvalue(MinY))

CircDataimageGlobals$MaxY.d <<- as.numeric(tclvalue(MaxY))

indexClosest <- which.min(abs(CircDataimageGlobals$x.g - CircDataimageGlobals$MinX.d)); CircDataimageGlobals$MinX.d <<- CircDataimageGlobals$x.g[indexClosest]
indexClosest <- which.min(abs(CircDataimageGlobals$x.g - CircDataimageGlobals$MaxX.d)); CircDataimageGlobals$MaxX.d <<- CircDataimageGlobals$x.g[indexClosest]
indexClosest <- which.min(abs(CircDataimageGlobals$y.g - CircDataimageGlobals$MinY.d)); CircDataimageGlobals$MinY.d <<- CircDataimageGlobals$y.g[indexClosest]
indexClosest <- which.min(abs(CircDataimageGlobals$y.g - CircDataimageGlobals$MaxY.d)); CircDataimageGlobals$MaxY.d <<- CircDataimageGlobals$y.g[indexClosest]

tclvalue(MinX) <- as.character(CircDataimageGlobals$MinX.d); tclvalue(MaxX) <- as.character(CircDataimageGlobals$MaxX.d)
tclvalue(MinY) <- as.character(CircDataimageGlobals$MinY.d); tclvalue(MaxY) <- as.character(CircDataimageGlobals$MaxY.d)
R1.Pan()

}
)
tkgrid(Coord.but, column=1, sticky="e")
tkgrid(tklabel(FrameRight,text=" ")
tkgrid(tklabel(FrameRight,text=" ")

Smooth <- tclVar("0")
Smooth.function <- function()

{

Bandwidth <- as.numeric(tclvalue(Smooth))
if(Bandwidth > 0)
{
XVEC <- rep(CircDataimageGlobals$x.g, CircDataimageGlobals$ny.g)
YVEC <- rep(CircDataimageGlobals$y.g, ea=CircDataimageGlobals$nx.g)
Imagelist.x <- as.image(as.vector(CircDataimageGlobals$u.g), x=data.frame(lon=XVEC, lat=YVEC),
nrow= CircDataimageGlobals$nx.g, ncol= CircDataimageGlobals$ny.g, boundary.grid=FALSE, na.rm=TRUE)
u.g.Smooth <- image.smooth(ImageList.x, theta = Bandwidth)
Imagelist.y <- as.image(as.vector(CircDataimageGlobals$v.g), x=data.frame(lon=XVEC, lat=YVEC),
nrow= CircDataimageGlobals$nx.g, ncol= CircDataimageGlobals$ny.g, boundary.grid=FALSE, na.rm=TRUE)
v.g.Smooth <- image.smooth(ImageList.y, theta = Bandwidth)
CircDataimageGlobals$Direction <<- R1.Standardize(atan2(v.g.Smooth$z, u.g.Smooth$z))
} else CircDataimageGilobals$Direction <<- CircDataimageGlobals$Direction.g
R1.SubsetColorScale(CircDataimageGlobals$Direction[CircDataimageGlobals$StartRow:CircDataimageGlobals$EndRow,
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CircDataimageGlobals$StartCol:CircDataimageGlobals$EndCol])

R1.Plotimage()
}
Smooth.entry <-tkentry(FrameRight, width="12", textvariable=Smooth)
Smooth.but <- tkbutton(FrameRight,text="OK", command=Smooth.function)
tkgrid(tklabel(FrameRight,text="Smooth Bandwidth", font=FontHeading), Smooth.entry, sticky="¢e")
tkgrid(Smooth.but, column=1, sticky="e")
tkgrid(tklabel(FrameRight,text=" "); tkgrid(tklabel(FrameRight,text=" ")
SliderValue2 <- tclVar("0")
SliderValuelLabel2 <- tklabel(FrameRight,text=as.character(tclvalue(SliderValue2)))
tkconfigure(SliderValueLabel2,textvariable=SliderValue2)
slider2 <- tkscale(FrameRight, from=0, to=1, showvalue=TRUE, variable=SliderValue2, resolution=.05, orient="horizontal", length=".8i")
tkbind(slider2,"<ButtonRelease-1>", function() {CircDataimageGlobals$ColorGap <<- as.numeric(tclvalue(SliderValue2)); R1.ChangeColorGap()})
tkgrid(tklabel(FrameRight,text="Color Scale Gap", font=FontHeading), column=0, sticky="e")

tkgrid(slider2, column=1, sticky="e")
tkgrid(tklabel(FrameRight,text="0 1"), column=1)
tkgrid(tklabel(FrameRight,text=""), sticky="e")
tkgrid(tklabel(FrameRight,text=""), sticky="e")

arrow.cb.value <- tclVar("0")
arrow.cb.function <- function()

cbVal <- as.character(tclvalue(arrow.cb.value))
if (cbVal=="1") {CircDataimageGlobals$PlotArrows <<- TRUE; R1.Plotimage()}
if (cbVal=="0") {CircDataimageGlobals$PlotArrows <<- FALSE; R1.Plotimage()}
}
arrow.cb <- tkcheckbutton(FrameRight, command=arrow.cb.function)
tkconfigure(arrow.cb, variable=arrow.cb.value)
tkgrid(tklabel(FrameRight,text="Arrows", font=FontHeading), sticky="e")
tkgrid(arrow.cb, row=17, column=1, sticky="w")
arrow.length <- tclVar("1")
arrow.density <- tclVar("15")
arrow.function <- function()
{
CircDataimageGlobals$ArrowAd] <<- as.numeric(tclvalue(arrow.length))
CircDataimageGlobals$cpa <<- as.numeric(tclvalue(arrow.density))
R1.Plotimage()
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}

arrow.length.entry <-tkentry(FrameRight, width="6"textvariable=arrow.length)

tkgrid(tklabel(FrameRight,text="Arrow Length Multiplier"), arrow.length.entry,
tklabel(FrameRight, text="> 0 "), sticky="e")

arrow.density.entry <-tkentry(FrameRight, width="6",textvariable=arrow.density)

tkgrid(tklabel(FrameRight,text="Arrow Spacing in Pixels"), arrow.density.entry,
tklabel(FrameRight, text="1, 2, 3, ... "), sticky="e")

Arrow.but <- tkbutton(FrameRight,text="OK", command=arrow.function)

tkgrid(Arrow.but, column=1, sticky="e")

tkgrid(tklabel(FrameRight,text=" ")

tkgrid(tklabel(FrameRight,text=" ")

mask.cb.value <- tclVar("0")

mask.cb.function <- function()

cbVal <- as.character(tclvalue(mask.cb.value))
if (cbVal=="1") {if(lis.null(CircDataimageGlobals$Mask)) {CircDataimageGlobals$PlotMask <<- TRUE; R1.Plotimage()}}
if (cbVal=="0") {CircDataimageGlobals$PlotMask <<- FALSE; R1.Plotimage()}

mask.cb <- tkcheckbutton(FrameRight, command=mask.cb.function)
tkconfigure(mask.cb, variable=mask.cb.value)

tkgrid(tklabel(FrameRight,text="Mask", font=FontHeading), sticky="e")
tkgrid(mask.cb, row=23, column=1, sticky="w")
tkgrid(tklabel(FrameRight,text=" ")
tkgrid(tklabel(FrameRight,text=" ")

tkpack(FrameTop, side="top", fill="x")

tkpack(FramelLeft, side="left", fill="both", expand=TRUE)
tkpack(FrameRight, side="right", fill="both", expand=TRUE)

}
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K.3

SimulateSill

SimulateSill <- function()

{

require(CircStats)

CircDist <- function(alpha,beta)

{
alphalalpha < 0] <- 2*pi + alphalalpha < 0]
beta[beta < 0] <- 2*pi + beta[beta < 0]
theta <- abs(alpha - beta)
theta[theta > pi] <- 2*pi - theta[theta > pi]
return(theta)

}

VM <-¢(); U <-¢(); C <- ¢(); WC <- ¢(); T <- ¢()
Cavg <- vector(mode="numeric", length=1000)
Tavg <- vector(mode="numeric", length=1000)
Uavg <- vector(mode="numeric", length=1000)
VMavg <- vector(mode="numeric", length=1000)
WCavg <- vector(mode="numeric", length=1000)

filter <- upper.triimatrix(data=NA, nrow=100, ncol=100), diag = F)

lle



for (i in 1:1000)

{

}

Sample <- rcard(n=100,mu=0,r=.25); cosines <- cos(outer(Sample, Sample, FUN="CircDist"))
C <- ¢(C, cosinesffilter])
Cavg][i] <- mean(C)

Sample <- rtri(n=100, r=.5"4/pi"2); cosines <- cos(outer(Sample, Sample, FUN="CircDist"))
T <- ¢(T, cosinesffilter])
Tavgl[i] <- mean(T)

Sample <- 2*pi*runif(100); cosines <- cos(outer(Sample, Sample, FUN="CircDist"))
U <- c(U, cosinesffilter])
Uavg[i] <- mean(U)

Sample <- rvm(n=100, mean=0, k=5); cosines <- cos(outer(Sample, Sample, FUN="CircDist"))
VM <- ¢(VM, cosinesffilter])
VMavqg][i] <- mean(VM)

Sample <- rwrpcauchy(n=100,location=0,rho=exp(-1)); cosines <- cos(outer(Sample, Sample, FUN="CircDist"))
WC <- ¢(WC, cosinesffilter])
WCavg][i] <- mean(WCQC)

return(list(Cavg=Cavg, Tavg=Tavg, Uavg=Uavg, VMavg=VMavg, WCavg=WCavg))

cle



K.4 CorrelationTransfer

CorrelationTransfer <- function(nPoints=50, CircDistr2="vM", Rho2=.75, Range2=10, Ext2=2, CovModel2="spherical", GRID=NULL,
OVERFIT=TRUE)
{

#2008-8-10.1356

# Circular parameters: Triangular, 0 < Rho <= 4/pi*2; cardioid, 0 < Rho <= 0.5; vM and wrapped Cauchy, 0 < Rho < 1; uniform, Rho = 0

# nPoints= number of points per simulation

# OverFit=TRUE, or standardization (centering and rescaling realization of the GRV to mean 0 sd 1) results in closer fit
for qualitative evaluation of the CRV. Undesirable effects are loss of independence of the marginal GRVs, biased GRF
covariance, and biased testing. Standardization is suitable for demonstration with closer fit, visualization, and
illustrations. Do not standardize for purposes of simulation and testing. OverFit=FALSE, or non-standardization (default)
includes expected variation from transformation of variation in mean and sd of sample of GRV.

HHHH

if(is.null(GRID)) {output <- SimulateCRF(N=nPoints, CircDistr=CircDistr2, Rho=Rho2, Range=Range2, Ext=Ext2,
CovModel=CovModel2, OverFit=OVERFIT)} else {output <- SimulateCRF(CircDistr=CircDistr2, Rho=Rho2, Range=Range2,
CovModel= CovModel2, OverFit=OVERFIT, Grid=GRID)}

par(mfrow=c(3,1), mgp=c(1.5,.5,0), mai=c(.4,.4,.3,.1))

# GRF variogram

vario.z <- variog(coords = cbhind(output$x, output$y), data = output$Z, option = "bin", uvec=seq(2,54,by=2))
plot(vario.z$u, vario.z$v, main="Variogram of GRF", cex.main=1.2, xlab="Distance", ylab="Semi Variance", ylim=c(0, 2))
abline(v=Range2, col="grey")

# Cumulative Probability variogram

vario.p <- variog(coords = cbind(output$x, output$y), data =pnorm(output$Z, mean=0, sd=1, lower.tail = TRUE),
option = "bin", uvec=seq(2,54,by=2))

plot(vario.p$u, vario.p$v, main="Variogram of Cumulative Probabilities of GRV", cex.main=1.2, xlab="Distance", ylab="Semi Variance",
ylim=c(0,0.2))

abline(v=Range2, col="grey")

# Cosineogram

CosinePlots(x=output$x, y=output$y, directions=output$direction, Lag.n.Adj= 1, Lag=vario.p$u,
main="Cosineogram of CRF", cex.main=1.2, ylim=c(0,1))

abline(v=Range2, col="grey")
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K.5

SimulateCRF

SimulateCRF <-function(N=100, CircDistr, Rho, Mu=0, Range, Ext=1, CovModel, Grid=NULL, Anisotropy=NULL, OverFit=FALSE,
Resolution=0.01)

{

#2008-11-10.2001
# Simulate CRF ~ (Range, CircDistr, Rho, mu=0)

# Input Arguments

# N: Number of spatial locations to simulate

# CircDistr: Circular distribution in {U, vM, WrC, Tri, Card},

# Rho: Mean resultant length parameter

# For triangular, 0 < Rho <= 4/pi"2

# For cardioid, 0 < Rho <= 0.5

# For vM and wrapped Cauchy, 0 < Rho < 1, 1== degenerate

# For uniform, Rho =0

# Range: Distance at which CRV independent

# Ext: Range*Ext is horizontal and vertical length of sample space

# CovModel: Name of spatial correlation function, see package geoR Help cov.spatial

# Grid: Regular or irregular N x 2 matrix of simulation locations, overides N and Ext

# Anisotropy: Vector of geometric anisotropy angle in radians, ratio > 1.

# OverFit=TRUE, or standardization (centering and rescaling realization of the GRV to mean 0 sd 1) results in closer fit

# for qualitative evaluation of the CRV. Undesirable effects are loss of independence of the marginal GRVs, biased GRF
# covariance, and biased testing. Standardization is suitable for demonstration with closer fit, visualization, and

# illustrations. Do not standardize for the purposes of simulation and testing. OverFit=FALSE, or non-standardization (default)
# includes expected variation from transformation of variation in mean and sd of sample of GRV.

# Values

# x,y: Vectors of location coordinates

# direction: Vector of directions

# Z: Vector of simulated observations of the associated GRV

# Note:
# At n > 500, geoR transfers processing the the package Random Fields because the option RF is set.

if(CircDistr |="U" & CircDistr !1="vM" & CircDistr |="WrC" & CircDistr |="Tri" & CircDistr |="Card")
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stop("CRF not implemented for input CircDistr")

if(CircDistr =="U") Rho = 0
if(abs(Mu) > pi) stop("abs(Mu) <= pi")

if(lis.null(Grid)) {

if(class(Grid) != "matrix") stop("Grid not a matrix")

if(dim(Grid)[2] !=2) stop("Grid not a N x 2 matrix")

N <- dim(Grid)[1]}
if(lis.null(Anisotropy)) {

if(length(Anisotropy) != 2) stop("Anisotropy is not a 2 element vector. See geoR Help")
}

if(N <=0 | Rho < 0 | Range < 0] Ext <=0 | Resolution <= 0) stop("Improper numeric input")
direction <- vector(mode="numeric", length=N)

require(CircStats)
require(geoR)
# Standard normal GRF, see Help geoR grf
if(is.null(Grid)) {
GRF <- grf(n=N, xlims=c(0, Range*Ext), ylims=c(0, Range*Ext), cov.model=CovModel,
nugget=0, cov.pars=c(1, Range), aniso.pars=Anisotropy, RF=TRUE, messages=FALSE) } else {
GRF <- grf(grid=Grid, cov.model=CovModel,
nugget=0, cov.pars=c(1, Range), aniso.pars=Anisotropy, RF=TRUE, messages=FALSE)}

XY <- GRF$coords # N x 2 matrix

x <- XY[,1]; y <- XY[,2]

Z <- GRF$data # Vector of GRV

if(OverFit) {Z <- (Z - mean(Z))/sd(Z); GRF$data <- Z}
CumProbZ <- pnorm(Z, mean=0, sd=1, lower.tail = TRUE)

if(CircDistr=="U") {direction <- -pi + 2*pi*CumProbZ} else
if(CircDistr == "Tri")

if(Rho==0 | Rho > 4/pi*2) stop("Tri: 0 < Rho <= 4/pi"2")
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filter <- CumProbZ < 0.5

ul <- CumProbZffilter]

a <- Rho/8

b <- (4+pi*2*Rho)/(8*pi)
c<-0.5-ut

q <- -.5*(b+sqrt(b"2-4*a*c))
direction([filter] <- ¢c/q

u2 <- CumProbZ][filter]
a <- -Rho/8
b <- (4+pi*2*Rho)/(8"pi)
c<-05-u2
q <- -.5%(b+sqrt(b"2-4*a*c))
direction[!filter]<- c/q

} else

# For OTHER circular distributions compute table of circular CDF and interpolate

CircScale <- seq(-pi, pi, length=2*pi/Resolution)

# With resolution=.01, circular support from -pi to +pi has 629 elements, delta ~0.01000507, CircScale[315] =0
n <- length(CircScale)

if(CircDistr == "vM")

{
if(Rho==0 | Rho >= 1) stop("vM: 0 < Rho < 1")
CircProb <- rep(-1, n)
Kappa=A1tinv(Rho) # N. | Fisher, Statistical Analysis of Circular Data, 2000 p. 49
# As direction increases from -pi, pvm increases from .5
for(i in 1:length(CircScale)) CircProb]i] <- pvm(CircScale[i], mu=0, kappa=Kappa)
filter <- CircScale <0
CircProbffilter] <- CircProbffilter] - 0.5
CircProby[[filter] <- CircProb[!filter] + 0.5
} else

if(CircDistr == "Card")

if(Rho==0 | Rho > 0.5) stop("Cardioid: 0 < Rho <= 0.5")
CircProb <- (CircScale + pi + 2*Rho*sin(CircScale))/(2*pi)
} else
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if(CircDistr == "WrC")

{
if(Rho==0 | Rho >= 1) stop("Wrapped Cauchy: 0 < Rho <1 ")
Angles1 <- CircScale[CircScale < 0]
Angles2 <- CircScale[CircScale >= 0]
prob1 <- 0.5 - acos(((1+Rho”2)*cos(Angles1) - 2*Rho)/(1 + Rho”2 - 2*Rho * cos(Angles1)))/(2*pi)
prob2 <- 0.5 + acos(((1+Rho”2)*cos(Angles2) - 2*Rho)/(1 + Rho”2 - 2*Rho * cos(Angles2)))/(2*pi)
CircProb <-c(prob1, prob2)

}
CircProb[1] <- 0; CircProb[n] <- 1

# Interpolation

DeltaTh <- CircScale[2] + pi

for(i in 1:N)

{
p <- CumProbZ[i] # Cumulative prob of GRV
a <- max((1:n)[CircProb <= p]) # Index
if(a==n) {r <- 0} else

{
}

direction[i] <- CircScale[a] + r*DeltaTh

if(CircProb[a]==p) {r <- 0} else {r <- (p -CircProb[a])/( CircProb[a+1] -CircProb[a])}

}

direction <- direction + Mu
return(list(x=x, y=y, direction=direction, Z=Z7))
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K.6

AssessCRF

AssessCRF <- function(nPoints=100, CircDistr2="vM", Rho2=.75, Range2=10, Ext2=3, CovModel2="spherical", GRID=NULL, OVERFIT=TRUE)

{

#2008-2-15.0600

# Generate a nPoints x nPoints and compare QQ Circ plots to QQ norm plots

# range of parameters

# For triangular, 0 < Rho <= 4/pi*2

# For cardioid, 0 < Rho <= 0.5

# For vM and wrapped Cauchy, 0 < Rho < 1, 1== degenerate

# For uniform, Rho =0

# nPoints= number of points

# OverFit=TRUE, or standardization (centering and rescaling realization of the GRV to mean 0 sd 1) results in closer fit
for qualitative evaluation of the CRV. Undesirable effects are loss of independence of the marginal GRVs, biased GRF
covariance, and biased testing. Standardization is suitable for demonstration with closer fit, visualization, and
illustrations. Do not standardize for purposes of simulation and testing. OverFit=FALSE, or non-standardization (default)
includes expected variation from transformation of variation in mean and sd of sample of GRV.

H o H R

require(CircStats)

if(is.null(GRID)) {output <- SimulateCRF(N=nPoints, CircDistr=CircDistr2, Rho=Rho2, Range=Range2, Ext=Ext2,
CovModel=CovModel2, OverFit=OVERFIT)} else {output <- SimulateCRF(CircDistr=CircDistr2, Rho=Rho2, Range=Range2,
CovModel= CovModel2, OverFit=OVERFIT, Grid=GRID); nPoints <- nrow(GRID) }

Z <- output$Z

Zsort <- sort(Z)

a <- ifelse(nPoints <= 10, 3/8, 1/2)

CumProb <- ((1:nPoints)- a)/(nPoints + 1 - 2*a) # Vector of symmetric cumulative probabilities for QQ plots
ZQuantiles <- gnorm(CumProb, mean=0, sd=1, lower.tail = TRUE)

Theta <- output$direction
Thetasort <- sort(Theta)
# Compute theta quantiles
if(CircDistr2=="U") { ThetaQuantiles <- -pi + 2*pi*CumProb } else
{
# For non-uniform circular distributions use circular CDF to get ThetaQuantiles
CircScale <- seq(-pi, pi, length=2*pi/.01) # Circular support from -pi to +pi, 629 elements, d~.01, CircScale[315] is zero
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n <- length(CircScale)
if(CircDistr2=="vM")

{

} else

if(Rho2==0 | Rho2 >= 1) stop("vM: 0 < Rho < 1")

CircProb <- rep(-1, n)

Kappa=A1inv(Rho2) # N. | Fisher, Statistical Analysis of Circular Data, 2000 p. 49
# As theta increases from -pi, pvm increases from .5

for(i in 1:n) {CircProb[i] <- pvm(CircScale]i], mu=0, kappa=Kappa)}

filter <- CircScale <0

CircProbffilter] <- CircProbffilter] - 0.5

CircProb[lfilter] <- CircProb[!filter] + 0.5

if(CircDistr2=="Tri")

{

} else

if(Rho2==0 | Rho2 > 4/pi"2) stop("Tri: 0 < Rho <= 4/pi*2")

Angles1 <- CircScale[CircScale < 0] + 2*pi

Angles2 <- CircScale[CircScale >= 0]

CircProb <- ¢( (4 - 3*pi*2*Rho2 + pi*Rho2*(Angles1 + pi))*(Angles1-pi)/(8*pi),
5+ (4+ pi*2* Rho2 - pi*Rho2 * Angles2) * Angles2/(8*pi) )

if(CircDistr2=="Card")

{

} else

if(Rho2==0 | Rho2 > 0.5) stop("Cardioid: 0 < Rho <= 0.5")

Angles1 <- CircScale[CircScale < 0] + 2*pi

Angles2 <- CircScale[CircScale >= 0]

CircProb <- c( (Angles1 - pi + 2*Rho2*sin(Angles1))/(2*pi), 0.5 + (Angles2 + 2*Rho2*sin(Angles2))/(2*pi) )

if(CircDistr2=="WrC")

{

if(Rho2==0 | Rho2 >= 1) stop("Wrapped Cauchy: 0 < Rho < 1")

Angle