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Analysis of Bird Count Series by Local Regression to Explore
Environmental Changes
0
Hideyasu SHIMADZU * and Ritei SHIBATA **

Five bird count series observed on a monthly basis from 1967 to 1998 at Jiyu-
Gakuen, Higashi-Kurume in Tokyo are simultaneously analysed. Each count
series is decomposed into three components, ”long trend”, ”short trend” and
”irregular” by two step loess smoothings. This decomposition explains well the
relationship between the bird count and some of environmental changes. By
selecting appropriate locations and scales as well as the smoothing parameters
S0 as to minimise the residual sum of squares, it is shown that each five long trend
very similarly moves with one of environmental factors. Turtledove (Streptopelia
orientalis), Browneared Bulbul (Hypsipetes amaurotis) and Great Tit (Parus
magjor) increased its number to link with the enlargement of housing area. Tree
Sparrow (Passer montanus) and Gray Starling (Sturnus cineraceus) gradually
decreased its number to link with the decrease of open field. Such two bird groups
are well described by the environmental preferences. Variation of each short trend
can be explained by the effects of breeding season or winter wandering. The
fact that each irregular series has no significant trend and very low correlation
coefficients suggests a success of our decomposition.
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> library(dad)
000 dadOOD0DOOODOOCOOODQOOOOODOO
> bird <- DandD("JiyuBirdCount.dad")
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> plot (suzume)
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> library(modreg)
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decomp <- function(original, spanl, span2, plot = F)

{
#
# original: original time series
# spanl: long span (year)

# span2: short span (year)

#

plot: graph plot

loessl <- loess(original ~ c(l:length(original)),
span = (spanl * 12)/length(original), degree = 1, family = "symmetric")
long.trend <- loessi$fit
tsp(long.trend) <- tsp(original)
long.irregular <- loessl$residuals
loess2 <- loess(long.irregular ~ c(l:length(original)),
span = (span2 * 12)/length(original), degree = 2, family = "symmetric")
short.trend <- loess2$fit
tsp(short.trend) <- tsp(original)
irregular <- loess2$residuals
tsp(irregular) <- tsp(original)
decomp <- list(original = original, long.trend = long.trend,
short.trend = short.trend, irregular = irregular)
if(plot == T) A{
par(mfrow = c(4, 1), lab = c(38, 10, 7))
plot(decomp$original, type = "1", ylab = "", xlab = "")
title("Original")
plot(decomp$long.trend, type = "1", ylab = "", xlab = "")
title("Long.Trend")
plot(decomp$short.trend, type = "1", ylab = "", xlab = "")
title("Short.Trend")
plot(decomp$irregular, type = "h", ylab = "", xlab = "")
title("Irregular")
}

return(decomp)
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