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ebird sighters spatial distribution

. FBER:
o EEENBERTEH
o EREKBBAEHSEEN

# BEREEHY
tw.map = readOGR('C:/Users/user/Desktop/R/data/G3km_3826_environment_dataset/G3km_3826_environme
ntal_dataset.shp',layer = 'G3km_3826_environmental_dataset') #ZE&HE/915shp1E

## OGR data source with driver: ESRI Shapefile

## Source: "C:\Users\user\Desktop\R\data\G3km_3826_environment_dataset\G3km_3826_environmental_d
ataset.shp"”, layer: "G3km_3826_environmental_dataset”

## with 4762 features

## It has 112 fields

## Integer64 fields read as strings: 1idl FID_G3km_3 id_2 ELEmax ELEmin ELERA PROAD

observer <- read.csv("C:/Users/user/Desktop/R/data/ERIZE .csv") #ESAEPERZEEFER

# B

taiwan_map = fortify(tw.map)

names(taiwan_map)[1] <- "longitude" ##Fis

names(taiwan_map)[2] <- "latitude" ##F@ms

observer$id = 1:nrow(observer) - 1

twl = merge(taiwan_map,observer, by = "id",all.x=T) #MEEZHE G

# ZlE

Birdmapl = ggplot() + geom_polygon(data = twl, aes(x = longitude ,y = latitude,group = group, fi
11 = OBSERVER))

Birdmapl + scale fill gradient(low = "white", high = "red") + theme_dark() + ggtitle('ERZH %
®)
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mapping for elevation

. PTREER:
o EEMEHIRERTERN

library(dplyr) ##EENRKIENEE

library(rgdal) ##ZE7KiEE N EE

library(ggplot2) ##8EE1E74T

library(caTools) ##E L5 Z)E =0

library(glmnet) ##/EZARMEER

library(caret) ###/E115#1TFEEE OGS HIETENAXEER S - BHETR X BENISEEZ K gridifs

# ERIER

tw.map = st_read("E:/G3km_3826_environment_dataset/G3km_3826_environmental_dataset.shp")
# FIBERLE

ele <- as.data.frame(matrix(nrow = 4762, ncol = 113)) #HiEERBEEE

ele[is.na(ele)] = o #EBERE

ELE <- filter(ele , ELE >0) #¥kEEINSE S (FH)

# EHER

write.csv(ELE, 'C:/Users/user/Desktop/ELE.csv")

BERQGISEE



mapping by poultry farm distribution

. AR
o EEMEHIBERTEN
o BEEH

library(rgdal) ##ZEKil/E &N EE
library(ggplot2) ##EE L5
library(dplyr) ##@EHNENENEE

# BERIEH
tw.map = readOGR('C:/Users/user/Desktop/R/data/G3km_3826_environment_dataset/G3km_3826_environme
ntal_dataset.shp',layer = 'G3km_3826_environmental_dataset')

## OGR data source with driver: ESRI Shapefile

## Source: "C:\Users\user\Desktop\R\data\G3km_3826_environment_dataset\G3km_3826_environmental_d
ataset.shp", layer: "G3km_3826_environmental_dataset”

## with 4762 features

## It has 112 fields

## Integer64 fields read as strings: 1idl FID_G3km_3 id_2 ELEmax ELEmin ELERA PROAD

pf <- read.csv("C:/Users/user/Desktop/R/data2/&15.csv")

# BRI

taiwan_map = fortify(tw.map)

names (taiwan_map)[1] <- "longitude"

names (taiwan_map)[2] <- "latitude"

pf$id = 1:nrow(pf) - 1

twl = merge(taiwan_map,pf, by = "id",all.x=T)

# ZE

Birdmapl = ggplot() + geom_polygon(data = twl, aes(x = longitude ,y = latitude, group = group, f
i1l = All_PF))

Birdmapl + scale_fill gradient(low = "white", high = "red") + theme_dark() + ggtitle('BEBEH"
)
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Taiwan ebird data screening

. FIRER:
o ARFBYHeBIdEIIE
. EREERAE:
o HETEBIER ) 2km
o WRETH/\I100ha LI585 B K 838.240min

library(tidyr) ##Z&K15KZHE%
library(data.table) ##fl/fHiZpackage - TEENAEERAEE E L BB ENIEENRIRES
library(dplyr) ##EHEHEIIENEE

# BREER
eBird.all = fread('C:/Users/user/Desktop/R/data/ebd_TW 201501 202006 rellul-2020.txt', encoding
= "UTF-8", sep = "\t") ##freadf5<---library(data.table)

# BREIE

eBird.all$ DURATION MINUTES [is.na(eBird.all$ DURATION MINUTES )] = ©

eBird.all$ EFFORT DISTANCE KM [is.na(eBird.all$ EFFORT DISTANCE KM )] = @

eBird.all$ EFFORT AREA HA [is.na(eBird.all$ EFFORT AREA HA")] = ©

eBird.all = filter(eBird.all, DURATION MINUTES® < 240 & “EFFORT DISTANCE KM < 2 & “EFFORT AREA
HA® < 100)

eBird.select <- eBird.all %>% .[, c(6, 9, 26, 27, 28, 30, 32, 33, 35, 36, 37, 38)]

# MERLEBRRISHNER
eBird.select <- eBird.select[-which(eBird.select$ OBSERVATION COUNT™ == "X"),]
eBird.select$year <- format(as.Date(eBird.select$ OBSERVATION DATE ), "%Y")

# BFREERENS
Pmbird = filter(eBird.select, “SCIENTIFIC NAME® == 'Anas acuta') ##DIERIZEE

# ERENHcsVIE
write.csv(Pmbird, 'C:/Users/user/Desktop/REWE.csv') ##iZ1E%EF52015-20205F



bird species total counts distribution

. FREER:
o EERBEHRFER
o BRERESEHER

library(rgdal)
library(ggplot2)
library(dplyr)

# BNER(ESBEEAEFEN)
tw.map = readOGR('C:/Users/user/Desktop/R/data/G3km_3826_environment_dataset/G3km_3826_environme
ntal_dataset.shp',layer = 'G3km_3826_environmental_dataset')

## OGR data source with driver: ESRI Shapefile

## Source: "C:\Users\user\Desktop\R\data\G3km_3826_environment_dataset\G3km_3826_environmental_d
ataset.shp"”, layer: "G3km_3826_environmental_dataset”

## with 4762 features

## It has 112 fields

## Integer64 fields read as strings: 1idl FID_G3km_3 id_2 ELEmax ELEmin ELERA PROAD

taiwan_map = fortify(tw.map)

names(taiwan_map)[1] <- "longitude"

names(taiwan_map)[2] <- "latitude"

Birdcountl = read.csv('C:/Users/user/Desktop/R/data/697KEMEE.csv')[, c(1,14)] ##XEEEE
Birdcountl1$id = 1:nrow(Birdcountl) - 1

twl = merge(taiwan_map, Birdcountl, by = "id",all.x=T)

names (twl)[8] ="NUMPOINTS"

# Z[E

Birdmapl = ggplot() + geom_polygon(data = twl, aes(x = longitude ,y = latitude, group = group, f
ill = 1og(NUMPOINTS + 1)), col = 'azure2')

Birdmapl + scale_fill gradient(low = "white", high = "red") + theme_dark() + ggtitle(' REBS"

)
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bird species presence counts distribution

. FIERER:
o EMBHEENETEN
o SRIEI5EMRH(2015-2020%F)

library(rgdal)
library(ggplot2)
library(dplyr)

# EWEER
tw.map = readOGR('C:/Users/user/Desktop/R/data/G3km_3826_environment_dataset/G3km_3826_environme
ntal_dataset.shp',layer = 'G3km_3826_environmental_dataset')

## OGR data source with driver: ESRI Shapefile

## Source: "C:\Users\user\Desktop\R\data\G3km_3826_environment_dataset\G3km_3826_environmental_d
ataset.shp", layer: "G3km_3826_environmental_dataset™

## with 4762 features

## It has 112 fields

## Integer64 fields read as strings: 1idl FID_G3km_3 id_2 ELEmax ELEmin ELERA PROAD

birdat = read.csv('E:/REWE/2015-2020.csv"') #LEBIT5FHIRE

# BRIEEHE

taiwan_map = fortify(tw.map)

names (taiwan_map)[1] <- "longitude" ##@/7&

names(taiwan_map)[2] <- "latitude" #W 75

birdat <- birdat[,-1] ##&F&EKAELSIAIFTETTERE

birdat[birdat>0]=1 #ZENAXIOHIEIER =1

birdat$total <- birdat$x2015+birdat$X2016+birdat$x2017+birdat$X2018+birdat$x2019+birdat$x2020 #5
FREEN

frequency = birdat$total/ 6 #EMIEFXK

dat = data.frame(1:4762 - 1, frequency) #ERZEA
names(dat) = c('id', 'frequency') #Wfai5

tw = merge(taiwan_map, dat, by = "id", all.x = T) #ZHESH
# ZE

Birdmap = ggplot() + geom_polygon(data = tw, aes(x
fill=frequency),col="azure2")

Birdmapl + scale_fill_gradient(low = "white", high

longitude, y = latitude, group = group,

"red") + theme_dark() + ggtitle('REEI")
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wild bird distribution spatial probability predicted by
ZIP/ZINB modeling

library(dplyr) #EBMENENEE

library(rgdal) #EARMEZEREZE

library(ggplot2) #&REILDH

library(caTools) #ZEREDZRH

library(glmnet) #E&HEAFMEE

library(caret) #HEBETHREECEREHENRIEERS  EREETRINBENSEREWgridA2H

# BEREER

tw.map = readOGR('C:/Users/user/Desktop/R/CAR/G3km_3826_environment_dataset/G3km_3826_environmen
tal_dataset.shp')

norbird = read.csv('C:/Users/user/Desktop/R/data/697KE{EE.csv")

plist = read.csv('C:/Users/user/Desktop/R/data/7K&Ep-list.csv")

# BREE

taiwan_map = fortify(tw.map) #iGiBERMshpiEABTERCE

names(taiwan_map)[1] <- "longitude"

names (taiwan_map)[2] <- "latitude"

ter = tw.map@data[, 9:110]

ter[ter < @ | is.na(ter)] = 0 #terf@H/\RoFterNBEREZENMONEE

ter$ELEmax = as.numeric(ter$ELEmax) #EU/SterRTELEmax(ER=/8K) #i#tas.numericE R FIEEIA- A 811E
ter$ELEmin = as.numeric(ter$ELEmin) #E0fSterFRTIELEmin(&RI{EBIN) ##as.numericE R ELRIHEIR - Ea BE
ter$ELERA = as.numeric(ter$ELERA) #ENfSterRTELERAGEINIENR) ##as.numericEREIFIEIR-E A E1E
plist[is.na(plist)] = '' #BERE(na)NWItHFEMBZE

birdat = data.frame(plist$S&, plist$x13.REHE) #data.frameBlEHIERIE ##HEplistERENER
B—ETRIEBB—EIT

names(birdat) = c('B®&', 'ZEE') #BbirdatERMERNNBMUETE

birdat = birdat[-which(birdat$:ZB1& == ''), ] #"-"RRRREZLEEETHE KRG #ZTHRGERBRIRE
ZREERBARINFHFHNER

birdat$sZ5%& = as.numeric(as.character(birdat$iZ5fE)) #MAF B/ TELSEE B U2 factor
birdat$sZ5E[is.na(birdat$;ZBTE)] = 0 ##HEEBERE

ybdat = data.frame(norbird$x13..REH8) #data.frameBlEMMWERIE B BUSETIARNER
names(ybdat) = 'Y' #{THRBEEAY
for (k in 1:nrow(ybdat)){ #¥IETEE
if(ybdat[k, 1] > 0){ #kBEWIT—EBEEMLI(ITH) - 1REEINE(FH—E 1)
ybdat[k, 1] = 1 #KjRe  BENREEHIE R
}
}
for(i in 1:nrow(birdat)){ #nrow%fT - ERAUTHEZEHE
depdat = norbird[, which(names(norbird) == birdat[i, 1])]
for (j in 1:length(depdat)) {
if(depdat[j] > 0){
depdat[j] = 1

}
}
ybdat = cbind.data.frame(ybdat, depdat) #cbindBAGEH
names(ybdat)[i + 1] = paste('X', i, sep = '') #FEUMHE



# SEREHIER
num = c(-141:-139, -1, 1, 139:141) #c()BBIEZ—(EHE3/ @S
y_nai = matrix(@, 4762, 8) #matrix()KE-matrix(#WA—EEN—BE, :EREHIE, ErEFT/HE)
for (s in 1l:nrow(ybdat)) {
testid = tw.map$id - tw.map$id[s]
for (t in 1:length(num)) {
if(length(ybdat[testid == num[t], 1]) == 1){
y_nai[s, t] = ybdat[testid == num[t], 1]
}else y nai[s, t] =
}

}
ybdat$naY = apply(y_nai, 1, sum)

#EFBMEEEE (Conditional Autoregressive Model,CAR)

dat = cbind.data.frame(norbird$id, ybdat, ter) #&5HEBERIE(ELGEH)

names(dat)[1] = 'id’

obs = read.csv('C:/Users/user/Desktop/R/data//KEEAIE . .csv')[1:4762, | #BB1EXREA - THEERSEL
17-47621THFNBIEIE (FEA)

birdobs = filter(obs, OBSERVER == 1) #filterKE: OJLUEZENMIEIZEE  SHEIEFE-filter(BEREME,
EREIRMF) ##EfEobsER - WHNAEAIEZERINER

alldat = merge(birdobs, dat, by = "'id', all.x = T)[, -c(1, 2)]

split = sample.split(alldat$yY, SplitRatio = 0.8) ##RIFEEFI4RE
train_dat = subset(alldat, split == T)
test_data = subset(alldat, split == F)

trainControl = trainControl(method = 'repeatedcv', number = 5, repeats = 3, search = 'random', v
erboseIter = TRUE) #trainControlZ#k#a(alpha) * A(lambda)
elastic = train(as.factor(Y) ~., data = train_dat, method = 'glmnet', family = 'binomial', trCon

trol = trainControl, tunelLength = 50)

coef = 0@
for (i in 1:length(coef(elastic$finalModel, elastic$bestTune$lambda))) {
coef[i] = coef(elastic$finalModel, elastic$bestTune$lambda)[i]

dat = dat[, -1]
dat$PROAD = as.numeric(dat$PROAD)

BetaX = ©
for (m in 1:nrow(dat)) {
x_ij =0

for (n in 2:ncol(dat)) {
x_ij[n - 1] = coef[n] * dat[m, n]
}
BetaX[m] = coef[1] + sum(x_ij)
}
probability = exp(BetaX) / (1 + exp(BetaX))

#EE L CSVAE
write.csv(probability, 'C:/Users/user/Desktop/REHEPSM.csv')

#=E

precount = cbind.data.frame(l:nrow(ybdat) - 1, probability)

names(precount) = c('id', 'probability')

pretw = merge(taiwan_map, precount, by = "id", all.x = T)

preBirdmap = ggplot() + geom_polygon(data = pretw, aes(x = longitude,y = latitude, group = grou
p, fill = probability), col = 'azure2')

preBirdmap = preBirdmap + scale_fill gradient(low = "white", high = "red") + theme_dark()
preBirdmap



ZIP(zero-inflated poisson model)

library(pscl)
library(dplyr)
library(rgdal)
library(ggplot2)
library(caTools)
library(glmnet)
library(caret)

# EEHER

tw.map = readOGR('C:/Users/user/Desktop/R/data/G3km_3826_environment_dataset/G3km 3826 environme
ntal_dataset.shp')

taiwan_map = fortify(tw.map)

ter = tw.map@data[, 9:110]

ter[ter < @ | is.na(ter)] = 0

ter$ELEmax = as.numeric(ter$ELEmax)

ter$ELEmin = as.numeric(ter$ELEmin)

ter$ELERA = as.numeric(ter$ELERA)

norbird = read.csv('C:/Users/user/Desktop/R/data/697KE{EE.csv")
plist = read.csv('C:/Users/user/Desktop/R/data//KEp-list.csv')
plist[is.na(plist)] = "'

birdat = data.frame(plist$5%&, plist$x13.R=EH)
names(birdat) = c('E&', 'ZEE")

birdat = birdat[-which(birdat$Z & == ''), ]
birdat$:Z5% = as.numeric(as.character(birdat$:Z57E))
birdat$:Z5E[is.na(birdat$sZETE)] = 0

dat = birdat

ybdat = data.frame(norbird$x13.RElE)

names(ybdat) = 'Y'

for (k in 1:nrow(ybdat)) {
if(ybdat[k, 1] > @){

}
for(i in 1:nrow(dat)){

depdat = norbird[, which(names(norbird) == dat[i, 1])]
for (j in 1:length(depdat)) {
if(depdat[j] > 0){
depdat[j] = 1
}

}
ybdat = cbind.data.frame(ybdat, depdat)

names(ybdat)[i + 1] = paste('X', i, sep

Il
~

}
num = c(-141:-139, -1, 1, 139:141)
y_nai = matrix(@, 4762, 8)
for (s in 1l:nrow(ybdat)) {
testid = tw.map$id - tw.map$id[s]
for (t in 1:length(num)) {
if(length(ybdat[testid == num[t], 1]) == 1){
y_nai[s, t] = ybdat[testid == num[t], 1]
}else y nai[s, t] = ©



ybdat$naY = apply(y_nai, 1, sum)

dat = cbind.data.frame(norbird$id, ybdat, ter)

dat$num = 1:4762

names(dat)[1] = 'id’

birdobs = read.csv('C:/Users/user/Desktop/R/data//KEERIZE . .csv')[1:4762, ]
alldat = merge(birdobs, dat, by = 'id', all.x = T)[, -1]

alldat = alldat %>% arrange(alldat$num)

split = sample.split(alldat$y, SplitRatio = 0.8)

train_dat = subset(alldat, split == T)

test_data = subset(alldat, split == F)

null = glm(Y ~ 1, data = train_dat, family = 'poisson')

full = glm(Y ~ .- OBSERVER - num, data = train_dat, family = 'poisson')

forward.glm = step(null, scope = list(lower = null, upper = full), direction = 'forward')
Z = paste('Y ~', as.character(forward.glm$formula[3]), '+ naY | OBSERVER')

model = zeroinfl(as.formula(Z), data = train_dat, dist = 'poisson')
summary (model)

result = predict(model, alldat, type
zero = result[, 1]

true_z = result[birdobs$OBSERVER == 0, 1]

precount = cbind.data.frame(1:nrow(ybdat) - 1, 1 - zero)
names(precount) = c('id', 'probability')

'prob")

pretw = merge(taiwan_map, precount, by = "id", all.x = T)
preBirdmap = ggplot() + geom_polygon(data = pretw, aes(x = long,y = lat, group = group, fill = p
robability), col = 'azure2')

preBirdmap = preBirdmap + scale_fill gradient(low = "white", high
tle('REWR (Anas acuta)ZIP')
preBirdmap

"red") + theme_dark() + ggti

write.csv(1l - zero, 'C:/Users/user/Desktop/REWR(ZIP).csv')



ZINB(zero-inflated negative binomial model)

library(pscl)
library(dplyr)
library(rgdal)
library(ggplot2)
library(caTools)
library(MASS)
library(caret)

tw.map = readOGR('C:/Users/user/Desktop/R/data/G3km_3826_environment_dataset/G3km_3826_environme
ntal_dataset.shp')

taiwan_map = fortify(tw.map)

names (taiwan_map)[1] <- "longitude"

names(taiwan_map)[2] <- "latitude"

ter = tw.map@data[, 9:110]

ter[ter < @ | is.na(ter)] = 0

ter$ELEmax = as.numeric(ter$ELEmax)

ter$ELEmin = as.numeric(ter$ELEmin)

ter$ELERA = as.numeric(ter$ELERA)

norbird = read.csv('C:/Users/user/Desktop/R/data/39828 Sf@%.csv")
plist = read.csv('C:/Users/user/Desktop/R/data/BEp-list.csv')
plist[is.na(plist)] = "'

birdat = data.frame(plist$5%&, plist$x22.5HESH)
names(birdat) = c('E&', 'ZEE")

birdat = birdat[-which(birdat$ZBE&E == ''), ]
birdat$:Z5%E = as.numeric(as.character(birdat$sZ5iE))
birdat$iZ 5 [is.na(birdat$iZETE)] = 0

dat = birdat

ybdat = data.frame(norbird$x22.5EE%)
names(ybdat) = 'Y'
for (k in 1:nrow(ybdat)) {
if(ybdat[k, 1] > 0){
ybdat[k, 1] =1
}
}
for(i in 1:nrow(dat)){
depdat = norbird[, which(names(norbird) == dat[i, 1])]
for (j in 1:length(depdat)) {
if(depdat[j] > 0){
depdat[j] = 1

}
}
ybdat = cbind.data.frame(ybdat, depdat)
names(ybdat)[i + 1] = paste('X', i, sep = "'")

}
num = c(-141:-139, -1, 1, 139:141)
y_nai = matrix(@, 4762, 8)
for (s in 1l:nrow(ybdat)) {
testid = tw.map$id - tw.map$id[s]
for (t in 1:length(num)) {
if(length(ybdat[testid == num[t], 1]) == 1){
y_nai[s, t] = ybdat[testid == num[t], 1]
}else y _nai[s, t] = ©



ybdat$naY = apply(y_nai, 1, sum)

dat = cbind.data.frame(norbird$id, ybdat, ter)

dat$num = 1:4762

names(dat)[1] = 'id’

birdobs = read.csv('C:/Users/user/Desktop/R/data/BEEAIZE . .csv')[1:4762, ]
alldat = merge(birdobs, dat, by = 'id', all.x = T)[, -1]

alldat = alldat %>% arrange(alldat$num)

split = sample.split(alldat$y, SplitRatio = 0.8)
train_dat = subset(alldat, split == T)

test_data = subset(alldat, split == F)

null = glm.nb(Y ~ 1, data = train_dat)

full = glm.nb(Y ~ .- OBSERVER - num, data = train_dat)

forward.glm = step(null, scope = list(lower = null, upper = full), direction = 'forward')
Z = paste('Y ~', as.character(forward.glm$call$formula[3]), '| X5 + X67 + X12 + X57')

model = zeroinfl(as.formula(Z), data = train_dat, dist = 'negbin')
summary (model)

result = predict(model, alldat, type
zero = result[, 1]

true_z = result[birdobs$OBSERVER == 0, 1]

precount = cbind.data.frame(1:nrow(ybdat) - 1, 1 - zero)
names(precount) = c('id', 'probability')

'prob")

pretw = merge(taiwan_map, precount, by = "id", all.x = T)

preBirdmap = ggplot() + geom_polygon(data = pretw, aes(x = longitude,y = latitude, group = grou
p, fill = probability), col = 'azure2')

preBirdmap = preBirdmap + scale_fill gradient(low = "white", high = "red") + theme_dark()
preBirdmap

write.csv(1l - zero, 'C:/Users/user/Desktop/ZINB/SEESSZINB.csv')



ZIP-Logistic-Kendall

library(pscl) #zero-inflated Poisson model

# BIER
poultry <- read.csv('C:/Users/user/Desktop/R/data2/E%H.csv') #BHHREBHEN

# @7 BE R R
csvpath = 'C:/Users/user/Desktop/R/data2/PSM(E)/KE/' #BRIGFNEZRIEcsvidg R

csvfilesn = list.files(path = csvpath) #fFlist.files()ERERER W list.files()ERESRERIHEE
RFEmE
tmprt = function(rtcsv) { #B7] HEGcsviZ8EER

read.csv(rtcsv)

}
data = lapply(paste(csvpath, csvfilesn, sep = ''), tmprt)

#lapply () ERE P Hpaste() Effcsvpath(FEEMRIEEHRBERFE ) Hcsvfilesn(FRERSBHNFZR)HESHEY
B FEtmprt () BE]RE QUK EZE AcsvigSR

Zero-inflated Poisson regression(F3/5—)

z <- matrix(NA , length(csvfilesn) , 3) #matrixB B E-matrix (—1E/HEVE, FEFEHIE, FEFETT/HHE)
for (i in 1:length(csvfilesn)) { #BE 1% csvfilesn@HEE

score <- data[[i]][2] BRBHEESF(FREMBLEMEFNEREEQSEENBEER) « dataBEREi55E2
7
dat <- data.frame(poultry$!EEEEi5,score) # BRBBZREOSEER

names(dat)[1] <- 'Y' #mRdatEBRERUBZERY

zip <- zeroinfl(Y ~ x, data = dat , dist = "poisson") #REBIHHIEQ DM zip@EE #zeroinflR
YHMEWIREE ##dist BEESAERE

b <- strsplit(csvfilesn[[i]] , "B")[[1]][1] # FEDE] #strsplitARDEIFSE  DU"E"HEMAFE
DEINTESR

z[i,1] <- b #E—17T BB
z[i,2] <- round(zip$coefficients$zero[2],3) #E 1T zipBEl ##mp. 14
z[i,3] <- round(summary(zip)$coefficients$zero[8],3) #ZFE =T p-value ##iHXp.14

}
write.csv(z , "C:/Users/user/Desktop/R/FTERIH/zip.csv™) #iEEHE T



logistic regression ##ZEIBHTIEER (/55 )

for (i in 1:nrow(poultry)) { #BHH=KR1898H1
if(poultry[i,4] > 1){
poultry[i,4] <- 1
}
}

1 <- matrix(NA , length(csvfilesn) , 3) #matrixZfEPE-matrix(—1E/#EE, EME5E, BT/ HED)
for (i in 1:length(csvfilesn)) { #ZRBHEEDE (KREMBILMEFNZBEER D HERBIER)

score <- data[[i]][2] #dataBRFEiFFE 21T

dat <- data.frame(poultry$!EiEEi5,score) #HERBHSREOMOEER

names(dat)[1] <- "Y" #irRdatEREBUBERY

logr <- glm(Y ~ x, data = dat , family = "binomial") #REZEHEQ S HARENEE #fanily2iE
FREESELRE(2E) #binomail-EEHTORSH

b <- strsplit(csvfilesn[[i]] , "B")[[1]1]1[1] #FBDE #strsplitARDEIFSE  DI"B"HEMAEFS
DEINTESR

1[i,1] <- b #F—1T BH&

1[i,2] <- round(logr$coefficients[2],3) #i®Xp.14 L

1[i,3] <- round(summary(logr)$coefficient[8],3) #i#Xp.14 L7
¥
write.csv(l , "C:/Users/user/Desktop/R/HME R /logistic.csv") #IEREL

kendall's tau(F5=)

k <- matrix(NA , length(csvfilesn) , 2) #matrixZBfEM-matrix(—1&/HBEE, B8, ERET/HE)
for (i in 1:length(csvfilesn)) { #ZRBHEODH (KREMBILMEFNZBEEQ D HERBIER)
score <- data[[i]][2] #dataBREiFE 21T
dat <- data.frame(poultry$/BEEE5,score) #HEREBZRBEOADEER
names(dat)[1] <- "Y" #fipRdatERERBUZERY
ken <- cor.test(dat$y, dat$x , method = "kendall") #itEkendalltBEE{AEL
b <- strsplit(csvfilesn[[i]] , "B")[[1]1]1[1] # FEHEDE #strsplitARDEIFE - "B "HEEMAFES
DEIFFIR
k[i,1] <- b #5—1T B&
k[i,2] <- round(ken$estimate,3) #round/\E{Z5 #EVE/NBIELEE3MI
}
write.csv(k , "C:/Users/user/Desktop/R/FERIH/kendall's tau.csv") #IEREL



propensity score matching (PSM) and Bootstrapping

. FEEHERN:
o EMEBEERT AN
o EEBBEN
o {ZEHKEPSMER
o BEEIKEEEER

library(dplyr) #/AHKfilter
library(ggplot2)

# EHER
csvpath = 'C:/Users/user/Desktop/R/data2/PSM(E+IRIE)/KE/"
csvfilesn = list.files(path = csvpath)
tmprt = function(rtcsv){
read.csv(rtcsv)

}
data = lapply(paste(csvpath, csvfilesn, sep = ''), tmprt)

==

outbreak <- read.csv('C:/Users/user/Desktop/R/data2/B#5.csv') #BIBRBEBHER

chiq <- c()

list.f <- c()

boots <- c()

inter.val <- c()

#for (q in 1l:length(csvfilesn)) {

score <- data[[5]][2] #ZEEIPSMERIIIEN SR

#bird <- read.csv('C:/Users/user/Desktop/R/data2/36BBE{E%.csv')[5] # BREEE [ 5EREN
bird <- read.csv('C:/Users//user/Desktop/R/data2/687KEEE .csv')[5] # BKBEE [ |HERE

names(bird) <- "NUMPOINTS"
outbreak$score <- score$x #FEMDEESHIIBRENBHER
outbreak$num <- bird$NUMPOINTS #=AI{EE]
for (i in l:nrow(outbreak)) { #BERBHESHEZ AN EREHL
if(outbreak[i, 6] > 0){
outbreak[i, 6] =1
}
if(outbreak[i, 8] > 0){
outbreak[i, 8] =1
}
}
outbreak_1 <- filter(outbreak [BEEF == 1) ##FBREEHRIPOPLIR
outbreak_8 <- outbreak[-which(outbreak$All PF == @),] #i52EBBNHER
outbreak @ <- filter(outbreak 0 BEI5 == 0)
diff v <- c()

diffl <- c()
a <- c()
b <- c()
c <- c()
d <- c()

for (j in 1l:nrow(outbreak_1)) {
for (k in 1:nrow(outbreak_0)) {
diff. <- outbreak_1[j, 7] - outbreak o[k ,7] #EEBHBENNE - REREBHERHIHY
diff_v[k] <- diff.
}

dat <- rbind.data.frame(outbreak 1[j,],outbreak _@[which.min(abs(diff v)),]) #EZ&E/NAIEEDE

if(dat$num[1] != @ & dat$num[2] != @){ #i#®HXp.32 BEBHHAREELIR
a <- c(a ,1)

}



b <- ¢(b ,1)

¥

if(dat$num[1] == © & dat$num[2] !'= 0){
c <- c(c ,1)

}

if(dat$num[1] == © & dat$num[2] == 0){
d <- c(d ,1)

}

list <- matrix(c(length(a), length(c), length(b), length(d)), 2, 2)
}
chiq <- c(chiq , mcnemar.test(list)$statistic) #zmXP.15
list.f <- rbind.data.frame(list.f,list) #iFFAERER2*2AHEREFA

# Bootstrapping
diffl <- c(diff(dat$score),diffl) ##Xp.33RUBRE(FESH-BRESSNERDE)
mx <- max(abs(max(diffl)),abs(min(diff1))) ##Xp.33RUER (ABHEZEREN)
inter.val <- c(inter.val , mx) ##@Xp.33RVUEEB(BESNEEBEA)
chi_list <- c()
bb <- c()
cc <- c()
bbb <- c()
ccc <- c()
if(mx <= 0.01){
for (i in 1:1000) {
a <- c()
b <- c()
c <- c()
d <- c()
for (j in 1:nrow(outbreak 1)) { #EREXBENEQOHEHEBNEREERD
scorel <- outbreak_1[3j,7]
scorel_u <- scorel+0.01
scorel_1 <- scorel-0.01
filt <- filter(outbreak_© , scorel_l < score & score < scorel_u)
dat <- rbind.data.frame(outbreak_1[j,] , filt[sample(nrow(filt) , 1),]) #samplelBHEEEEVE]

=

= if(dat$num[1] !'= @ & dat$num[2] != 0){
a <- c(a ,1)
}
if(dat$num[1] !'= @ & dat$num[2] == @)
b <- c(b ,1)
}

if(dat$num[1] == © & dat$num[2] !'= 0){
c <- c(c ,1)

}
if(dat$num[1] == @ & dat$num[2] == 0){
d <- c(d ,1)
}
list = matrix(c(length(a), length(c), length(b), length(d)), 2, 2)
}

statis <- mcnemar.test(list)$statistic #HHEEHTE

if(is.na(statis) == T){ ##tAUEEL R AnalE - FhiES0
statis <- @

}

chi_list <- c(chi_list , statis)

#a Fllf1000RP B IEAHRAN R AHE

if(length(b) > length(c)){ ##if elsei®%
bb <- c(bb , 1) ##1E18E8

else{
cc <- c(cc , 1) ##+E18E8
}



i FIETEBRERE P A EARRIS B AHE
if(statis > 3.841){ ##p.15
if(length(b) > length(c)){
bbb <- c(bbb , 1)
}
else{
ccc <- c(ccc, 1)
}

}else next

}
chi_list <- data.frame(chi_list) ##EpERBIEE
chi_list_sign <- filter(chi_list , chi_list > 3.841) #LL2HEE
chi_list_nsign <- filter(chi_list , chi_list < 3.841) #MPLEREZE
w <- rbind(length(chi_list_sign$chi_list),length(chi_list nsign$chi_list)) #BZENRE
X <- rbind(length(bb) , length(cc)) #IEMRERIRE
y <- rbind(length(bbb),length(ccc)) #EMBEHRE
boots <- rbind(boots , cbind(w,x,y))
}
if(mx > 0.01 & mx <= 0.02){
for (i in 1:1000) {

a <- c()
b <- c()
c <- c()
d <- c()

for (j in 1l:nrow(outbreak_1)) {
scorel <- outbreak_1[j,7]
scorel_u <- scorel+0.02
scorel_1 <- scorel-0.02
filt <- filter(outbreak_© , scorel_l < score & score < scorel_u)
dat <- rbind.data.frame(outbreak_1[j,] , filt[sample(nrow(filt) , 1),])
if(dat$num[1] != © & dat$num[2] != @){
a <- c(a ,1)
}
if(dat$num[1] '= © & dat$num[2] == 0){
b <- c(b ,1)
}
if(dat$num[1] == © & dat$num[2] != @){
c <- c(c ,1)

}
if(dat$num[1] == @ & dat$num[2] == 0){
d <- c(d ,1)
}
list = matrix(c(length(a), length(c), length(b), length(d)), 2, 2)
}

statis <- mcnemar.test(list)$statistic
if(is.na(statis) == T){
statis <- @
}
chi_list <- c(chi_list , statis)
if(length(b) > length(c)){
bb <- c(bb , 1)
}
else{
cc <- c(cc , 1)
}
if(statis > 3.841){



if(length(b) > length(c)){
bbb <- c(bbb , 1)
}
else{
ccc <- c(ccc, 1)
}
}else next
}
chi_list <- data.frame(chi_list)
chi_list sign <- filter(chi_list , chi_list > 3.841)
chi_list nsign <- filter(chi_list , chi_list < 3.841)
w <- rbind(length(chi_list_sign$chi_list),length(chi_list _nsign$chi_list))
x <- rbind(length(bb) , length(cc))
y <- rbind(length(bbb),length(ccc))
boots <- rbind(boots , cbind(w,x,y))
}
if(mx > 0.92 & mx <= 0.03){
for (i in 1:1000) {

a <- c()
b <- c()
c <- c()
d <- c()

for (j in 1:nrow(outbreak_1)) {
scorel <- outbreak_1[7j,7]
scorel_u <- scorel+0.03
scorel_1 <- scorel-0.03
filt <- filter(outbreak_© , scorel_1 < score & score < scorel_u)
dat <- rbind.data.frame(outbreak_1[j,] , filt[sample(nrow(filt) , 1),])
if(dat$num[1] !'= @ & dat$num[2] != @){
a <- c(a ,1)
}
if(dat$num[1] '= © & dat$num[2] == 0){
b <- ¢(b ,1)
}
if(dat$num[1] == © & dat$num[2] != 0©){
c <- c(c ,1)

}
if(dat$num[1] == 0 & dat$num[2] == 0){
d <- c(d ,1)
}
list = matrix(c(length(a), length(c), length(b), length(d)), 2, 2)
}

statis <- mcnemar.test(list)$statistic
if(is.na(statis) == T){
statis <- @
}
chi_list <- c(chi_list , statis)
if(length(b) > length(c)){
bb <- c(bb , 1)
}
else{
cc <- c(cc , 1)
}
if(statis > 3.841){



if(length(b) > length(c)){
bbb <- c(bbb , 1)
}
else{
ccc <- c(ccc, 1)
}
}else next
}
chi_list <- data.frame(chi_list)
chi_list sign <- filter(chi_list , chi_list > 3.841)
chi_list nsign <- filter(chi_list , chi_list < 3.841)
w <- rbind(length(chi_list_sign$chi_list),length(chi_list_nsign$chi_list))
X <- rbind(length(bb) , length(cc))
y <- rbind(length(bbb),length(ccc))
boots <- rbind(boots , cbind(w,x,y))

}
if(mx > 0.03 & mx <= 0.04){
for (i in 1:1000) {

a <- c()
b <- c()
c <- c()
d <- c()

for (j in 1l:nrow(outbreak_1)) {
scorel <- outbreak_1[j,7]
scorel_u <- scorel+0.04
scorel_1 <- scorel-0.04
filt <- filter(outbreak_© , scorel_1 < score & score < scorel_u)
dat <- rbind.data.frame(outbreak_1[j,] , filt[sample(nrow(filt) , 1),])
if(dat$num[1] '= @ & dat$num[2] !'= 0@){
a <- c(a ,1)
}
if(dat$num[1] '= © & dat$num[2] == 0){
b <- c(b ,1)
}
if(dat$num[1] == © & dat$num[2] != 0){
c <- c(c ,1)

}
if(dat$num[1] == @ & dat$num[2] == 0){
d <- c(d ,1)
}
list = matrix(c(length(a), length(c), length(b), length(d)), 2, 2)
}

statis <- mcnemar.test(list)$statistic
if(is.na(statis) == T){
statis <- ©
}
chi_list <- c(chi_list , statis)
if(length(b) > length(c)){
bb <- c(bb , 1)
}
else{
cc <- c(cc , 1)
}
if(statis > 3.841){



if(length(b) > length(c)){
bbb <- c(bbb , 1)
}
else{
ccc <- c(ccc, 1)
}
}else next
}
chi_list <- data.frame(chi_list)
chi_list sign <- filter(chi_list , chi_list > 3.841)
chi_list nsign <- filter(chi_list , chi_list < 3.841)
w <- rbind(length(chi_list_sign$chi_list),length(chi_list_nsign$chi_list))
X <- rbind(length(bb) , length(cc))
y <- rbind(length(bbb),length(ccc))
boots <- rbind(boots , cbind(w,x,y))
¥
if(mx > 0.04){
for (i in 1:1000) {

a <- c()
b <- c()
c <- c()
d <- c()

for (j in 1:nrow(outbreak_ 1)) {
scorel <- outbreak_1[j,7]
scorel _u <- scorel+0.05
scorel_1 <- scorel-0.05
filtl <- filter(outbreak_© , scorel_l < score & score < scorel_u)
dat <- rbind.data.frame(outbreak_1[j,] , filt[sample(nrow(filt) , 1),])
if(dat$num[1] !'= @ & dat$num[2] != 0){
a <- c(a ,1)

}

if(dat$num[1] !'= @ & dat$num[2] == @)
b <- c(b ,1)

}

if(dat$num[1] == @ & dat$num[2] != 0){
c <- c(c ,1)

}
if(dat$num[1] == © & dat$num[2] == 0){
d <- c(d ,1)
}
list = matrix(c(length(a), length(c), length(b), length(d)), 2, 2)
}

statis <- mcnemar.test(list)$statistic
if(is.na(statis) == T){
statis <- ©
}
chi_list <- c(chi_list , statis)
if(length(b) > length(c)){
bb <- c(bb , 1)
}
else{
cc <- c(cc , 1)
¥
if(statis > 3.841){



if(length(b) > length(c)){
bbb <- c(bbb , 1)

}

else{
ccc <- c(ccc, 1)

}

}else next

}
chi_list <- data.frame(chi_list)

chi_list sign <- filter(chi_list , chi_list > 3.841)

chi_list nsign <- filter(chi_list , chi_list < 3.841)

w <- rbind(length(chi_list_sign$chi_list),length(chi_list_nsign$chi_list))
X <- rbind(length(bb) , length(cc))

y <- rbind(length(bbb),length(ccc))

boots <- rbind(boots , cbind(w,x,y))

}

# =B

ggplot() + geom_histogram(aes(x = chi_list$chi_list) , col = "white" , fill = "darkblue") +
getitle("REWR(Anas acuta)") + geom vline(xintercept = 3.841 , col="red") +
scale_x_continuous(name = "McNemar test",breaks = c(90,3.841,10,20))
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wild bird risk mapping

# BEHUER

poultry <- read.csv("C:/Users/user/Desktop/R/data2/&%.csv")

score <- read.csv("C:/Users/user/Desktop/R/BZRAMEME/ZIHSHPSM(BMIRIEEF) . .csv")
score2 <- read.csv("C:/Users/user/Desktop/R/EHEIEIE/ZIHLSHPSMOEBIIRIEEF).csv")

# RAETEREE-1

poultry$id <- 1l:nrow(poultry)

poultry$ EEELEHI <- poultry$iREE=15/poultry$All_PF
poultry$EEELEAI[is.na(poultry$/BEELEAI)] <- o
poultry$/EEELEAI[which(poultry$EEELEHl == Inf)] <- 1
poultry$EiE <- poultry$Tarea/9000000

#(F 75— ) BEEREIKR100 R £
# KB OSBERERF)
poultry$risk <- ((@.544*score$RilEEE+0.896%score$4lIEEE+0.116%score$/]\+
0.171*score$ K ¥ £ BI+0.138*score$=+0.416*score$/\ R EE+
0.119*score$Z ) /7)* (poultry$/BEELEA) * (poultry$EIE)

# KB (ORIR)
poultry$risk2 <- ((@.784*score2$x49.RHIEZE+0.482%score2$X8. AL ERE+0.402*score2$X21./)\. .
+0.191*score2$X31. HEE+0.174*score2$X13. R EB+
0.157*score2$X11. X¥EEH. ) /6)* (poultry$/EEELEAI) * (poultry$EIE)

# BB (CRBIRERT)
poultry$risk <- ((@.431*score$X4.4l/B+0.355*score$X5.=iEE+0.162*score$X9. AL BRI+
0.215*score$X14. AT 7K %) /4) * (poultry$ B EEEER ) * (poultry$EIFE)

# BE(RIR)
poultry$risk <- ((@.990*score$X9.AllEEE5+0.489*score$X11. XK /\ S+
0.127*score$X26.EIREE)/4) * (poultry$/BEELEHI) * (poultry$EIE)

#(FE)EEEEMA
# KECRBRERT)
poultry$risk <- ((@.668*score$Xl.= . +0.248*score$X11l. K F¥EBE.+0.209*score$x21./\. .+
0.211*score$x31.HEE+0.104*score$X33. AN R H:EE+0.489*score$X49. R HIEZE+
.485*score$X55. K iH+0.020%score$X2 . BAEHEE+0.057*score$Xa . BRI BT+
.005*score$X7./\/KHE+0.063*score$X8. ALEEE+0. 001 *score$X12. BlIE IR+
.021*score$X13. REHE+0.039*score$X14. R KEEE+0.001*score$X16 . AL B 7o+
.021*score$X17 . E/BHER+0.010*score$X19. /N R5H. +0.053*score$X20. /N EE+
.002*score$X24. AM)%B+0.016*score$X32. AT Z+0.012*score$X39. ME+
.034*score$X40. KBI.+0.004*score$X44 . RE+0.045%score$Xas. B E+
.012*score$X60. %4 HiRE+0.007*score$X65 . #EE+0.064*score$X75. [EFIEE ) /27) * (pou
0.171*score$ A ¥ £H1+0.138*score$=+0.416*score$/ N R+
0.119*score$ZK ) /7) * (poultry$/FEELEA) * (poultry$EIE)

®© ®© O ®O OO

# KB (RIR)

poultry$risk2 <- ((@.784*score2$X49.RHIETE+0.482%score2$X8. 4 [EEE+0.402*%score2$X21./)\. .
+0.191*score2$X31.H%E+0.174*score2$X13. R EE+
0.157*score2$X11. KFEEHE. ) /6) * (poultry$IREEEEAI) * (poultry$HEITE)



# BE(RBIRIERTF)
poultry$risk <- ((@.431*score$X4.AIN5+0.355*score$X5. =IRE+0.162*score$X9. AL R IR+
0.215*score$X14. AL 7EKZ) /4) * (poultry$ R EELEH]) * (poultry$ETE)

# BR(ORIR)
poultry$risk <- ((@.990*score$x9.4llEEEE+0.489%score$X11. &K /\ S+
0.127*score$X26.EIREF)/4) * (poultry$ /B EELEHI) * (poultry$EIE)

#(FE)EEEEMA
# KB OSBERERF)
poultry$risk <- ((0.668*score$Xl.=HE.+0.248%score$X11. K ¥EH.+0.209*score$X21./)\. .+
0.211*score$x31.H%5+0.104*score$X33. AR HEE+0.489*score$X49 . RUBZE+
.485%score$X55. X H+0.020*score$X2 . BIEHEE+0.057*score$xs . BB+
.005*score$X7./\/K#E+0.063*score$X8. AL EEE+0.001*score$X12. Bl IEE R+
.021*score$X13.REHE+0.039*score$X14. 2 EEE+0.001*score$X16 . AL BEEE+
.021*score$X17.2/87FE+0.010*score$X19. /N IB%E. +0.053*score$X20. /\ R+
.002*score$X24. KM%BE+0.016*score$X32. HE#+0.012*score$X39. I E+
.034*score$x40. X B.+0.004*score$X44 . IRE+0.045%score$Xa5 . RITE+
0.012*score$X60. #4175 +0.007*score$X65 . #E+0.064*score$X75. [EHES ) /27) * (pou
1try$ IR LA * (poultry$ EITE)

®© ®© 0O OO0 &

# KB (RIR)

poultry$risk <- ((@.112*score$Xl.=EE.+0.120%score$X8. ALEEE+0.138*scoredX1l. K FEEH . +
0.107*score$X13. R EHE+0.261*score$x20./\HEE+0.464*score$X21. /N, .+

.398*score$x31.H%8+0.775%score$X4l. KEESR+0.146%score$X45. R T E+

.652*score$x49. £ HEZE+0.050*score$X2. BAEHEE+0.013*score$xs . BIE BT+

.002*score$X7./\7KEE+0.003*score$X12. BlEEEIE+0.014*score$X14 . RIEFE+

.001*score$X16. Al iN;E%E+0.056*score$X17. =8 EE+0.013*score$X24 . AKIZE+

.014*score$X29. FHEE+0.010*score$X32. HBH#+0.018*score$X33. A B HEE+

.014*score$X39. ME+0.014*score$x4d . IR E+0.009*score$X54 . AL TH S+

.033*score$X55. K H+0.042*score$X60. #4A IR E+0.006*score$X63 . BEEE+
0.004*score$X65. #EE+0.071*score$X70. FiE+0.001*score$X74 . EEEES) /30) * (poul

try$ B EELEHI) * (poultry$HFE)

# BR(OSBERERTF)

poultry$risk <- ((0.431*score$X4.4If5+0.355*score$X5.=iHE+0.162*score$X9. ALE R+
0.215*score$X14. 4173 7KZ+0.003*score$X1. i £2+0.003*score$X2. HIES+
0.007*score$X8. IKSENINE+0.019*score$X11. X /\5f+0.028*score$X13. /\PR i+
0.004*score$X17. 45 +0.004*score$X18. K& E+0.011*score$X24 . S e+
0.016*score$X29. 77D #+0.002*score$x32. HIEXE+0.012*score$X33. BE+
0.038*score$X34. RIENE+0.007*score$X39.88108)/17)* (poultry$EELEHA) * (poultry

© 0O O 0O ®©O O

$ETR)

# BR(URIR)

poultry$risk <- ((0.990*score$X9.4llEEEE+0.489*score$X11. XK\ E+0.127*score$X26.HEREF+
.005*score$X4. A 1E+0.011*score$X5. HIEE+0.005*score$X7. BFiE+
.011*score$X8. KKTEDIE+0.001*score$X12. ¥ +0.002*score$X14 . AL T /K Z+
.004*score$X16. 12 XE2 . +0.009*score$X17. fiER+0.010*score$X20. 535+
.020*score$x21. A2 5+0.010*score$X24. £33 1E+0.057*score$X31. EIETE+
.005*score$x32. AEX E+0.009*score$X33. EE+0.011*score$X34. BIEEXE+
.049%score$X39.8818)/19)* (poultry$EEELEA) * (poultry$ EITE)
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# FHBETERRE-2

poultry$risk <- (poultry$risk)*10000

poultry$risk2 <- (poultry$risk2)*10000

poultry$total <- poultry$risk+poultry$risk2
write.csv(poultry, 'C:/Users/user/Desktop/poultry.csv')

#EIEERE SO

tw.map = st_read("C:/Users/user/Desktop/R/data/G3km_3826_environment_dataset/G3km_3826_environme
ntal_dataset.shp") ##i5iEZEEEIR

tw.map_2 <- data.frame(tw.map[,1:5])

poultry2 <- merge(tw.map_2,poultry,by="id")

poultry3 <- poultry[-which(poultry2$total == 0),] ##RIREREENE

poultry3<- (poultry3[order(poultry3$total,decreasing = T),]) #ZBIBFE A/

result <- poultry3[1:60,] ##EVAT20%

result2 <-poultry3[61:296,] ##%|T80%

write.csv(result, 'C:/Users/user/Desktop/R/E3%EERIMIE/20220215/20220216_ FI20%.csv')
write.csv(result2, 'C:/Users/user/Desktop/R/E5EMItE/20220215/20220216_F| FHI80%.csv')

#HHqgis=E



t sne cluster

library(Rtsne) ##tsne package
## Warning: Eff 'Rtsne’ 2 R WK 4.1.2 REER

library(ggplot2)
library(ggthemes) ##XBZHBELZE-1nstall.packages("ggthemes")

## Warning: EXf 'ggthemes' ZF R MRAX 4.1.2 KEEH

land <- read.csv('E:/20220310/9fEPEIYE T .csv') #IERERK

land$id <- as.character(land$id)

land$sum <- rowSums(land[,2:10])

land <- land[!(rownames(land) %in% rownames(land[land$sum %in% ©,])),]
land <- land[,-c(ncol(land))]

land[,2:10] <- land[,2:10]/(3000*3000)*100

set.seed(65)

tSNE_land <- land %>%
select(where(is.numeric)) %>%
scale() %>%
Rtsne(check_duplicat=F)

tSNE_df_land <- tSNE_land$Y %>%
as.data.frame() %>%
rename (tSNE1="V1",tSNE2="V2")
tSNE_df_land$id <- land$id

write.table(x = tSNE_df_land, file = 'E:/e_bird/land_tsne.txt', quote = F) ##FAEE

#png(paste(path, 'row land tsne.png', sep = ''), width = 1600, height

ggplot (tSNE_df_land, aes(x = tSNE1l, y = tSNE2,))+geom_point(size=2)+
ggtitle(label = 'Land t-SNE') +theme_light()

dev.off()

900)

land <- read.csv('E:/20220310/9fEPEE T .csv') #IERER

rownames(land) <- land$id

land <- land[,-c(1)]

land$sum <- rowSums(land)

land <- land[!(rownames(land) %in% rownames(land[land$sum %in% ©,1)),]

land <- land[,-c(ncol(land))]

bird <- read.delim('E:/20220310/ZEEMPSM(BMIRERF).txt', encoding = 'BIG-5')
bird$id <- as.character(bird$id)

rownames(bird) <- bird$id

bird <- bird[(rownames(bird) %in% rownames(land)), ]

set.seed(142)

tSNE_fit <- bird %>%
select(where(is.numeric)) %>%
scale() %>%
Rtsne(check_duplicat=F)



tSNE_df <- tSNE_fit$y %>%
as.data.frame() %>%
rename (tSNE1="V1",tSNE2="V2")
tSNE_df[,c('id")] <- bird[,c('id")]
write.table(tSNE_df, 'E:/e_bird/bird_tsne.txt') ##FAEZE

bird_tsne <- read.delim('E:/e_bird/bird tsne.txt', sep = ' ') ##IGIEEEHER

gg_theme= theme(
axis.title.x = element_text(size = 36),
axis.text.x = element_text(size = 34),
axis.title.y = element_text(size = 36),
axis.text.y = element_text(size = 34),
title = element_text(size = 49),
plot.caption = element_text(size = 32),
legend.text = element_text(size = 14),
legend.key.size = unit(2, 'lines'))

#tpng(paste(path, 'bird tsne_kmean_top3.png', sep = ''), width = 1600, height = 900)
set.seed(123)
result <- ggplot(bird_tsne, aes(x = tSNE1l, y = tSNE2))+geom_point(size=3)+

ggtitle(label = 'Bird t-SNE with cluster', subtitle = 'Lable the top5 bird prediction (mean, n
o minus outliers)') +

theme_light()+guides(color = guide_legend(override.aes = list(size = 3))) +

labs( colour = "top3")+gg theme+scale_color_manual(values = c(topo.colors(nrow(as.data.frame(
table(bird_tsne$top5))))))
result
dev.off()

# lable by x% land factor
land <- read.csv('E:/20220310/9EFEEEF.csv")

land$sum <- rowSums(land[,2:10])

land <- land[!(rownames(land) %in% rownames(land[land$sum %in% ©,1)),]
land <- land[,-c(ncol(land))]

land[,2:10] <- land[,2:10]/(3000*3000)*100

land$cluster <- "mix
for(i in seq(2,10)) {
row <- rownames(land[land[,i] >= 90,]) land
land[row, 'cluster'] <- colnames(land)[i]

}

land <- land[order(land$id, decreasing = F),]

land_tsne <- read.delim(file = 'E:/e_bird/land_tsne.txt', sep = ' ')

land_tsne <- land_tsne[order(land_tsne$id, decreasing = F),]

land_tsne[,c('id_2", 'cluster')] <- land[,c('id', 'cluster')]

sum(as.numeric(land_tsne$id 2)[1l:nrow(land_tsne)]-as.numeric(land_tsne$id)[1:nrow(land_tsne)])
#tpath <- c('~/Analysis/e_bird/land_plot/')

#png(paste(path, 'row land tsne_land_factor.png', sep = ''), width = 1600, height = 900)
set.seed(123)

26



ggplot(land_tsne, aes(x = tSNE1l, y = tSNE2, color=cluster))+geom_point(size=2)+

ggtitle(label = 'Land t-SNE with clustering', subtitle = 'Lable the 90% land factor') +
theme_light()+gg_theme+guides(color = guide_legend(override.aes = list(size = 5))) +

gg_theme+scale_color_manual(values = c('#F2A405' , '#288C73', '#87EFEE', '#8CCO51',
"#A1ACB1', '#967BDC', '#4B89DC'))

dev.off()
bird_tsne <- read.delim(file = 'E:/e_bird/bird_tsne.txt', sep = ' ")

bird_tsne <- bird_tsne[order(bird_tsne$id, decreasing = F),]
bird_tsne[,c('id_2', 'cluster')] <- land[,c('id', ‘'cluster')]

sum(as.numeric(bird_tsne$id _2)[1:nrow(bird_tsne)]-as.numeric(bird_tsne$id)[1:nrow(bird_tsne)])

gg_theme= theme(
axis.title.x = element_text(size = 36),
axis.text.x = element_text(size = 34),
axis.title.y = element_text(size = 36),
axis.text.y = element_text(size = 34),
title = element_text(size = 40),
plot.caption = element_text(size = 32),
legend.text = element_text(size = 14),
legend.key.size = unit(2, 'lines'))

#png(paste(path, 'bird tsne_land_factor.png', sep = ''), width = 1600, height = 900)
set.seed(123)
ggplot(bird_tsne, aes(x = tSNE1l, y = tSNE2,color = cluster))+geom_point(size=2)+
ggtitle(label = 'Bird t-SNE with cluster', subtitle = 'Lable the 90% land factor') +
theme_light()+guides(color = guide_legend(override.aes = list(size = 3))) +labs( colour = "clu
ster")+
gg_theme+scale_color_manual(values = c('#F2A405' , '#288C73', '#87EFEE', '#8CCO51' , '#A1lACB
1', '#967BDC', '#4B89DC'))
dev.off()
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