##TEMPERATURE CORRELATION

#this calculates statlist with 6 items in list

###########################################################################

##################### TURNKEY DATA DOWNLOADER #############################

###########################################################################

#Mann PRoxy Data and Info

method="online"

if (method=="offline") {load("d:/climate/data/mann08/mann.tab")

load("d:/climate/data/mann08/mannorig.tab")

load("d:/climate/data/mann08/idorig.tab")

names(mannorig)=idorig$idorig

load("d:/climate/data/mann08/details.tab")

source("d:/climate/scripts/mann.2008/instrumental.txt")} else {

url="http://www.climateaudit.org/data/mann.2008"

download.file(file.path(url,"mann.tab"),"temp.dat",mode="wb");load("temp.dat")

download.file(file.path(url,"mannorig.tab"),"temp.dat",mode="wb");load("temp.dat")

download.file(file.path(url,"details.tab"),"temp.dat",mode="wb");load("temp.dat")

download.file(file.path(url,"idorig.tab"),"temp.dat",mode="wb");load("temp.dat")

names(mannorig)=idorig$idorig

source("http://www.climateaudit.org/scripts/mann.2008/instrumental.txt")}

############################################################################

################ FUNCTIONS  ################################################

############################################################################

######## CREATE TIME SERIES ##########

gg = function(X)

{


ts(X[,2],start=X[1,1])

}

######## GAUSSIAN FILTER FUNCTION TESTED AT CA #########

######## set to 11 years ###############################

source("http://www.climateaudit.org/scripts/utilities.txt")

ff=function(x) 

{


filter.combine.pad(x,truncated.gauss.weights(11) )[,2]

}

##########################

##### END FUNCTIONS ######

##########################

library(gplots) 

use0="pairwise.complete.obs"

#variable names

###########################################################################

########### mannorig is 1357 infilled series,,, ########################### 

########### mann is the 1209 series after RegEM infilling #################

###########################################################################

####### THIS SECTION LETS YOU USE INFILLED OR NON-INFILLED DATA  #####

#######try either of these for fun. comment out EITHER LINE#######

mano=mannorig #copy non-infilled PROXY series to different memory 

#mano=mann #copy REGEM infilled PROXY series to different memory 

##################################################################### 

#####################################################################

lent=length(mano) ##lent = number of series chosen above

#filter all series using gaussian CA filter

for(i in 1:lent)

{


mano[[i]][,2]=ff(mano[[i]][,2])

}

#apply functions to look for change values in this section

#change values here and run from here down only

#############################################################################################

#############################################################################################

# MANN O8 MATH ALLOWS YOU TO FIND WHATEVER PATTERN YOU WANT IN PROXY DATA 

# THIS SECTION GENERATES DATA REPRESENTING WHAT YOU WANT TO FIND 

# I'VE PROVIDED SEVERAL POSSIBLE FUNCTIONS YOU CAN CHOOSE FROM BY DELETING THE '#' SIGNS

# I'VE ALSO PROVIDED A SECTION BY WHICH YOU CAN SET THE PARAMETERS FOR EACH FUNCTION

# YOU CAN MAKE YOUR OWN POSITIVE AND NEGATIVE HOCKEY STICKS FROM THE ACTUAL PROXY DATA 

# FOLLOW THE INSTRUCTIONS AND YOU CAN DO IT YOURSELF

#############################################################################################

######### CHANGE THESE VALUES TO DETERMINE THE CALIBRATION PERIOD

######### THESE VALUES ARE EQUIVALENT TO GROUND TEMPERATURES IN M08

######### INSTEAD OF TEMPERATURES WE CAN LOOK FOR ANYTHING AND STILL FIND IT

######### "CALIBRATION PERIOD" DETERMINES THE FUNCTION TIME PERIOD YOU ARE LOOKING FOR IN YEARS

######### APPROPRIATE VALUES ARE INCLUDED IN THE REMARKS AS SUGGESTIONS FOR EACH LINE

#########

######### AFTER TOP IS LOADED RUN FROM HERE DOWN

endyr=1995 #end year for function correlation 100-2000 (INTEGER)

leng=200 #lenght of function to correlate in years 50 - 1000 (INTEGER)

cycles=4 #cycles of sine wave (ANY)

##################

################## FUNCTIONS CHOOSE ONE BY COMMENTING OUT OTHER 3 WITH '#'

################## TRY THESE AND MAKE YOUR OWN -- 'FAKE CALIBRATION TEMPERATURE DATA'

#m=c(1:leng)/-leng ###### 0 to -1 NEGATIVE linear slope

#m=c(1:leng)/leng ###### 0 to 1 POSITIVE linear slope

#m=sin( (1:leng)/(leng/cycles)*pi) #sin wave with # cycles

m=-sin( (1:leng)/(leng/cycles)*pi) #-sin wave with # cycles

##################

#############################################################################################

# THIS LINE DETERMINES HOW WELL EACH INDIVIDUAL PROXY MUST CORRELATE TO THE FUNCTION

# CORRELATION IS ALWAYS BETWEEN 0 AND 1 

# CORRELATION VALUES GREATER THAN THIS NUMBER ARE ACCEPTED 

# MANN 08 USED 0.1 HIGHER NUMBERS MEAN LESS PROXIES ACCEPTED AND BETTER FINAL FIT

# LOWER NUMBERS MEAN MORE ACCEPTED AND WORSE FINAL FIT

r=.3 #sorting correlation criteria -1 TO 1 POSITIVE VALUES MAKE MORE SENSE

#############################################################################################

#############################################################################################

#############################################################################################

leng=length(m) ## RECALCULATES leng SO THAT PEOPLE WHO MESS AROUND WITH THE FUNCTIONS ABOVE DON'T HAVE TROUBLE

m=ts(m,endyr-leng) ## CONVERT FAKE CALIBRATION TEMPERATURE DATA TO TIME SERIES STARTING AT endyr MINUS LENT

corv = array(0,lent) #set corv AS A VECTOR OF LENGTH EQUAL TO NUMBERR OF PROXIES
stat = rep(NA,lent) #INITIALIZE STAT VECTOR, THANKS ROMAN M

for(i in 1:lent)## CYCLE BETWEEN { } ONE TIME FOR EACH PROXY 

{


y=gg(mano[[i]])  ## assign y as a timeseries version of each individual proxy 


y=ts.union(m,y)  ## make a union - two column proxy of the fake temperature function and the individual proxy



val = window(y, start(m)[1],end=end(m)[1])


stat[i]=cor(val,use=use0)[1,2]

}

pass= stat > r # BUILD VECTOR OF PASS FAILS, ONE ELEMENT FOR EACH PROXY .. TRUE == GREATER THAN r

#############################################################################################

# NOW WE HAVE SELECTED OUR PROXIES BASED ON HIGHEST CORRELATION TO THE CHOSEN 

# 'FAKE CALIBRATION TEMP DATA'

#############################################################################################

#############################################################################################

#######NOW WE CALCULATE THE MEAN AND STANDARD DEVIATION FOR EACH PROXY AND SUBTRACT AND DIVIDE

#######THIS IS THE BUSINESS PORTION OF MANN 08 CPS - COMPOSITE PLUS SCALE 

#######calculate SD for sorting function m — used in CPS to match standard

#######deviation and offset of all proxies to the function sd and offset

#############################################################################################

#############################################################################################

msig=mean (m,na.rm=T)  ## CALCULATE THE MEAN OF FAKE CALIBRATION TEMP FUNCTION

ssig=sd(m,na.rm=T)     ## CALCULATE THE STANDARD DEVIATON OF FAKE CALIBRATION TEMP FUNCTION


#clear values

y=NULL;

x=NULL;

Z=NULL

for(j in 1:lent)#LOOP THROUGH ALL PROXIES

{


if(pass[j]==TRUE) #ONLY USE PROXIES THAT PASS CORRELATION REMEMBER pass IS A TRUE/FALSE FOR EACH PROXY


{




y=(gg(mano[[j]])) #MAKE Y A TIME SERIES FOR EACH PROXY



val = window(y, start(m)[1],end=end(m)[1]) #TRUNCATE TIME SERIES TO YEARS WHERE FAKE CALIBRATION TEMP FUNCTION EXISTS










 #CPS USES ONLY CALIBRATION RANGE TO SCALE AND OFFSET PROXY










 #THIS DETAIL IS THE PRIMARY POINT WHERE IT GOES WRONG



m0=mean(val,na.rm=T)# CALCULATE MEAN OF PROXY SERIES IN FAKE CALIBRATION TEMP YEAR RANGE



sd0=sd(val,na.rm=T) # CALCULATE STANDARD DEVIATION OF PROXY SERIES IN FAKE CALIBRATION TEMP YEAR RANGE




################# CPS METHOD IS APPLIED HERE #######################



yscale=y-m0


#CENTER TEMP PROXIES BY SUBTRACTING MEAN OF PROXY IN FK CAL TEMP RANGE 



yscale=yscale/sd0

#SCALE INDIVIDUAL PROXY BY DIVIDING SD OF PROXY IN FK CAL TEMP RANGE - more wiggles stronger division



yscale=yscale*ssig

#SCALE INDIVIDUAL PROXY BY MULTIPLYING BY SD OF FK CAL TEMP – 
#this scales the proxies to match the wiggles of fk cal temp data



yscale=yscale+msig

#CENTER INDIVIDUAL PROXY BY ADDING TO OFFSET MATCH FK CAL TEMP



x=ts.union(x,ts (yscale,time(y)[1])) #ADDS EACH INDIVIDUAL PROXY INTO ONE BIG MATRIX - EACH TIME THROUGH ONE MORE IS ADDED


}

}

adrecon = window(x,start=0,end=1995) 
#A COUPLE OF PROXIES EXTEND FAR IN THE PAST SO USE YEARS 0 to 1995 TO MATCH MANN 08

Z=rowMeans(adrecon,na.rm=TRUE) 
#AVERAGE ALL REMAINING SCALED SERIES YEARS TOGETHER PROXIES ARE IN COLUMNS BY YEARS AT THIS POINT SO AVERAGE ROWS

Z=ts(Z,start=0)
 


 #MAKE Z INTO A TIME SERIES STARTING AT TIME 0AD

###plot###

tit=paste("Our Mann 08 CPS Temperature Reconstruction \nUsing Artificial Calibration Data\nPercent Proxies Retianed (r >",r,") =",round(sum(pass)/length(pass)*100,2),"%" )

plot(Z,type="l",ylim=c(-1.5,1.5),main = tit,xlab="Year", ylab="Degrees C")

lines(m,col="red",lwd=3)

grid()

smartlegend(x="left",y="bottom",inset=0,fill=1:2,legend=c("Mann 2008 Actual Proxy Average","Fk Calibration Temperature") ,cex=.7)

#savePlot("c:/agw/r=0_3 NEG SINE",type="jpg")

