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Ma tnv ouppetoyn oag oty Swadikaoia g NAEKTPOVIKNE aflodoynong padnudatwy péow
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PAZMATIKH ANAAYZH XPONOZEIPQN

* Qaopatikn Avaluon (Spectral Analysis)
elva n amoouvBeon piog xpovooelpag o€
Evol AOPOLoO NULTOVWYV KOl CUVNLLITOVWVY
UE SLaPOPETIKEG CUXVOTNTEC TO KAOE €va,
N omola pag ETMITPEMEL VO KATAAABoUpE
TIOLEC CUXVOTNTEG, KAl Apa
neplodkoTNTeC, EUdavifouv ONUOVTIKA
Sdlakupavon otnv XPOovooELpA.

Fourier Analysis
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Fourier Analysis:

The complex wave
(upper) can be
decomposed  into
the sum of the
three simple sine
waves (lower).
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* H ouyxvotnta (f) Twv nuItOVWY Kot
CUVNULTOVWV eKPpAleTaL OE KUKAOUG
ava povada xpovou. XTo mapadelyua, n
ouxvotnta €ival 2 KUKAoL ava povada
xpovou. H MNepiodocg (T) Tou nuitovou n
ouvnuttovou eival (T = 1/f), apa oto
napadeypa eivar T=1/2.
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Time series Spectrum
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‘Evac Tpomocg ya kataAdBoupe tnv daopatiki avaluon eivol va tnv SoUpe cav pia YpopLLKD
naAlvdpopnon HeTall piag e€aptnUeEVNC LeTABANTAC (TNV XPOVOOELPA LETPHOEWV) Kat piog aveédptntng
HeTaBANTAC (Eva dBpolopa NULTOVWY KoL CUVLMNTOVWY OAWV TwV TiBavwy, SLaKPLTWV CUXVOTATWV).

EOTw OTL EXOUUE UL XPOVOOELPA Y, LE MNKOG N (BEwpoupe OTL TO n glval TepLTtog). Mmopou e va
TMPOCAPUOCOUE HLa XPOVOOELPA E TTaALVOpOUNoN

yt)=y)+ Nzli[Ap cos(w,t)+B,sin (wpt)] émou w, = 2ntf, = 2mp/T
p=1

OL OUVTEAEDTEG CUVNULTOVWY, A, KOl OL CUVTEAEDTEG NLTOVWY, B, pag eényouv tov Babuo nou o
OUYKEKPLUEVOC OPOC CUUPBAAEL oTNV BEATLOTN TPOCAPUOYH OTNV XPOVOOELPA.

H nuébodoc avtn kaAeital AvaAvon Fourier og dlakplLtry XpovooeLpa.

O pwTOoC 0po¢ ekdPpAlEL TNV HECH TLUA TNG XPOVOOELPAG.



Eotw pia xpovooetlpad y(t) n omoia npogkue amod detypatoAnyia ava xpoviko Pripa At. Eotw otLn
xpovooelpa £xel Stapketa T, apa aroteAeitat anod N xpovika Bripata, (N = T/At) ko oo N+1
dedopéva.

y(t,) =y(nAt) =y, (n=0,1,2,..N).

Me tnv avaAuvon Fourier Ba avanoapdoupe TNV XPOVOOELPA WC EVOL ABPOLOHO NILTOVWYV Kall
oUVNULTOVWY, SNAadA KUUATWY pe SLadopeTLKA VPN Kot SLaPOPETIKEC oUXVOTNTEC. Ta KUHATA QUTA
KaAoUvtol appovikeC (harmonics) katl av aBpolotouv mapdyouv TtV apxLKn XPOVOOoELpA.

‘Eotw n ouyvotnta f=1/T, 2/T, 3/T, ...

KAOe appovikn Ba €xeL Tnv popdn

Y, (nAt) = C, cos[2mtkn/N] 6mou C, gival to eUpog TG KABE APUOVIKAG.
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H cuvdptnon seasonality enotpedel €va mAaiclo Sedopévwy e pLol oTRAN TTOU TIEPLEXEL TOL TTOCOOTA TNG
ETNOLOC ATTOPPOING TIOU OVTLOTOLYOUV OTNV armoppon Tt LECNC ATTOPPONCS TwV 6 ENPOTEPWV UNVWV.

Entionc emiotpédel pe to monthy.means pog ivel tnv péon amoppon KABe priva tou £€TouC.
Entiong, emlotpedel oto avg.ann.month.range tnv pEon dtadpopd HeTafL TNC LEYLOTNG KAl EAAXLOTNG ATIOPPONG.

T€Aog, To max.min.time.dif pag divel Tov pEco aplOpod pnvwv PETaéy TN LEYLOTNC KOl TNG EAAXLOTNG ATTOPPONC.



setwd("C:/Users/user/OneDrive/Notes/Xanthi/AlaxeiptonYdatikwviopwv")

install.packages(c("hydrostats","stats","utils","graphics",
"dplyr","plyr","forecast","z00"))

install.packages("hydroTSM")

library(hydrostats)

library(stats)

library(utils)

library(graphics)

library(dplyr)

library(plyr)

library(forecast)

library(zoo)

library(hydroTSM)



#Open the csv file into a dataframe
nestos = read.csv("NestosFlow.csv",
header = TRUE,
sep=";")
#make a vector with Nestos flow data
nestos.flow = nestosSRiver.discharge..m3.s.

#Transform the vector into zoo object

dt <- seq(as.Date("1981-01-01"), as.Date("2010-12-31"), by = "days")
nestos.zoo = as.zoo(nestos.flow)

nestos.zoo = zoo(nestos.zoo,dt)

#Plot data with the hydroplot function
hydroplot(nestos.zoo,
var.type="Flow",
main="Randomized Data",
pfreq ="dm")



#Get data summary
smry(nestos.zoo)

#Transform daily into monthly values
nestos.zoo.m <- daily2monthly(nestos.zoo, FUN=mean)

#Tranform monthly values from zoo to ts object
nestos.ts.m = ts(nestos.zoo.m, freq = 12, start=c(1981,1))

#Check the time-series
index(nestos.ts.m)
start(nestos.ts.m)
end(nestos.ts.m)
frequency(nestos.ts.m)

#decompose the time-series into T,S,R
nestos.stl = stl(nestos.ts.m, s.window="per")
plot(nestos.stl)

#Compute the relative strength of each component
Tt <- trendcycle(nestos.stl)

St <- seasonal(nestos.stl)

Rt <- remainder(nestos.stl)



#Calculate trend descriptive statistics
mean.Tt = mean(Tt)

median.Tt = median(Tt)

min.Tt = min(Tt)

max.Tt = max(Tt)

range.Tt = range(Tt)

range.Tt = range.Tt[2] - range.Tt[1]
summary(Tt)

#apply a linear model on daily time-series
t = seq(1,length(nestos.ts.m))

linear.model <- Im(Tt ~ t)

plot(t,Tt, type="1")
lines(linear.modelSfitted.values, col="red")

#Trend Strength Calculation

Ft <- round(max(0,1 - (var(Rt)/var(Tt + Rt))),1)
#Seasonal Strength Calculation

Fs <- round(max(0,1 - (var(Rt)/var(St + Rt))),1)



#focus on the seasonal component
install.packages("TSA")

library(TSA)
per = periodogram(St,log="'no’,
plot=TRUE,

ylab="Periodogram”,
xlab="Frequency",lwd=2)
#Compute the main period of seasonality
1/perSfreq[which.max(perSspec)]
#Take the main three frequencies of seasonality
specl = head(sort(perSspec, decreasing=TRUE), 3)
1/perSfreq[which(perSspec==spec1[1])]
1/perSfreq[which(perSspec==spec1[2])]
1/perSfreq[which(perSspec==spec1[3])]

y.seasonall = cos(2*pi*t/12)+sin(2*pi*t/12)

y.seasonal2 = cos(2*pi*t/6) +sin(2*pi*t/6)

y.seasonal3 = cos(2*pi*t/4) +sin(2*pi*t/4)

y.seasonal = y.seasonall+y.seasonal2+y.seasonal3
summary(fit <- Im(St~y.seasonall+y.seasonal2+y.seasonal3))
plot(t,St, type="1")

lines(fitted(fit), col=2)



#transform time-series into a dataframe
dtl = as.POSIXct(dt)

nestos.df = data.frame(dt1,nestos.zoo)
colnames(nestos.df) = c("Date","Q")

#This function takes a daily time series and returns
#the coefficient of variation of mean annual flow
#expressed as a percentage (sd/mean)*100

ann.cv(nestos.df)

#Calculate measure of central tendency
#and baseflow indices using the Lynne-Hollick filter

b0 = baseflows(nestos.df,a=0.975, ts="mean")
b1 = baseflows(nestos.df,a=0.975, ts="annual")
b2 = baseflows(nestos.df,a=0.975, ts="daily")
head(baseflows(nestos.df,a=0.975, ts="daily"))



#Make a daily plot of Q and baseflow
plot(nestos.df[,"Date"],nestos.df[,"Q"],

type="1",

xlab="Date",

ylab="Discharge (ML/day)")
lines(b2SDate,b2Sbf, col="red")

#Calculates the maximum flood length in a time series
flood.length.max(nestos.df, threshold = 150, ind.days = 5)

high.spell.lengths(nestos.df, threshold=150)
high.spells(nestos.df, quant=0.9)

#Calculate seasonality of discharge
seasonality(nestos.df, monthly.range=TRUE)

H#Calculate the Cease-to-Flow statistics
CTF(nestos.df, threshold=6)

low.spell.lengths(nestos.df, threshold=6)
low.spells(nestos.df, quant=0.1)



