AIAXEIPIZH EZQTEPIKQN KAI MAPAKTIQN YAATIKQN 2Y2THMATQN
EPTA2ZTHPIO



To nakéto hydroTSM tn¢ R

To takEto hydroTSM eivat €va Baolko epyaleio avaluong udpoAoyilkwv dedopévwy otnv R.

Kuplwg xpnotpormoteital yia tnv avaivon dedopevwy:
a) Bpoxomtwong
B) mapoxn¢ moTapwy

Onwc ta neplocotepa aketa TS R to hydroTSM StaBgtel €tolpa evowpatwpeva dedopéva wote o
XPNOTNG VoL aVOAUOEL Kal va EKTTALOEVTEL oTNV XPrion TOU TTAKETOU.

>ApnEpA Ba avaAUCOUE TO EVOWUATWHEVO 0T SeSoUEVWY NUEPNOLAC BpoXOMTWONG Ao Evav
LETEWPOAOYLKO oTaBUO TTou ovopdletal SanMartinoPPts

AN evowpatwpeva ot dedopevwy eivat: EbroPPtsMonthly (pnviaia dedopéva fpoxontwong amno
TNV Agkavn amopponc tou notapol Ebro otnv lonavia), OcaEnOnaQts (nuepriola Sedopéva MOTAULOG
TIOPOXAC aro tnv Aekavn tou motapol Ebro).
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Monthly precipitation at San Martino st., [mm/month]
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Frecipitation, [mm]
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Mpoocappoyn tng BEATLIOTNG CUVAPTNONE TUKVOTNTAC TBavotntac mavw oto
dedopéva

1. Katvovikn) ouvaptnon mukvotntog mibavotntag

_ 1A :
f(x)_a\/ge

Meoa armo tnv npocappoyn avalntoupe SVO MAPAYOVTIEC: ,; "

a) TNV peon tpn (p),
B) tnv Tumkn amnokAlon (o)




Mpoocappoyn tng BEATLIOTNG CUVAPTNONE TUKVOTNTAC TBavotntac mavw oto

dedopéva

2. Gamma ouvaptnon uKvotTnTag mbavotntag
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Meoa armo tnv npocappoyn avalntoupe SVO MAPAYOVTIEC:
o) TNV napapetpo popdnc (shape, k),

B) tnv napapetpo kKAipokac (scale, 6)
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Mpoocappoyn tng BEATLIOTNG CUVAPTNONE TUKVOTNTAC TBavotntac mavw oto
dedopéva

3. Weibull cuvaptnon mukvotntag mibavotntag
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a) TNV MopAapeTpo popdng (shape, k),
B) tnv napapetpo KAlpakac (scale, A)
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install.packages("hydroTSM")
install.packages("plyr")
install.packages("devtools")
install.packages("lattice")
install.packages("fitdistplus")

library(hydroTSM)
library(plyr)
library(devtools)
library(lattice)
library(fitdistrplus)

#lmport data from hydroTSM package
#Daily precipitation data
data(SanMartinoPPts)

#Select only the data from 1985
X <- window(SanMartinoPPts, start=as.Date("1985-01-01"))



#Check the starting date
start(x)

#Check the ending date
end(x)

#Check if the time-series is regular or not
is.regular(x)

#Strict check on time-series
is.regular(x,strict=TRUE)

#Omit the third value and check regularity again
is.regular(x[-3],strict=TRUE)



#move the time-series one step forward
lag(x, k =-1)
merge(x, lagl = lag(x, k=1))

#move the time-series one step forward
merge(x, lagl = lag(x, k=1))

#Get data summary
summary(x)
smry(x)

#Create a simple plot of data-set
plot(x, ylab = "Precip, mm"

#Plot data with the hydroplot function
hydroplot(x,
var.type="Precipitation",
main="at San Martino",
pfreq = "dm",
from="1987-01-01")



#Transform daily into monthly values
m <- daily2monthly(x, FUN=sum)
smry(m)

# Creating a matrix with monthly values per year in each column
M <- matrix(m, ncol=12, byrow=TRUE)

colnames(M) <- month.abb
rownames(M) <- unique(format(time(m), "%Y"))

# Plotting the monthly precipitation values
# with a heat plot
print(matrixplot(M, ColorRamp="Precipitation",
main="Monthly precipitation at San Martino st., [mm/month]"))

#Transform daily into yearly values
z = daily2annual(x, FUN=sum, na.rm=TRUE)
smry(z)



#Plot annual time-series
barplot(z,

xlab = "Years",

ylab = "Precipitation, mm")

#Get Years from time-series
yr = as.numeric(format(index(z),"%Y"))

#plot again with year-values in x-axis
barplot(z,

yr,

xlab = "Years",

ylab = "Precipitation, mm")

#Compute annual mean value
z.mean = sum(z)/length(z)

#Monthly data analysis

#Median of the monthly values of dataset x

monthlyfunction(m, FUN=median, na.rm=TRUE)

cmonth <- format(time(m), "%b")

months <- factor(cmonth,
levels=unique(cmonth),
ordered=TRUE)



#Create boxplot of monthly values

boxplot(coredata(m) ~ months,
col="lightblue",
main="Monthly Precipitation",
ylab="Precipitation, [mm]",
xlab="Month")

#Seasonal Analysis
#Compute the mean-seasonal values of precipitation
seasonalfunction(x, FUN=sum) / length(z)

#Extracting the seasonal values for each year

DJF <- dm2seasonal(x, season="DJF", FUN=sum)
MAM <- dm2seasonal(m, season="MAM", FUN=sum)
JJA <- dm2seasonal(m, season="JJA", FUN=sum)

SON <- dm2seasonal(m, season="SON", FUN=sum)

#Plot Seasonal Precipitation plots
par(mfrow =c(1,1))
plot(DJF,type="b")
plot(MAM,type="b")
plot(JJA,type="b")
plot(SON,type="b")



#Extreme value analysis

hydroplot(x,
ptype="ts",
pfreq="0",
var.unit="mm"

#Counting and plotting the number of days
#in the period where precipitation is > 10 [mm]
R10mm <- length( x[x>10] )

#ldentifying the wet days
#daily precipitation >= 10 mm
wet.index <- which(x >= 10)
smry(wet.index)

#Computing the 95th percentile

#of precipitation on wet days

guantile(wet.index)

PRwn95 <- quantile(wet.index,
probs=0.95,
na.rm=TRUE)



#ldentifying the very wet days
#daily precipitation >= PRwn95
very.wet.index <- which(x >= PRwn95)

#Computing the total precipitation on the very wet days
R95p <- sum(x[very.wet.index])

#Create Climograph
data(MaquehueTemuco)

# extracting individual ts of precipitation, maximum and minimum temperature
pcp <- MagquehueTemucol, 1]
tmx <- MaquehueTemuco], 2]
tmn <- MaquehueTemuco|, 3]



# Plotting the climograph

par(mfrow=c(1,1))

m <- climograph(pcp=pcp,
tmx=tmyx,
tmn=tmn,
pcp.label="Precipitation, [mm]",
tmean.label="Temperature, [\UOOBO C]",
na.rm=TRUE)

#Transform daily to monthly precipitation values
#Transform daily into yearly values
mon = daily2monthly(x, FUN=sum, na.rm=TRUE)

#Compute monthly precipitation descriptive statistics
mean.mon.prec = mean(mon)

median.mon.prec = median(mon)

range = range(mon)

range.mon.prec = range[2]-range[1]

sd.mon.prec = sd(mon)

var.mon.prec = var(mon)

IQR.mon.prec = IQR(mon)

summary(mon)



#Plot the location of monthly precipitation

#in relation to other theoretical probability density distributions
mon1l = data.frame(mon)

descdist(mon1Smon)

#Fit the normal probability density distribution
#to the monthly precipitation data
fn <- fitdist(mon1Smon,
"norm",
method = "mle")
#Get summary of normal model output
summary(fn)
#Make a plot of data and normal distribution curve
plot(fn)



#Fit the gamma probability density distribution
#to the monthly precipitation data
fg = fitdist(replace(mon1Smon,
which(mon1Smon==0),0.1),
"gamma",
method = "mle")

summary(fg)
plot(fg)

#Fit the most appropriate Weibull probability density
#distribution model to the monthly precipitation data
fw <- fitdist(replace(mon1Smon,
which(mon1Smon==0),0.1),
"weibull",
method = "mle")
#Get summary of Weibull model output
summary(fw)
plot(fw)



#Get the probability of an event
#with precipitation from 50 to 400 mm/month with step 50 m”3/s
dweibull(seq(50,400,by=50),

shape=1.440047, scale = 124.590789,

log = FALSE)

#Get the cumulative probability of an event
#with discharge higher than 300 mm/month
pweibull(300,

shape=1.440047, scale = 124.590789,

log = FALSE,

lower.tail=TRUE)
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