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1 OewpnTIKO KAl TEXVOAOYIKO UTIOBaBpo peEAETNG

Baon Aedopévwv MOPEX

MeOGodoAoyia — MiAoTIKN Mapouciaon

] Zuykevrpwrikd amoreAéopara &XwpPIKoi XAPTES

5 Zupniepaopara & Mporaoeig yia mepaiTépw €peuva



1. Ztatiotiko YnopBaBpo MeAétnc (1/5)

Oewpla Akpoiwv TLHwV

Mpwtn mpoogyylon Bewplac 1928 — Leonard Tippet

Avaykn yla Tio avOekTika Bapfakia yio xapn tou British
Cotton Industry Research Association

MeA£ETn oTLC lveg TwV BapBokiwy — avtoxn VAUOTOC
eEOPTWMEVO ATIO TLC TTLO AdUVALEC LVEC TOU

E€aywyn TpLWV 00U UTTTWTLKWY OpLWV yLo

Leonard Henry Caleb Tippett, TNV T[Eplvpad)r'] g KQTGVOHr']C; TWV
English statistician, (May , , '
1902 - November 1985) OKPOTATWY — UTTOBEON aveEapPTNTWVY

netaBAntwv



1. Ztatiotiko YroBaBpo MeAEtng (2/5)

[evikevpevn Katavoun Meyiotwv

Gumbel TUmouv I:
Alx) = e ¢ x€R @ Fevikeupévn Katavoun
Akpaiwv Tipwv (FAT)
Fréchet (TOmov II): /
_ -1/y
O, x <0 @ F(v- _ e( (1+y=*y) Y # 0
Weibull (Tomov 111):




2TOTLOTLKO uTtoBa®po peAeTnc (3/5)
Noapapetpoc oxnuatoc NIKM (1/2)

‘ AgikTNC «TtAXoUC» & «PpBopAC» TV
OUPWV TNG KATAVOUNG

MapaUETPOC

/ ‘ YrodelKVUEL TToLaL ATtO TLG TPELC
OXNHATOG Y OLOU UTTTWTLKEC KATOVOUEG EKPpAlEL
? KaAUtepa to Selypa pog
a y<0 4 y=0
eCA+y™Y o 0 O Katavopq Tomou  H Katavoun Tomou |,

F(y; &) =
3¢) e Y , Yy =0 iii, Weibull Gumbel

Mikpoc Seiktnc

Mo TtaxLd n oupa Kot
TOOO TILO aPyaA N
KQTAVO LN TIpOoEYYIlEL
TNV UNSEVIKA TLUN

MeyaAoc deiktnc

Mo Aemtr oupa Kot
TOOO TILO Ypryopa n
KOTOVO LN
npooeyyileL Tnv
HNOEVLKA TLUA

O v>0
1 Katoavoun Tumou
Il, Fréchet



2TATLIOTIKO UTtOBaBpo peAétng (4/5) ........ 77, ..
NopdpeTpog oxrpatog NikM (2/2) EEE=E===—aaces

Avaykn dtopdwonc
OUVTEAEDTH OYNUNXTOC

v<0, Katavopun Tomouv iii, Weibull

YrodnAwvel éva avw ¢ppaypa otnv
KOTOLVOMA

® o

YSpoloyia — «duokd» vonua?

Oy

Oy (n)

y(n) =

7 - ™)+

ALOpBwWON TNG OTATLOTIKI G TTAPOAUETPOU YIVETAL CUUPWVA LE TNV EUMELPLKNA
oxéon Twv Papalexiou et al. (2013).




1. Ztatiotiko YnopaBpo MeAEtnc (5/5)
MeBodbdoc L-pomtwv

[EVIKEUPLEVN < Mikpn evaloBnoia EvavTti 0slyLaToAoyIKNG aBefatoTnTac

KOTOVOUN LEVIOTWV , , ,
un Uey % MikpoTEPO «OPAALA» OTLG EKTIUNOELG TNG

MéEBobog
L-pomtwv
r—1 A'1 A.z AB A4
A = r1 Z(—nk (r - 1) EX
r k r—k:r
k=0
Méaon twn: 2uvtedeotrg Juvtedeotr¢ JUVTEAeoThC
1= A4 MetaBAntotntac: aoouucstpiac: KUDPTWONC:
2 2‘1 3 — AZ T4- - 2-2



Bdon 6edopevwv MOPEX (1/4)

.................................................................. o SovrEvionon 600 16 Suvardy
s H npwtn ¢aon xpnuatodotnong HEVOO\OTEP(?U OyKOU
¢ Baong debopévwv MOPEX debopévwy

¢ekivnoe 1o 1997 ano National
Oceanic and Atmospheric

Administration twv Hvwpévwy

MoAttewwv tng Apepikng (NOAA)

s Koataypadr peyalou oykou
LOTOPLKWV UOPOUETEPEWAOYLKWY
debopevwy kal Sedopévwy

e
e
Pyl
Pyl
e
ws
----------------------------------------------------------------------

** AvVAyKn ylO EKTEVECTEPN EPELVA

TAVW OTLE TIOPOUETPOUC TIOU QTOPPONG TIOTAUWY ATIO AEKAVEG
XPNOLLOTIOLOUVTOL OF QIOPPONG € OAO TOV KOOMO, UE
USPOAOYLKA KOl ATHOCPALPLIKE éktaon arnod 500 éwg 10.000 km?

HOVTEAQ



Bdaon 6edopevwv MOPEX (2/4)

¥ Kataypadéeg ano to 1948 pexpl kot to 2003

¥ 438 Aekdvec amoppong otnv edadikn emikpateta twv HMA

s* Huepnoleg kataypadEC BPOXOMTWOEWVY E UAKOG XPOVOTELPAC
peyaAvtepo tov 30 eTwv

% MEyLoTeg Kal eAAYLOTEC KaTtaypodEC nueprnolac Bepuokpaoiog

¥ TeWYPAPLKEC CUVTETAYUEVEG TWV AEKOVWV OTTOPPONC

% Hpepnoleg tTipeg looduvapou UPouc amopPonE MOTALWY




Bdon 6edopévwv MOPEX (3/4)

Kputnpla mototntac Kol oLonmioTioG:

* JUVEXNC XPOVLKA XPOVOOELPEC
XwpPLc keva kat eAAeleLC
* XPOVOOELPEC UE UNKOC
pneyaAutepo twv 40 eTwv

TeAwka?

v’ 423 N\eKAVEC ATTOPPONC YLOL TNV MEAETN
TWV ETNOLWV HEYLOTWYV BPOXOMTWOEWV
KoL cUVAOPOLOHEVWV BPOXOTTTWOEWV

v’ 299 N\eKAVECG AOPPONC VLot TNV MEAETN
TWV ETACLWV HEYLOTWYV QITOPPOWV

-

United States of America
Annual Max Streameflow (mm/day)




Bdaon 6edopévwv MOPEX (4/4)

YOPOKALUATLKA XOLPOLKTNPLOTLKAL

W Xwpwn petoBold tne péonc Beppokpaoiog

» Wuxpotepa KAipota 600 mAnoLaloupe
Vv BopelodutikA MAgvpd twv HIMA

United States of America
Average Temperature (Celsius)

binpred

(7.38,9.59]
(9.59,11.8]
(11.8,14]

(14,16.2]

W YYnAG uPopeTpa ota SUTIKA, PeyohUTEPA TWV

3100 m

¥ oo KATEUOUVOUOTE TIPOC T AVATOALKA >
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MeBodoAoyia (1/6)

[MAoTLKN tapouoiaon YeE TNV Hopdn apadelyaToC O Mo AEKAVN atoppPOoNG

NMAnpodopieg Aekdvng anoppong
s Bploketal Notlodutikd Twv Hvwpévwy MoAtelwv

s Avnkel otnv MoAtteia tng NeBada

¢ ExeL éktaon 6734 km?
s Mégon nuepnowa Beppokpaocia 15.2°

s ALAOETEL XpOVOOELPEC UNKOUC 56 €TWV
(1948-2003)




MeBodoAoyia (2/6)

Katavopry Méylotwy etriciwv BPOXOMTWOEWV

0.166 . /

+  Weibull —--— L-Moments GEV-Nax (k. spec.}l

v YTIOAOYLOMOC HEYLOTWVY ETHOLWV BPOXOTTWOEWY, O . T,
KAlpaka npepoAoyLakou €touc (adetnpia 1 lavouvapiov

€wc 31 AskepuPplou)

v' Aebopéva aviypéva otnv éktaon tTng Aekdvne mm/day wl:

v" MAKo¢ XpovooElpwv—> 55 €t a=

i
[=2]
=

v Mpooappoyr tne AT Kotavopunc HEow TS LEBGSOoU ol 2
L-pomtwv ol

v' AlOpOwon OTATLOTLKAG TIOPAUETPOU O UATOG af

v' EUpeon oTATIOTIKWY PETPpWVY B€onc & petaBAntotntag ‘

100

80
60

40 24.16 o cv skewness | Kurtosis
20 31.673 [ 0.255 0.035 0.026

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000



MeBodoAoyia (3/6)

Katavour cuvoBpolopeEVWY PPoXOMTWOEWY

, ., , Annual P (At = 5 days) Annual P (At = 10 days)
v ExkAoyn tou xpovikol eUpouc At aBpoLoTIKAC ) )
. location | scale | shape | shape,., | location | scale | shape | shape,.,
Bpoxomtwong
7.164 8.142 | 0.440 0.240 13.457 | 13.406 | 0.288 0.184
v' Emiiloyn 6 XpOoVIKWV BNHATWY — « OEVOPLWV» Annual P (At = 15 days) Annual P (At = 20 days)
% ) ) ) location | scale | shape | shape,., | location | scale | shape | shape,.,
Anuioupyia cUVABPOLOUEVWY KATAVOLWY 17.825 | 15.823 | 0.255 | 0.171 | 23.254 | 19.176 | 0.176 | 0.142
, , , , Annual P (At = 25 days) Annual P (At = 30 days)
v' E€aywyn tn¢ AT yla tnv KABs cuvaBpolopévn XpOVooELpd
location | scale | shape | shape,., | location | scale | shape | shape,.,,
v' Al6pBwon OTATIOTIKAC MAPAUETPOU OXAUATOG 30.840 | 25.400 | 0.067 | 0.101 | 37.137 | 29.664 | 0.051 | 0.095
v' EUpeon OTATIOTIKWY HETPWV BEoNC & PeTABANTOTNTOC
Annual P (At = 5 days) Annual P (At = 10 days)
7 cv skewness kurtosis 7 cv skewness kurtosis Shape parameter
18.053 | 0.581 0.046 0.028 26.464 | 0.497 0.028 0.013
Annual P (At = 15 days) Annual P (At = 20 days)
U cv skewness kurtosis u cv skewness kurtosis
32.223 | 0.459 0.023 0.011 38.329 | 0.420 0.018 0.009
Annual P (At = 25 days) Annual P ( At = 30 days)
u cv skewness kurtosis u cv skewness kurtosis
47.282 | 0.397 0.011 0.006 55.827 | 0.387 0.009 0.005




MeOobdoAoyia (4/6)

! ! ! 1 Shape parameter
K(ITQVO}J.I’] HEYLOTWYV ETNOLWV ATTOPPOWV Shape parameter 0.105
______________________________________________________ 0.076 I
\ ,
*  Weibul —--— L-Moments GEV-Max (k. ghec)]
> YMoAoylopOG HéYLOTWY ETACLWY OTTOPPOWV, OE KALaKa S8 E f g s ;o ¢ g £ttt s et ket
nuepoAoylakol £touc (adetnpia 1 lavovapiov ewg 31 i G ’ ' '
AekeuPpiov) i
» Aebopéva avrnypeva otnv €ktacn tng Aekavnc mm/day
» MnKog Xpovooelpwv—> 53 €1n e
> Mpooappoyn TS XPovooelpag otnv FAT KATavoun E
peylotwv peow tou pebodou twv L-portwv “
> ALOPOWON OTATIOTIKAC TOPAUETPOU OXULOTOC
1:2 ’ ’ ’ Scale parameter
60 Location parameter 0.241
40 0.204
20 71 cv skewness | kurtosis
0 0.362 0.180 0.219 -0.047
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000




MeBodoAoyia (5/6)

Kotovoun cuvaBpolopeEVWY BpOoXOMTWOEWY OATTOPPOEC

v" ExkAoyn Tou xpovikoU eUpoug At aBpoLoTLKAG
Bpoxomtwong

v' Emtiloyn 6 xpovikwv Bnudtwyv At

v' Anpwoupyia cuvaOpoLopEVWY
KOTOLVO LWV

v' E€aywyn tng AT yla tnVv KaOe
ouvaOpoLoUEVN XPOVOOELPA

v AlOpOwon OTATIOTIKAC TIAPOULETPOU
OXNHATOG

v EUpEON OTATIOTIKWY PETPWVY B€onc &
HeTaBANTOTNTOC

Shape parameter

Shape parameter

Q,max
Annual P (At = 5 days) Annual P (At = 10 days)
location | scale | shape | shape,., | location | scale | shape | shape,.,
2.090 5.061 | 0.630 0.310 4.568 7.937 | 0.575 0.289
Annual P (At = 15 days) Annual P (At = 20 days)
location | scale | shape | shape,., | location | scale | shape | shape,.,
8.841 | 12.633 | 0.437 | 0.238 12.614 | 16.577 | 0.355 | 0.208
Annual P (At = 25 days) Annual P (At = 30 days)
location | scale | shape | shape,., | location | scale | shape | shape,.,
17.286 | 19.133 | 0.335 0.200 20.782 | 21.943 | 0.313 0.192
Q,max
Annual P (At = 5 days) Annual P (At = 10 days)
location | scale | shape | shape,., | location | scale | shape | shape,.,,
2.678 5.730 [ 0.599 | 0.298 5.287 8.708 | 0.552 0.281
Annual P (At = 15 days) Annual P (At = 20 days)
location | scale | shape | shape,., | location | scale | shape | shape,.,
9.286 | 13.124 | 0.442 | 0.240 13.790 | 17.613 [ 0.330 | 0.199
Annual P (At = 25 days) Annual P (At = 30 days)
location | scale | shape | shape,., | location | scale | shape | shape,.,,
18.051 | 19.734 | 0.332 0.200 21.533 | 22.163 | 0.310 0.191




MeBodoAoyia (6/6)

2UOXETLON CUVOOPOLOUEVWY PPOXOTITWOEWY & HEYLOTWY ETACLWYV PPOXOTTTWOEWVY

At

| 078
v YTIOAOYLOMOC OUVTEAEDTH
0.61 ouoXEtlong Pearson avapeoa
. oTNV UEYLOTN E£THOLA
Bpoxomtwaon Kat otnv
_ 0.56 avrioton aBpotoTiki
_ 0.53
p = Z?—l(xi —X)yi—¥)
| — o0 B 05
| o4




Y UYKEVTPWTIKA ArtoteAéoporta (1/5)
KaTavoUEC LEYLOTWY PPOXOTTTWOEWV

100%
80%
60%
> 1 1 /] 1 . 40%
 Kwoéwomnoinon dtadikaciag Heow tou AoylopikoU R programming

20%
0%

s Edappoyn yla 1o cUVoAo Twv 423 AEKOVWV OTTOPPONG

100 100%
90 90%
80 80% . ; . s ,
20 0% MNapdpetpog BEong katavopung GEV yla TI¢ akpaleg ETNOLES
’ O)OTTWOEL
60 60% Bp X S
50 50%
40 40% 1 9 ‘y 160 100%
30 30% V < O o (0] 140
20 20% 120
10 10% 100
0 0% 80
>0 99.1% o
v ‘ 40

ALopBwEVN TIAPAETPOC OXNALATOC KAaTavopng GEV yLa TIc akpaieg
ETNOLEC PPOXOTITWOELS

v' Méon Tur tne MapoUETPOU OXNUOTOC Y Lo UE
0.101

MNopdpetpog KALpakag katavopng GEV yia TIg akpaieg eTNOLEG BPOXOTTTWOELS




YUYKEVTPWTIKA ArtoteAéoporta (2/5)
KaTaVOUEC LEYLOTWY ATIOPPOWV

* Kwdwormnoinon dtadikaciag peow Tou AoylopkoU R programming

¢ Edappoyn yla 1o cUVoAo Twv 299 Aekavwv amoppPong

100%

70
60
50
40
30
20
10

80%
60%
40% (4)

20% V < O 2 /o

0%

y>0 98%

ALOpBWEVN TLUA TNG MAPAUETPOU OXHHOTOC TNE Katavopng GEV
YLOL TG AKPQLEG ETHOLEG AMOPPOES

v' Méon Tur tne MapoUETPOU OXNUOTOC Y Lo UE
0.116
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MNapapetpog Beong katavoung GEV yla Tig akpaieg eTAOLEG
QMOPPOEC

(67.19,73.90] ©
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140
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MNapapetpog KApakag tng katavoung GEV yia Tig akpaieg etrole
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2UYKEVTPWTIKA ArtoteAéoparta (3/5)
Katavopéc cuvadpolopévwv Bpoxontwoswyv & BPOXONMTWOEWY

‘ Meplimtwon 5 mponyoUUEVWY NUEPWV ‘ MNepintwon 10 mponyoUEVWY NUEPWV ‘ Nepintwon 15 TPonyoUEVWY NUEPWVY
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‘ MNepintwon 20 ponyoUUEVWV NUEPWV ‘ MNepintwon 25 nponyoUUEVWY NUEPWV ‘ MNepintwon 30 MponyoUUEVWY NUEPWV
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2UYKEVTPWTIKA ArtoteAéoparta (4/5)

Katavopéc cuvabpolopévwv Bpoxontwoewv & anoppowv (q0)

‘ Mepimtwon 5 mponyoUpeEVWY NUEPWVY ‘ Mepintwon 10 mponyoUUEVWY NUEPWV ‘ Nepintwon 15 TPonyoUEVWY NUEPWVY
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2UYKEVTPWTLKA ArtoteAéopoarta (5/5)

Katavopéc cuvabpolopévwy Bpoxontwoewv & anoppowv (ql)

‘ Meplimtwon 5 mponyoUUEVWY NUEPWV ‘ MNepintwon 10 mponyoUEVWY NUEPWV ‘ Nepintwon 15 TPonyoUEVWY NUEPWVY
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Xwpwkot xaptec (1/5)

Ermtippon KAlpATOC AEKAVWV ATTOPPONC

’ MeyaAUTEPEG TILEG TOU OUVTEAEOTH) OTLC TILO ENPEC

Kol OepUEC TteEpLlOXEC TwV HIMA

’ YPnAotepeg TLHEC oTa SUTLKA Twv HITA

United States of America
Max Correlation between Qmax-P(d)

binpred

. (0.123,0.182]
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binpred

. (-0.13,-0.0413]

(0.134,0.221]
(0.221,0.309]
(0.309,0.396]

(0.396,0.484]

. 0.484,0.571]
. (0.571,0.659]
. (0.659,0.747]




Xwpwkol xaptec (2/5)

Ermtippon KAlpATOC AEKAVWV ATTOPPONC

’ Méon TR ¢ mapapetpou oxnuoatog = 0.101 ’ Evbelén emnppong upopétpou

United States of America
GEV Corrected Shape Parameter for Annual Precipitation Value
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(0.0616,0.0805]
(0.0805,0.0994]
(0.0994,0.118]

(0.118,0.137]

. (0.137,0.156]

United States of America
GEV Corrected Shape Parameter for Annual Max Streamflow

binpred

. (0.0208,0.0441]
. (0.0441,0.0672]
. (0.0672,0.0903]

(0.0903,0.113]
(0.113,0.136]
(0.136,0.16]

(0.16,0.183]




Xwpwkot xaptec (3/5)

Enmippon KALOTOC AEKOVWV OLTTOPPONG

4
4

Anpoupyia «deiktn PuxpotnTag»
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Xwpkot xaptec (4/5)

Ertippon KALpHOToG AEKOVWV OTTOPPONG

MNocooto Yuxpotntag
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Xwpkot xaptec (5/5)

Ertippon yewypadikol MAATOUG AEKOVWV QITOPPONG
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YUMTIEPACLOTOL

Katavour akpalwv eTrolwv Bpoxonmtwoswyv & cuvaBpolopévwy Bpoxomtwoswyv =2 At = 15 nUEPEC TPV

Katavoun akpailwyv ETAoLWV amoppowVv & cuvaBpoLoHEVWY BPOXOMTWOEWY 2> At = 5 nUEPEC TPV
- eruBePaiwon yia To uSPOKALHATIKO KaBeoTtw Twv HIMA

H KaTOVOL TV HEYLOTWY ETNOWV eTildavELOKWY Bpoxontwoswv = Fréchet Tumou |l
H otatlotikn mapdpetpog oxnpatog = 0.101
MNopapetrpol B€onc Kat KALPAKOAC TNG KATOVOUACS (VoL EE0PTWHEVEC ATTO TLC TOTILKEC CUVONKEC

H katavopun Twv HEYLOTWV ETNOLWV amoppowv—> Fréchet Tomou |l
H otatiotiki mapapetpog oxnuatoc = 0.116

Melwon ouvteAEOTH OXNUATOC UE TV avEnon tnS KAlpakac ocuvabpolong

loxupr) apvnTk ouoxEton MeTaéy tou «Oeiktn YPuxpotnTtac» Kal TNG aBpoloTkiG Ppoxomtwons Twv
TIPONYOULEVWV NUEPWY, LE TOV OUVTEAEOTH OUOYETLONG va TAVEL TO 78%.

YnUavtiky otatiotikn eédaptnon (r = 0.50) twv mapapetpwyv 0€onc Kot KAHOKOC TwWV HEYLOTWV ETACLWV
BPOXOMTWOEWV HE TO YEWYPAPDLKO TIAATOC

l



[TPOTACELC VLA TIEPALTEPW EPEUVAL

Evioxuon otnv mowotnta Kol OfloTIoTI TWV OUUTMEPOOUATWY —> €UPECN XPOVOOELPWV HE HNKOG
TAPATNPNOEWV LEYAAUTEPO TwWV 50 €TWV

Eméktaon tng avaAuong o€ MAyKOOHLA KALpaKaL

AvalnTtnon OUOXETIOEWV TWV OTOTIOTIKWY peyeBwv o0& peyalltepo aplOpd  yewpopdoAoykwy,
duoLoyPOaDIKWY Kol KALLOATIKWY SEIKTWV =2 KATAPTLONG TIEPLOXLKWY OXECEWV LKAVAG aflomLoTtiag, mou va
HUItopoUV va EPaAPUOOTOUV O€ AEKAVEC XWPLC LETPAOELG

AfloToinon TWV ONMOTEAECUATWY TETOWWV OLEUPUPEVWY OTATIOTIKWY OaVOAUCEWV O€ TpoBAnpata
vOpoloylkoU oxedlaopoul, e oTOXO TNV SNULOUPYLO AKPLBECTEPWY KOl TIOLOTIKOTEPWY XWPLKWV XOPTWV
nBavotntoc MANUUUPOC.






