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1. Eloaywyn — Nteteouiviopog kat Tuxawotnta (I)

H tuxawotnta kot o vreteguviopog 0ewpotvtatl ovvr0ws we dLPOQETIKES EKPAVOELS
EVOC PALVOUEVOL. AKOUA OUWGS KAL &V LTTIOQOVOAE VA EKPQACOVUE KATIOLOUG (PUOLKOUG
VOHOUG YIX VA PALVOHEVO IOV VA TIEQLEYQAPAV e MATOT] AeTtTOpéQELx TTOAV-0VVO et
pavopeva Oa 1tav advvato va mEoPAEPovpe 1) amAd va e€NYNOOVUE (LECA ATIO AVTEG
TIG €ELI0WOELS) TN HEAAOVTIKT] OLAKUHAVOT] TOL (PALVOLLEVOU.

['a mapaderypa, n avaAvon tov Poincaré (1890) yix to ovoTNUA TOLWV CWUATWY, £delEe
TIWG 1) XAOTLKT) CUUTIEQLPOQA HUTToREL Var avaduBel kat amo TG eELOWTELS TNG KAACTOLIKT)G
HNXAVIKTC.

Astrdphysics and Space Science Library 443

The Three-Body
Problem and

the Equations of
Dynamics

Poincaré’s Foundational Work on
Dynamical Systems Theory

Translated by Bruce D. Popp

IInyn: Wikipedia

@ Springer

I believed when I started this work that once the solution of the problem was
found for the specific case that I dealt with it would be immediately generalizable
without having to overcome any new difficulties outside of those which are due to

the larger number of variables and the impossibility of a geometric representation.
I was mistaken.



2. Bloaywyn — Nteteouviopog kat Toxatotnta (II)

H kApatikn dvvapkr] etvat mepimAoko @avopevo, dnAadrn amoteAeltal amnd TOAAES
dLeQyaoieg oL AAANAeTIOQOUV peTa &V TOUG HE UN-YQAHHULKO TQOTIO.

[lapopowx amoteAéopata mEoékvpav kat ano v avaAvon tov Lorenz (1963) oe
ATIAOTIOUNUEVEG EELOWOTELS TNG ATHOOPALQLKT)G DVVAULKNG, OTIOV eKTIUNONKE éva XOOVIKO
ntapaBvgo mEoPAePpoTnTag (0o pe 2 eBOouades, aKOHA KAL AV TO HOVTEAO Hag etval
TEAELO PE YVWOTES aQ)XkéES ouVOTKES (PALVOUEVO XAOVG).

Avadelln KAl ™G OLUTIEQLPOQAG
poaxtaA (Viswanath, 2004).

JOURNAL OF THE ATMOSPHERIC SCIENCES

Deterministic Nonperiodic Flow!

Epwarp N. LoreNnz

Massachusetts Institute of Technology
(Manuscript received 18 November 1962, in revised form 7 January 1963)

ABSTRACT

Finite systems of deterministic ordinary nonlinear differential equations may be designed to represent
forced dissipative hydrodynamic flow. Solutions of these equations can be identified with trajectories in
phase space. For those systems with bounded solutions, it is found that nonperiodic solutions are ordinarily
unstable with respect to small modifications, so that slightly differing initial states can evolve into consider-
ably different states, Systems with bounded solutions are shown to possess bounded numerical solutions.

A sirople system representing cellular convection is solved numerically, All of the solutions are found
to be unstable, and almost all of them are nonperiodic.

The feasibility of very-long-range weather prediction is examined in the light of these results.

There remains the very important question as to how b G
long 1s “very-long-range.” Our results do not give the IInyr: Wikipedia kot
answer for the atmosphere; conceivably it could be a https://sciencephotogallery.com/featur
few days or a few centuries. In an 1dealized system, ed/lorenz-attractor-alfred-pasieka.html



3. Eloaywyn — Nteteouviopog kat Toxatotnta (1)

Oupwg, g xat 1 mxalomma avty] Hmogel va mEokLpel amd éva  TATwWS
VTETEQULVIOTIKO, UN YOAUHUIKA dLVAUIKO, oVOTNHa, elval eOC@AAPEVT] 1] dLxOTOMLX
uetalv tuxaotnTag kat vreteguiviopov (Koutsoyiannis, 2010).
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4. Eloaywyn — Ntetepuviopog kat Tvxaotnta (IV)

Avti9étwe, patvetal Mws avtés oL OVO CLUTIEQLPORESG CUVUTIAQXOUV OE €Va (PUOLKO
PALVOUEVO, KAl dtaxxwellovTal HOVo amo ToV XQOoVIKO 0gitovta meoPAedng (kat aoa
eTEENYNOTG) TNG OLAKVUAVOT]G TOV (PALVOUEVOV AUTOV, HECK O KATOLO TteQLOwLo
AaBovg (0 UKEOTEQR OQx AdBovg To cVvoTnNUa Bewpeltal MEOPAEPLUO, evew Y
HeyaAvtepa opaApaTa ameoPAento, dONAadn), apéfaro).

Méoa amd ) OTOXAOTIKY] avaAvor Aomov, avayvwIllovUE TNV TIaQaTtnonUévn
afePaloTnTa TOL CLOTNUATOG HEOA ATO UK OTOXAOTIKY] OleQyaoia. Me avtr)
naOnuatikr] degyacia (M aAAwwg avéAEn) pmogovue (?) va ONUIOVQYNOOULUE
TIOAAQTIAEG TIQAYHATOTIOU)OELS, €V QaToO TN @UOLKN dlegyaoia pmopovue (?) va
TIAQATNOT|OOVE HOVO HLX TTQOYUATOTIOLOT] TOV CLOTNUATOG (1] TOAAaTAG povo péoa
ATIO EQYAOTNOLAKA TIELQAUATA).

ITapdBvo mpoPAedipdtnTag tooxtds Capov oo ue 0.1 sec, eva v ta avaAvpéva
ovpPavia katarytdwv 10 min, kat tov avepo 1 h (Dimitriadis et al. (2016a).



5. Ztoxaotikr) AvaAvon (Leow Oewplag Kol TOAENG)
Opnwg, 11 ovAAoY") TOAAWYV dedopévwy de Ba emapkel, av dev eviaxBolv peoa oe éva
PLOKA KaL paOnuatika emtakeg Oewontikd Aatoto.
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IInyéc: Koutsoyiannis (2016); Dimitriadis (2017);
Koutsoyiannis and Dimitriadis (2021).

Doaktal ovunegpoga (M < 0.5)




6. ABePatotnta puokng oepyaoiag — Iaykoopax avaAvon (I)

Avvatotnta TOAAATIAOV TTAQATIENOEWY PLOKWYV dLEQYATLWV UE TNV ETOQAOT] PUOLKWV
TIAQAYOVTWV afePatotntac.

Temperature d 7

Precipitation
(rainfall and snow)

i) v TTnyn:
Dimitriadis (2017)

http: //www.thinkstockphotos.com/image/stock-illustration-the-water-cycle/484231734



K-kurtosis

7. ABepPatotnta @uokng depyaoiog — Iaykoouwa avaAvon (1I)

Near-Surface Dew o Sea Level Wind o
] Humidity Precipitation Streamflow
Temperature Point Pressure Speed
Temporal resolution Hourly hourly hourly hourly hourly hourly/daily hourly/daily
Total number of stations/time
) 6613 5978 4025 4245 6503 93,904 1815
series
Total number of data values
(x106) 907 .1 730.0 540.2 364.9 781.7 938.7 13.5
' 1938- 1940-
Time period 1938-today 1939-today 1939-today 1778-today  1900-today
today today
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K-skewness

IInyn: Aemttopépeteg kat avapopés v K-pomég kat CBS oto Dimitriadis et al. (2021).



8. ABePatotnta puowkng dtepyaoiag — Ilaykooua avaAvon (1)

Méow T1ng €0PEOTC TWV OTOXAOTIKWV OHOLOTNTWYV, dlveTat 1] dOLVATOTTA EKTLUNOT)S TOU
HECOL XQOVIKOU opiCovta mEoPAedng via kabe Paowr) diegyaocio tov LOQOAOYLKOV
KUKAOL péow g pebodoAoyiag Koutsoyiannis (2022), kal €tol, g afefatotnrag g
BOOXTC KL ATTOQQOT]G TTOL CUVOEETAL HLE AVTI] TOV TTATUHVOLKOV QLOKOV.
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IInyn: Aemttopéeteg kat ava@oés v ta amtoteAéopata oto Dimitriadis et al. (2022).



9. ABePatotnta povtéAov TANuuLeag (I)

I v avaAvon e afePatomtag twv HOVTEAWV TANUULEAGS e@apuoletal Hia
avaAvorn evaucOnoiae.

Variables used within sensitivity Variable Symbol and units | min | max
analysis and associated range of Upstream flow (m/s) 100 | 5000
fea.51ble Valll1es;.all variables are Longitudinal gradient %) o1 |s
uniformly distributed, except for oral orad » T
the model resolution determined tera’ gradient (%) i
by the channel width, which Roughness coefficients (channel) (s/m"3) 0.01 |0.1
takes three discrete values (2 5, Roughness coefficients (floodplain) | (s/m'3) 0.05 |03
50 or 100 m). Model resolution (= channel width) | (m) 25, 50, 100
|1 Q
nf nf
& N
'M 1 1
e L — gt
o |
de ®&J
c
(a) 1.6 km (b) 1.6 km (©) 1.6 km

Layout of benchmark tests and input variables associated with (a) the target geometry (plan view), (b)
section-based models realization and (c) raster-based models realization (from Dimitriadis et al., 2016 a).



10. ApeBatotnta povtéAov TANuuvag (11)

Evi o péoog mAnpuuokoc oykog (oe km?) etvatr moAv kovia yia kdBe povtéAo kat
OXT|HA, TO EVEOG DIAPEQEL AQKETA.
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11. ABeBaotnta povtéAov tANuuveag (111)

Extiunon afefadtmntag TMAQAUETOWV  OWX@OQWV MOVTEAWV (Kol UTIOAOYLOTIKWV
OXNUATWV) TANUUVOAS, HEOW TOL ovvTeAeatn petapAntotntag Cv Tov TATUUVOLKOV
OYKOU.
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12. ABeBatotnta povtéAov TANuuvag (IV)

H duxpopa otnv afeatotnta Twv HOVTEAWY Kal OXTHATWV O@elAeTal 0Tn OLX@OQETIKT]
eTOQAOT] TTOV TTEOKAAOVV OL DLXPOQOL TTAQAXUETQOL OTO KAOE HOVTEAO KAl OXTUA.
Amo v avaAvoT] evaloOnolag mEoékupe Twg HeyYaAUTeQn eTTOQAOT €XEL T TOAXVTNTA,
KOLT] ATTOQQOT), KAL OTN OLVEXELR, T KALOT Kal 1] dlakQLtomotnon.
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13. ITitBaxvotikog mAnuuvekog xaptge (I)

CODE LANDUSE 3
0.015
02 |

211 | Non-irrigated arable land 0.035 |
212 | Permanently irrigated land 0.03 |
0.1

231 | Pastures 0.033
Natural grasslands 0.035
Sclerophyl etati 0.085

1?447@ 5x5 m? DEM (upper left), land-use map extracted from

=

7 Corine 2000 (upper right) and landsat-7 satellite image
: (up) takenin 28/1/2003 (left), corresponding to a flood

eventat the middle of the Penios river in Thessaly,
Greece, IInyn: Dimitriadis et al. (2016b).
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YEWAOYIKOUG  XAQTEG KAl XOTOTS-Y1NG,
HOVTEAO Booxrc-amoppong, Ko
LOQAUVALKT] TEOOOUOLWON  TTAT|UUVQOLKOV
kUpatog (Dimitriadis et al., 2017).
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14. ITiOaxvotikog mANuuvekog xaptnge (II)

HEC-RAS

Preliminary tests for selecting the appropriate
model configuration (up) and simulated flood
inundation (left) IInyn: Dimitriadis et al. (2016b).

= . where A, is the observed flooded area, A4, is the
R = (AO + Am)/ Al 2 simulated one and 4; is the intersection area.



15. ITiBaxvotikog AN UpLEKOg xaotng (1)

Meow g avaAvorng
evaloOnolag pumoet va
BeAtiwOel o
TIAT|UHVOLKOG XAQTT]G,
ONAadN va kaAvet Tig
TLEQLOXEG TTIOV
TTaQATNENONKeE
TTATNUULOA, AAAG D
UTTOQETE TO HOVTEAOD He
™ oTta0€QN MAQOXT] V&
TIQOCOMOLWOEL.

H avaAvon)
evaloOnoiac amoteAel
KOl (PUOLKO
TTAQAYOVTQ, HLAG KAL

Probability of flood

f'[ . >0-02
o pey€bn mov e
EKTLUOVUE O éva —

, . os -
TOTIOYQXPLKO, 7

VOQOAOYIKO Kal
LOQAVALKO HOVTEAO
elval mavia T Héoa.




16. LxoAia kot LopumeQaouata

O VTETEQUIVIOHOG KAL T) TUXALOTITA CLVUTIAQXOVYV, Kat dtaxXwellovTal amd Tov XQOVIkO
optlovta mEOPAednc péoa oe kaTolo mepLBwELlo AaBoug (oe pkEoTEQA Oox AdBovg To
ovotnua Bewpeltar mMEOPAEYPLIHO, evw Yiwx peyaAvtega o@aApata amEoPAemTo,
ONAadT), aféPato).

['ioe tnv extipmon g afePatotnTag QuUOKWVY dLEQYATLWV NG TTANUUVAGS (Tt.X., FOOXT)
KL QToQQor)), amatteltal éva otoxaotiko Oewontiko mAalowo xat 11 avaAvon
TIOAAQTIAWV XQOVOOEQWV & TTAYKOO UL KALUAKA.

ATO TNV avAALOT] OTOXAOTIKWV OHOLOTITWYV, TEOKVTITEL WG 1) PEOXN (atoEQoT)) £XeL
TN UKQOTEQO (HeYaAUTEQO) X0OVIKO opilovta mEoPAednc, kabws kaL To peyaAvtego
(UUKQEOTEQO) TPAAU aLTNG, O€ OXEOT ME TS PAOKES dLEQYATLES TOU VOQOAOYLKOU
KUKAOU.

' v exTipnon g emidQaomn s Twv HOVTEAWY TATIUUUEAS (OXNUA KAl TTARQAHETQOL
ELlOOd0V) OotnNV afePatdTnTa Tov TATNUULEKOV OYKOU, £@aQHOCeTal Hlx avaAvom
evaloOnolag, mMov KataAryeL oe TOAVOTIKO TATUUVOLKO XAQTN.

AT Vv avaAvor evalodnolag TEOKVTITEL WG UEYAAT eTtidoaot) otnv afePatotnta
TOU TATUUUQELKOU OYKOU, €XOUV 1] TEAXVTNTA KAl 1] TIAQOXI), KAl MHETEMELTA, T
YEWUETQIKA XAQAKTNOLOTIKA, OTIWG KALOT Kat dtxkQLtoTton o).
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