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Eicaywyn

* Kivnon Kal TN CUMTTEPIPOPA TWV PEPTWYV UAWYV O€ OUO

XWPIKES KAIMOKECS

« A\ekAvn aTTOPPONG
e TuNua TTOTAMOU

| .
Leaf and stick
£rgg/ Boulder oty
A cascade etritus in
§ 4 margin
ama=>\  Sand-silt

2,5 over cobbles

Transverse
\ﬂ’ N—Z 250 bar over cobbles
-~
( Moss on
: boulder
S8 \0 Debris N e aher)
S\ dam NB 85 %52/ Fine gravel
patch
Stream system Segment system Reach system “Pool/riffle” Microhabitat
system system
10°m 102m 10T m 10°m 107" m

Mnyn: Buffington, J.M., Montgomery, D.R. (2013). Geomorphological
classification of rivers. In: Shroder, J. (Editor in chief), Wohl, E. (Ed.),
Treatise on Geomorphology. Academic Press, San Diego, CA, USA, 9, Fluvial

Geomorphology, 730-767.




XPOVIKEG KAIMOAKEG

Karayeypauuevn ioropia

3,500 BC

Earliest evidence
of writing;
Oldest wheeled
vehicle found

Bronze Age
(3200 - 1200 BC)

Recorded History |

3,500 BC - Present

T T

The lives of
Socrates (~470 - 399 BC)
Plato (~428 - 348 BC)

A

BC marks the beginning of us knowing
anything about what went on in history.

A Aristotle (384 - 322 BC)
Ancient Alexander the Great
Great Egyptian (356 - 323 BC)
%F%mld Civilization ) |
1Za 3150 - 30 BC Buddha lived
(2500 BC) ( ) around this time
(exact date
. . disputed)
The beginning of writing around 3,500

Common Era (AD)
A

Middle Ages
(400 - 1500)

The lives of

Cleopatra (69 - 31 BC)

A

Socrates was Plato’s teacher,
Plato was Aristotle’s teacher, and
Aristotle was Alexander the
Great’s tutor. Well done by them.

Mnyn: https://waitbutwhy.com/2013/08/putting-time-in-perspective.html

Cool that someone born in 55 BC who died in 35
AD (at the age of 90) would have witnessed the
rise and fall of Julius Caesar, the reign of
Augustus and founding of the Roman Empire,
Cleopatra’s whole reign and the fall of Egypt to
Rome, and the birth, life, and crucifixion of Jesus.

You can also see here that Cleopatra lived closer
to today than to the building of the pyramids.




XPOVIKEC KAIMOKEG
ELQAVION oUyxpPOovou avBpwrirou

| Behaviorally Modern Humans |

60,000 BC - Present

RECORDED
HISTORY

60,000 BC —

Cro-Magnon 2 : :
Tre— colonization of First humal_ws migrate over thg Bering land Humans First
migrate out of Europe (43,000 bridge into the Americas Cultivate Wheat
Affies Far - 45,000 BC) (the debate over when this first happened (9,000 BC)
The fireEtime ranges from 40,000 - 15,000 BC)
Humans discover
gossip
Last icg age glacial
Humans widely Oldest known cave paintings period ends
considered to have (40,000 BC) (13,000 - 10,000 BC)
complex language ]
by this point .
Neanderthals call it a day
(50,000 BC) (40,000 BC)

Mnyn: https://waitbutwhy.com/2013/08/putting-time-in-perspective.html




200,000 BC

!

)

XPOVIKEG KAIMOAKEG

gupavion avlpwirou

Behaviorally Modern Humans

®

¥

Oldest homo
sapiens fossil
(195,000 BC)

Humans realize it’s
embarrassing to be
naked and start
wearing clothes
(170,000 BC)

Humans control fire (125,000 BC)
(some argue this happened
as early as 800,000 BC)

Mnyn: https://waitbutwhy.com/2013/08/putting-time-in-perspective.html

N

aist Ice Age Glacial Period
(110,000 - 10,000 BC)




XPOVIKEG KAIMOAKEG

dlaxwpIouo¢ avBpwirou-1miénkou

6 Ma (Ma = Million Years Ago)

| Human Divergence From Apes

6 Ma - Present

Anatomically Modern Humans

Stone Age (4 Ma - 3,500 BC) Origin of the Homo genus.

Hominini Tribe splits. One side
would lead to the Pan genus
(which turned into the
modern chimpanzee). The
other side led to the Homo
genus, which eventually
became humans. This is the
last time chimps and humans
had a living common ancestor.

This split 6 million years ago marked the beginning of a long series of
botches by our side of the Hominini tribe in the quest to become
human. 2.3 million years ago was the beginning of the official Homo
genus, which then led to another series of underwhelming missteps
before we finally got to Homo sapiens. You can see how long it took
to get from ape-like to human above. That's a lot of purple.

And as we saw on the previous timeline, even when we hit the lighter
pink color all the way on the right, we were hardly on top of things
yet. The bright pink Recorded History section is such a small part of
this it doesn’t even make up one pixel of width, so it’s gone.

Mnyn: https://waitbutwhy.com/2013/08/putting-time-in-perspective.html




XPOVIKEG KAIMOAKEG

OnAaorika

| Mammals |

200 Ma - Present Human Divergence From Apes

- - - Dickish asteroid that First Cats evolve
First Mammals Fg;g?\'/lrds caused mass extinction Primates are immediately
( a) (66 Ma) standoffish
(34 Ma)

Mnyn: https://waitbutwhy.com/2013/08/putting-time-in-perspective.html




XPOVIKEG

wa

Animals

First
Animals

First Land

Plants
(475 Ma)

First Insects
(400 Ma)

First Fish
(500 Ma)

600 Ma - Present

First Reptiles
(300 Ma)

KAIMOKEG

Mammals
A

The reign of the dinosaurs
(231 Ma - 66 Ma)

The Supercontinent Pangaea forms (300 Ma) and
eventually breaks apart (200 Ma). Quoted as saying,

“l had a good run.”

Mnyn: https://waitbutwhy.com/2013/08/putting-time-in-perspective.html




XPOVIKEG KAIMOAKEG
Eupavion ¢wng

3,600 Ma = 3.6 Ga (Billion Years Ago)

The first life, simple
cells—called
prokaryotes

(3.6 Ga)

N

Photosynthesis begins;

oxygen first enters the

atmosphere as a waste

product of the process
(3.4 Ga)

(3.5 Ga)

Last time every
current being on
Earth today shared

a common ancestor

LIFE

3.6 Ga - Present .
Am)rknals

First Multi- || First Animals
Cellular Life (600 Ma)

(1 Ga)

It amazes me how much of the last 3.6 billion years on

First complex cells with a

nucleus—called eukaryotes. ) o -
Scientists believe this may in the ocean and that’s it. 5/6th of the time Earth has had

have been a miraculous life on it, that life has been only microbes.
evolutionary freak event—a
Great Filter candidate

(2 Ga)

Earth were spent in the dark green. Do you understand
how boring the dark green zone is? It’s basically bacteria

It’s hard to picture how a microbe evolved into a fish—the

answer is that 3 billion years is a lot of time to work with.

Mnyn: https://waitbutwhy.com/2013/08/putting-time-in-perspective.html




XPOVIKEC KAIMOKEG
nAIkia yng¢-nAiou
| Age of the

4.6 Ga - Present

and |

LIFE
4.6 Ga P il N
. _
Hadean The “Late Heavy Comments:
Eon

1) My first thought was, “Wow the Earth wasted no time
creating itself after the Sun was formed.” Then |
realized the difference between 4.6 Ga and 4.54 Ga is
60 million years. So if the sun finished itself up when
the T-Rex was ruling the Earth, the Earth would have
just formed now. Long time.

Bombardment”—basically, the
Earth got hazed by asteroids
for 300 million years.

According to the Giant
Impact Hypothesis, the
Moon formed when a

The Sun (yellow timeline)
forms from a giant cloud
of floating gas (4.6 Ga);
The Earth (blue timeline)
forms from excess debris
circling around the sun
(4.54 Ga)

small planet smashed into
the Earth. The debris from
the Earth’s crust
eventually coalesced into
what is now the Moon.

2) The Hadean Eon was a hectic time to be on Earth.
Asteroid explosions, volcanic eruptions, rivers of fire...
and now we just get to sit by a bubbling spring in a
meadow and listen to a bird chirping. Lucky!

3) Cool that there was this floating cloud of gas that
formed the sun and all the planets. That means that
my chin is made up of stuff from that cloud. As is the
laptop I’'m typing on. As are you. As is everything.

Mnyn: https://waitbutwhy.com/2013/08/putting-time-in-perspective.html




Increasing length scale (m)

10°

103

102

10!

10°

10°!

KAINOKES

Climate,

4

W/

Land use, - Prnﬁ'Ie
river engineering gradient
v Profile ™
concavity \\
| P S
Reach Profile
1 [ gradient z £
Meander
fr———
wavelength

Bed configuration: Flan:toem

gravel-bed streams

Channel = R
width —~Channel [ Cross-sectional
" depth form
Bed configuration:
sand-bed streams
10-! 10° 10 102 103 104

Increasing time scale (years)

Mnyn: Wohl, E. (2015). Chapter 9: Rivers in the
Critical Zone. Developments in Earth Surface
Processes, 19, Elsevier, 267-293.

2 eK.£TN:

Mpwrtot AvBpwTTideg

230-65 eKk.£m:
380 eK.£TN:
MpmTta OTIOVSLAWTA {Wa

530 eK.£m:
KapBpia kpnén

750-635 eK.ETN:
2 OA.KOAUYEIG PE TIET

1 310.£mm)

2 310.€m

4550 eK.£Tn:
IXNMATIOHOG TNG Mg
AVBpWTTIBEG

Aslvéocxupo:
/- OnAaoTIKG

Emiyela Qutd
Zoa
MoAukuTtapn Zwr 4527 ex.ém;
EUKapUWTIKOi op&. ea
MpoKapLwTIkgy, ZXNHOTIOHOG ZeAVNG

4000 ek.£: TéAaC TOL
BopBapdiopol ACTEPOEISWV.
Mpwtn {wn

3500 ek.€1n:
Evapén @wTtooivBeong

2300 £K.£TN:
H atpéo@aipa mAouoia ag 0§uydvo.
TIPWTIN OAOKANPWTIKY KAAVYIN pe TIayo

Mnyn: www.wikipedia.org




AlaBpwon edapoug

* [ewAoyikn d1aBpwon
* YOpauAikn dpaon
* Mnxavikn dpdaon
e XNUIKA 0paaon

* YOpoypa@IKO OIKTUO OTN AEKAVN ATTOPPONG
* AVOOKQTTTEI KAI KATATPWYEI TNV KOITN
« KatakeppaTifel Kal OIAAUEI TA TTETPWMUATA OTNV ETTIPAVEIA TOU £DAPOUC
o ATTOMOKPUVEI UAIKA: INTPIKO TTETPWUA, TTPOIOVTA aTTOoA0pwaonc,
InuaTa



2UoTnUa edagouc-diaBpwong

* MnXaviouOog
* ATTOOUVOEON KOKKWYV TOU £DA@POUC
* MeTagopa
* [lapayovTeg
* 2TOYOVEG BPOXNG
« Emi@pavelakn atroppon
« E¢apTaral
o AlaBpwTIKOTNTA VEPOU
» AlaBpwolyotnta edAPoug



AlaBpwTIKOTNTA

* Bpoxn
* MéyeBocg oTayovag
« TaxuTtnTta TTTWONG
* 'Evraon Bpoxng
* [wvia TTPpOCTITWONG

* ATTOpPpPON
» A\OyoG TpopodOTiag
« B&Boc¢ ponc¢
« TaxuTtnTta pong



AlaBpwoINoTNTA

* [010TNTEC €DAPOUC
« BAGoTnON
 ToTTOYPOA®IC

* XPNOEIG yNG
 ['ewAoyia



[MpoBARMATO

« ATTOTTAUVON Kal UTTORBA0UION TWV €D0@WYV OTIC OPEIVEC (WVEC

* [IpOOYWON TWV TTEDIVWV KOITWV

« KaTaoTpo@n UOPAUAIKWY EPYWV

 AIQKOTTI] OUYKOIVWVIOC

e MeTATOTTION KOITNG TTOTANWYV

 [lpdoxwaon Aipvwy, Aigaviwy, TTapaAiwy

* [lpowBNnon AéATa otn BaAdaoaoia {wvn

* MeTapopa puTTAvVONG ATTO TOUC ETTIPAVEIAKOUC OTOUG UTTOYEIOUG
UOPOPOPEIC



Kuplec pop@eg diaBpwong

« ETTIpavelakn d1apwaon
* AuhakwTn d1GBpwon GUYKEVTOWLEVT
« Xapadpwrikn diaBpwon por]

* Rill erosion

(¢) Gully erosion

Mnyn: Bhunia, G.S., Chatterjee, U., Shit, P.K., Kashyap, A. (2021). Chapter 5 -

Wasteland reclamation and geospatial solution: existing scenario and future
strategy, Editor(s): Gouri Sankar Bhunia, Uday Chatterjee, Anil Kashyap,
Pravat Kumar Shit, Modern Cartography Series, Academic Press, 10, 87-113

Mnyn: Bashir, S., Javed, A., Bibi, I., and Ahmad, N. (2018).
Soil and water conservation. Soil Sci. Concep. Appl.




AAAEC HOPWPEC OI1ABPWONG

 PapayywTn d1dBpwon
o Xapadpwrtikn diaBpwon pe peyaAa Badn (~50-100 m)
* MMpavikn d1aBpwon
« AIGBpwon TTpavwy TNV Koitn Tou TTOTAaPOoU
* YITOOKATITIKN O1aBpwon
* [1pOOTTITITEI TO VEPO UTTO YWVid OTNV KOITN
* [ew@payuaTiki O1dBpwon
o ATTOQpPagn atro adpopePn UAIKA TwV CUUBAAAOVTWY KAAdWV

* OmiocBodpopouca diaBpwon
« AlEUpuvon AUAOKWTAG KAl XapadpwTIKAS dIABpwaong TTPOC Ta AvAvVTN



Xaptec d1aBpwong

-

Mediterranean Sea

| |
25°30E 26°0E

35°0'N




EpTTeIpika HOVTEAQ

* [Naykoouia E¢iowaon Edagiknc ATTwAciag (USLE)

* AvaBewpnuévn MNaykoopia Eciowon Edagiknc ATTwAciag (RUSLE)
» Tpotrotroinuévn MNMaykoouia Eciowon Edagiknc AtrwAsiac (MUSLE)
* Fournier

» Kronfellner-Kraus

* Corbel

« Gavrilovic

« Koutooyidvvng kai TapAda



USLE

* [laykéouia E¢icwon ESa@ikNG ATTWAEIOG

Jf (O1aBpwTIKOTNTAC BPOXNS, OIABPWOINOTNTAC £DAPOUC,
avayAu@ou, euToKaAuywng, eAEyxou diaBpwang)

SL(t/ha/year) =R-K-LS-C:P



Mapauerpol USLE

* R: AgikTng O1aBPpWTIKOTNTAG BPOXNS Kal UuTToAoYICETal JE BAan TNV
_Kll]Vf]TIKr] EVEPYEIQ KAl TO €TNO10 UWOC TNG BpoxNc [MJ mm ha* month

» K: AgikTnG d10BpWaINOTNTAG EDAPOUG O OTTOIOG OEIXVEI TNV ETHTIA
UTTORABHION TOU £€DAPOUC OTNV TUTTIKN KAITU (UNKOC 22 m Kail KAion
9%) [t ha MJt mm-1]

* L: 2UVTEAEQTNG YIA TNV ETTIOPACN TOU PNKOUG KAITUOG O€ OXEON HE
TNV TUTTIKA [-]

* S: 2ZUVTEAEOTNG YIA TNV E€TTIOPACN TNG UPICTAPEVNG KAIONG KAITUOG O€
oxeon UE TNV TU'ITIKF]T-]

e C: 2UvTeAEOTNC VIO TN QUTOKAAUWN KAl TiC XPNOEIS yNG [-]

* P: 2UvTeAEOTNC VIO TNV TTPOCTACIA KATA TNG UTTORABUIONCG [-]



AlaBpwoINOTNTA £DAPOUC

« Taon yia dnUIoupyiad CUCCWHUATWUATWY

* Y(Pr KOKKWV

e 20U0TOO0N KOKKWV

* XNUIKA KAl OpYAVIKA XOPOKTNPIOTIKA £0AQWYV
e 2UVOXN KAl OUVAPEIQ KOKKWYV



AgIKTNC OI0BPWOINOTNTOG

« AcikTnNG d1aBpwaipotnrtac = Meon diatunTtikn avroxn /
AlaTrepaToTNTa

Soil erodibility
(Mg ha h/MJ hamm)

100 90 80 70 60 S0 40 30 20 10
- Sand Separate, %

Mnyn: Vaezi, A.R., Hasanzadeh, H., Cerda, A. (2016)
Developing an erodibility triangle for soil textures in
semi-arid regions, NW Iran, CATENA, 142, 221-232.




MNapapeTrpog K

Coarse (%) =

ragements | K-factor
 (t ha h) / (ha MJ mm)
[ ]<o001

| |oo01-0.02

|| 002-0.028

European

Soil Database

SS: ltézﬁ;}) 0.028 - 0.033
n o
Clay(%) 0.033-0.038

Structure (S) 0.038 - 0.046

0.046 - 0.055
>0.055
No Data

Regression
Interpolation

Correct
K-factor with St

K,-factor Map
(stoniness incl

Reference data in
Local/Regional/Naticnal
level (Literature)

Validation

K-factor
Map

-
-

230

Background image: ESRI World Terrain Base

MnyR: https://esdac.jrc.ec.europa.eu




« KAio€IG €DA@pOUC

* MNKOC AekAvNG aTToppPonG

* TpayxutnTa €dA@OUC

TotTOYypO@I

Slope length, meters
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BAaoTnon

 [lpoaTaTtevel TNV ETTIPAVEIQ TOU £0APOUC ATTO TN oUYKPoUaon PE
TIC OTAYOVEC

* [TapeuTTdOION 2> PEIWON ETTIPAVEIOKAS ATTOPPONG

* Augnon dINBnTikATNTAC £dAPOUC

« Aucavel TNV TpaxUTNTA = JEIWON TNS TaXUTNTAC PONG
* PiI{GoTpwua = ouykpartnon edAa@ouc pnNxavika



MapapeTpol BAACTNONG

 [TukvoTNTa PUAAWMNATOC

* "Yyoc¢ BAaocTnong

* BaBuoc kaAuwncg £dagpouc
 [TukvoTnTa pIdwv

« 2TPWHA CEPWV QUAAWV

« KaravaAwaon vepou atrd 1o KABE puTO



MeTaBOAEC oTN BAAOTNON

* YAOTOMNON

* KAAAIEPYEIEC

* Alaxeipion dacwyv Kal AMBadiwv: aAAayn Xprnoewy yng
* [TupkaylEc



Land cover type

Value

Source

Bare areas
Wetlands

Inland water body
Irrigated cropping
Rainfed cropping
Pasture

Sedges

Shrubs (Dense)
Shrubs (Sparse)
Trees (Dense)
Trees (Sparse)
Grassland

Forbs

Alpine grasses
Hummock grasses
Tussock grasses

0.35
0.05
0.01
0.1

0.07
0.08
0.05
0.01
0.1

0.01
0.03
0.06
0.05
0.05
0.08
0.08

Yang et al. (2003)
Yang et al. (2003)
Yang et al. (2003)
Yang (2014)

Yang (2014)

Yang (2014)
Bakker et al. (2008)
Bakker et al. (2008)
Bakker et al. (2008)
Yang (2014)
Yang et al. (2003)
Yang (2014)
Bakker et al. (2008)
Bakker et al. (2008)
Yang et al. (2003)
Yang et al. (2003)

MNapauerpog C

Mnyn: Teng, H., Viscarra Rossel, R.A., Shi, Z,,
Behrens, T., Chappell, A., Bui, E. (2016)
Assimilating satellite imagery and visible—near
infrared spectroscopy to model and map soil loss
by water erosion in Australia, Environmental
Modelling & Software, 77, 156-167




MNapaperpog P

Xprion vng ____r

Mukvn BAdotnon 1
Apawry BAaotnon 0.8
AOCTLKN TtEPLOXN 1
Ydatvog Oykog 1
Oapvwdnc Ektacn 1
KaAALEpyeLeg 0.5
Aypoavarmnauon 0.9

fupvo €dadoc 1



AiaiTa TTOTOMOU

 BaOuiaia rpoocappoyn KAiong Kail O10TOMNG
« Emi@pavelakn atroppon
e 2TEPEOTTAPOXN
« KopeouOG: poviun dSiaita
 AHETABANTO OTATIOTIKA XOPOKTNPICTIKA TNG ETTIPAVEIOKNG
ATTOPPONG KAl TNG OTEPEOTTAPOX NS
« XpoVIKN KAipOKa
 MeydAn o€ oxéon PeE TNV avBpwTTIv KAIJaKO
 Mikpr) o€ oXEon ME TN YEWAOYIKN KAipaKa



2XNMATIOCHOG OIATOMNG

1° oTadIo: KOIAGda o€ oxnua V

KOIAGDQ

—\—% TTAEUPIKN
i _\/ — didBpwon
TPOCYXWON

Mnyn: XpuoavOou, B. (2015). Notapta YSpauAlkn Kal
Texvikd Epya, EAAnvika Akadnpaika HAekTpovika
Juyypapata kat Bonbnuata, www.kallipos.gr.




2XNMATIOCHOG OIATOMNG

2° 0TAdI0: OXNMO oKAPNC

TTOTANOC

dlaBpwaon
o€ Babo¢

Mnyn: XpuoavOou, B. (2015). Notapta YSpauAlkn Kal
Texvikd Epya, EAAnvika Akadnpaika HAekTpovika
Juyypapata kat Bonbnuata, www.kallipos.gr.




2XNMATIOCHOG OIATOMNG

3° gradio/a’ gpaon: paiavopol

(.

ETTIXWON NG KOIAG60§

-- 1" @don

Mnyn: XpuoavOou, B. (2015). Notapta YSpauAlkn Kal
Texvikd Epya, EAAnvika Akadnpaika HAekTpovika
Juyypapata kat Bonbnuata, www.kallipos.gr.




2XNMATIOCHOG OIATOMNG

3° o1adI0/B’ paon: diaBpwon

- 1"pdon pP—<-----------------

£TTIXWON TNC Kolhuﬁug ETIXWOoN NG KDI)\Gﬁﬂg

Mnyn: XpuoavOou, B. (2015). Notapta YSpauAlkn Kal
Texvikd Epya, EAAnvika Akadnpaika HAekTpovika
Juyypapata kat Bonbnuata, www.kallipos.gr.




Baoika @aivopeva

 AIdBpwon

 [eTpwpaTa

« ATToodBpwon
 MeTagopa

e 2Up0ON

« Alwpnon

o ATTOTTAUON
 ATT60e0n

 [lotauia kKoitn

* [IANUMUPIKO TTEDIO



Baoika @aivopeva

MnynA: Buffington, J.M., Montgomery, D.R. (2013). Geomorphological
classification of rivers. In: Shroder, J. (Editor in chief), Wohl, E. (Ed.),
Treatise on Geomorphology. Academic Press, San Diego, CA, USA, 9, Fluvial
Geomorphology, 730-767.

arrobeon




2. & OAEG TIC KAIMOKEG!

aTroBeon SIABPwWON



Pouc¢ tToTapou

Agkavn
amopporig

oT1aBepog poug
OKANPO TETpWHA

diaBpwon ot
Babog

i acnaeﬁg. poug

TOTAMOS

paAakéd TETpWHA

8dAacoa

HalavdpIopoS
TAeUpIKn diIdBpwon
‘ aviywon
E(—eKBdeuvor‘. XPOVIKN icopponic + CUCOWPEUON
: SiaBpwon : o 1
avw poug KATw poug eKBoOAR

Mnyn: Vollmers, H.J. (1990).
Flussbau.
Vorlesungsskriptum, Institut
fir Wasserwesen,
Universitat der Bundeswehr
Miinchen, Minchen-
Neubiberg.




Avw pouc

* YWnAN opoocipd: XEipappog

* MeYAAEC UYOMETPIKEC OIAPOPEC

* AIGBpwon o€ Ba6oc¢

* [TOAU AETTTOKOKKO UAIKA £WC KPOKAAEC: OPUUMATIONOC
* [ToAAOI UIKPOI TTapaTTOTAUOI

* AKOVOVIOTOC POUC + PIKPA euBUypauua TUAUATO

* KOIAQOEC XWPIC KOITN



MEococ pouc

 MEaon opoaelpa N AOPOL: TTOTANOC NECNC OPOCEIPAC
« EClooppoTTNUEVEC DIAPOPEC

* [1Aeupikn diIaBpwaon + CUCCWPEUCN PEPTWV UAIKWV 1) /
IocoPPOTTIA

« Qoprtia o€ aiwpnon + cupon: OPUPMPATIONOC
 A\iyol yeyaAol TTapatroTauol

* EKTETAMEVOG POUG + OUXVEC NTTIEC KAMTTUAEC
* [TAATIEC KOITEC KOIAADWYV



KaTtw poug

e XauNAO upopeTpo / Tediada: udatopeua

* ABabng

 [T1AeupIkn dIGBPWON + CUCCWPEUCN PEPTWV UAIKWV
« QoprTia o aiwpnon + oupaon: APPOC

« KoBdAou 1TapatroTauol

e MeyAAEC KAUTTUAEG

* MiIKp& Uywn oxBwv + PIKPr avatrTtugn KOIAGOwWV



EkBoAn

« AgATa

* AKavVOVIOTEC HETABOAEG TNG HOPYOAOYIAG
« ETTidpaon avEuou
* [laAippola
* @aAdooia pevuuarta

* ATT00£0nNn AETTTOKOKKNG AUMOU + AQOTTNG



TUTTOI TTOTOANWYV

EuBuypaupuocg Maiavdpocg [TAeCo€IdNC




Maia
vOpIO
MOG

| 4
»




MailavopioHOGg

e 2€1PpA OIAOOXIKWY KAUTTUAWY TUNHATWY
* Ponl = peyaAuTtepn KAion

« EutTodIa - aAAayn dleuBuvaong pong

* AiaBpwaon =2 Metapopa = AmToBeon

* AAAayN KoITNG

* Maiavopiouoi

* 2TOOEPOTTOINUEVOC =2 APVEC UETARBOAEC



2XNMOATIONOG

Mnyn: www.wikipedia.org




2XNMOATIONOG

Mnyn: www.wikipedia.org




2XNMOATIONOG

Mnyn: www.wikipedia.org




2XNMOATIONOG

—_ =

nval

Mnyn: www.wikipedia.org




2XNMOATIONOG

Mnyn: www.wikipedia.org




2XNMOATIONOG
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Mnyn: www.wikipedia.org




2XNMOATIONOG

Mnyn: www.wikipedia.org




MeyeOn

* b = TAGTOC palavdpIknG dwvng
* by,=by by = TTAQTOG paiGvopou
v * Iy 2 MNKOG paidvdpou
* by = TTAATOG KOIAGDAG
* |- = pNnkKog TTotauou AB
* |- = YNAKOG KolIAadag AB
e ¢ =2 amrootaon AB
* e =(lz- 1)/ |+ = avamTuypa pong
* ec=(Iz- ¢)/ ¢ = avatrTuypa TToTapoU

Mnyn: XpuodvBou, B. (2015). Motdpa YSpauAkn Kot ¢ eT:( T" C)/ c—> GV(,]TTTUYHG KOI)\dﬁdg

Texvika Epya, EAAnvika Akadnpaika HAekTpovika
Juyypapata kat Bonbnuata, www.kallipos.gr.




[[ewpMETPIA HOIAVOPWYV

b = wsin| —360°

f

* wchmax

) wo
* W<W, =2 O€ AvVATITUgN
* W=W, 2 KOAWG AVETTTUYUEVOG
* W>W, 2 UTTEPAVATITUSN

Mnyn: XpuoavOou, B. (2015). Notapta YSpauAlkn Kal
Texvikd Epya, EAAnvika Akadnpaika HAekTpovika
Juyypapata kat Bonbnuata, www.kallipos.gr.




2UCXETION ME TNV KAION

KAion TuBuéva

Mnyn: https://files.dnr.state.mn.us/assistance/backyard/healthyrivers/course/home.htm




Channel slope
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2UOXETION ME KAion Kal TTapoxni

— | T T T Explanation
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Mumbar besida point is sarial
I%B identification listed in appendix
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Bankfull discharge, in cubic feet per second

Mnyn: Buffington, J.M.,
Montgomery, D.R. (2013).
Geomorphological classification of
rivers. In: Shroder, J. (Editor in
chief), Wohl, E. (Ed.), Treatise on
Geomorphology. Academic Press,
San Diego, CA, USA, 9, Fluvial
Geomorphology, 730-767.




Increasing sediment calber

Boulders,
cobbles

Gravel

silt

Sit

W P—,
Fine sand, \|' % (€ .

2UCXETION ME EOAPIKO UAIKO

Increasing sediment supply
Bed material dominated channels

hd / Jrzp
N od (¢

Anastomosed
channels

Meandering channels

| )
\ /4
|/ |
vl —
1S

) [ N
|| /‘/’ =
Wash material dominatet;;\afnels
Decreasing channel stability

Inareasing channel gradient

Decreasing channel stability

1. Straight

M

2. Sinuous

W

3. Imagular, wandering

W

4. Imegular meandsrs

5. Regular meandsrs

AN AN
PaVavat

Confined patiemn
&. Toruous meanders

{3

fjddns juawpas Buisesiau|

0. None

1. Dccasional
Mo owerlepping of islands; mvamga
spacing =10 channal widths

2. Fraquent, imegular

Infrequant owerlapping of islands; mramga
spacing «o10 channal widths

%
_-_-_H-h"‘—-—-—_—-—-—-—-

3. Frequent, regular
Mo owerlapping of islands; mvamge spacing «o1 0 channal

TR

4. Split
Islands owerlap frequantly or continuously,
with 2-3 fiow branches

===

5. Anasiomaosing
Continusousy overlappad isiands,
with o or mans Sow branches

(o

fjddne Juswapes Bu geaiou)

Mnyn: Buffington, J.M., Montgomery, D.R. (2013). Geomorphological classification of rivers. In:
Shroder, J. (Editor in chief), Wohl, E. (Ed.), Treatise on Geomorphology. Academic Press, San

Diego, CA, USA, 9, Fluvial Geomorphology, 730-767.




Epapuoyn

» A\ekd@vn atropponc pe éktaon A=123.57 km?, arroteAcital katd
45% at1ro UNIKG uwnAng oiaBpwalpotnrag, 35% atro uAika

UET
olQ
va

plac dlaBpwaluotntag kal 20% atro UAIKA XaunAng
B3pwWaoINOTNTAC. AV N €TACIO JEON BpoxoTrTwaon gival 457 mm
3p€0€Ei 0 VEKPOC OYKOC AV TO TTOCOCOTA TOU £0QPIKOU UAIKOU

oTn

Aekavn givail: Apyihog 30%, IAUC 45%, Aupocg 25% kai n

WPEAIMN dwn Tou €pyou gival T=100 €tn. Na BewpnBei OTI N
AEITOUPYIA TOU TAMIEUTAPA QVNKEI OTNV KaTnyopia |.



2TAOUEG

« KatwTtepn otabun Acitoupyiag (KZA)
* Avwrartn 21a0un Acitoupyiag (AZA)
« Avwtartn 2140un MNMAnuuupac (A2A)
* 2TEWN GPAYHOTOG

AsI ZTEWn QPAYHOTOG

WEPEAIPOG OYKOG

VEKPOC OYKOC udpoAnyia



NeKpPpOC OYKOG

* Eival 0 0yKOG TTou evaTroTifeTOlI OTOV TTUBMEVA TOU
TAMIEUTAPO AOYWw d1aBpwong
o ATTOOTTAON
* MeTagopa
« ZTEPEO POPTIO
« ATTOoTTAUCN
« POopPTIO KOITNC O€ alwpnon
« ®opTio KOITNC o€ oUpon



Mnxoaviouog atrofeonc PeEPTWY UAWYV

* [lepioxn ammoBEoewyv oTNV
£i0000 TOU TAMIEUTHPA:
XOVOPOKOKKEC QTTOOETEIC

BIaBOYIKEC GATEIC XOVOPOKOKKO UAIKO

EREEENE S etehine Y 2
SRR * [eploxn AEATA: XOVOPOKOKKO

- B -
AT S K

IR EUTTPOOBIA KAIO 4
R N " UAIKO

..........
........
. ALJ

ETTIQAVEIQ VEPOU

avw KAion

ApPXIKA KAion

* [1eploxn aTOBECEWY KATAVTN
TOU AEATO: AETTTOKOKKO UAIKO

AETTTOKOKKEG ATTOBETEIG

Mnyn: XpuoavOou, B. (2015). Notapta YSpauAkn Kat
Texvikd Epya, EAANVIKA Akadnpaikd HAEKTpoVIKA
Juyypapota kat BonBripata, www.kallipos.gr.




ApI1OUNTIKO MOVTEAO

« Koutooyiavvng kai TapAda, 1987
Jf (SlaBpwaoindTNTAC, KATAKPAUVIONCG)

SL(t/km?/year) = 15ye3F



2UVTEAECTNC Y

* [eEWAOYIKOG OUVTEAEOTAG

Y = K1P1 + K2P2 + K3P3

* 2UVTEAEOTEG OIOBPWOINOTNTAG K
* YYnAn (aAAoUBia, pAuoxng) k,=1.0
* Métpia (uapyeG, YaupiTeg, oxioToAIBOI) k,=0.5
« XaunAn (aocBeatoAiBol, DOAOUITEG, HETAUOPPWHEVA, EKPNEIYEVN) K3=0.1



Ag1TOUpYIO TOMIEUTAPO

« Katnyopieg TapieuTRPa NE BAON TN AEiITOUpYia

o |
o |l
o |lI
IV

ATT00£0¢€IC oXeDOV TTAVTA BUBIOUEVEC

2 NUAVTIKEC TITWOEIC OTABUNC

ADEIOI TAMIEUTHPEC

TAMIEUTPEC TTOU DEXOVTAI POPTIO KOITNG



2repeotroppon 2> Oykog

* APXIKN TTUKVOTNTA aTTOB£0eWV (ApYIAOC, IAUC, AUMOCG)

Wo = Wepe + Wypy + Wsps

o TEAIKA TTUKVOTNTA PETA OTTO T £€TNn

W+ = W, 0.4343K
T 0T 1

Wwe

Pc
Wy

Py
W

Ps

TTUKVOTNTA apyiAou
TTOOOOTO apyiAou
TTUKVOTNTA IAUOG
TTOC0CTO IAUOG
TTUKVOTNTA AUUOU
TTOCOO0TO AUPOU

(InT) — 1




[MUKVOTNTEG

AtroB£oeig oxedov ravTa BuBIoUEVES
W =416 kg/m3
W,,=1200 kg/m3
W=1500 kg/m3

2NMHAVTIKEG TITWOEIS OTABUNG
W-=561 kg/m3
W,,=1400 kg/m3
W=1500 kg/m3

Adg101 TOMIEUTAPES
W-=641 kg/m3
W,,=1500 kg/m3
W =1500 kg/m3

TAapIEUTAPEG TTOU DEXOVTAI POPTIO KOITNG
W-=961 kg/m3
W,,=1700 kg/m3
W<=1500 kg/m3



MapayovTtag K

AtroB£oeig oxedov ravTa BuBIoUEVES

» Kc=256 kg/m3
« Ky=91 kg/m3
« Kgs=0 kg/m3

2NMHAVTIKEG TITWOEIS OTABUNG

« K;=135 kg/m3

Ky =29 kg/m3

« Kg=0 kg/m?3 K = KCPC + KMpM + KSPS

Adg101 TOMIEUTAPES

« K.=0kg/m3
« Ky =0 kg/m3

Ks=0 kg/m3

TAapIEUTAPEG TTOU DEXOVTAI POPTIO KOITNG
K =0 kg/m3

« K, =0 kg/m3
« Kg=0kg/m3



Epappuoyn (Zuvexeia)

* Na Bpebei TToia Ba gival n ataBun udpoAnyiacg. Aivetai n
KAUTTUAN 0TABUNC-OYKOU



KauTtrUAegg

* 2X€E0N OTAOUNG-ETTIPAVEING
e Katakpnuvion
« E¢atpicodiaTrvorn

« 2X€0N OTABUNG-OYKOU
* YTrepxeiAion
* ATTOANYWN
* YTTOyela pon
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Ap1OuNTIKN OAOKANPWON

« Acdopéva
e 2TA0OuEC
« Eypada empaveiag

2

V= [A(Hi) + A(H41)

](Hi+1 — H;)

ppayua




NMw¢ Kivoupuai;

[MapeuoAn [MaAivopounon
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