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QANTITATIVE GEOMORPHOLOGICAL STUDY OF EUROTAS RIVER
DRAINAGE NETWORΚ (GREECE)

Α. Alexouli - Livaditi

ΠΕΡΙΛΗΨΗ

Η εργασία αυτή αφορά στην ποσοτική γεωμορφολογική μελέτη του υδρογραφικού συστΊ1ιιαως !l11)

ποταμού Ευρώτα. Ο ΕυριΙnας είναι ο κυριότερος ποταμός της Λακωνίας. Πηγάζει από το OI)01ω~ιo

της Μαντίνειας (Ασέα). Ρέει προς ΝΑ δια μέσου μιας καλά διαμορφωμένης κοιλάδας που 1:;(1:1

διεύθυνση ΒΔ-ΝΑ και εκβάλλει στο Λακωνικό κόλπο. Η υδρογραφική του λεκάνη περιβάλλιταl υπι')

υψηλούς ορεινούς όγκους, τον Ταύγετο και τον Πάρνωνα και έχει εμβαδόν 1799,5 km2
,

Το υδρογραφικό δίχτυο είναι έβδομης τάξης, καλά αναπτυγμένο. Η μορφή του υδρογραφικοί) 6ικτιΊοο

διαφέρει στα διάφορα τμήματα της λεκάνης, γιατί ελέγχεται από τη γεωλογική και τεKΤOνlΚ11 δομή Η11ι

υποβάθρου. Γενικά παρουσιάζει μορφή δενδριτικού τύπου, κυρίως στο βόρειο και βορcιοανατολll\ι')

τμήμα και υπο-παράλληλο και ορθογώνιο στις άλλες Θέσεις.

Η πυκνότητα και συχνότητα του υδρογραφικού δικτύου μεταβάλλεται στις διάφορες Οr:σt:ις γωτι

επηρεάζεται από ποικίλους παράγοντες, αλλά κυρίως από τη λιθολογία. ΜcλεΤΙ1(-)ηκα\' ~ω

αξιολογήθηκαν επίσης στοιχεία που αφορούν τόσο στην ανάπτυξη των ρευμάτων όσο και 'στη

λεκάνη απορροής και από τα στοιχεία που προέκυψαν Εξήχθησαν συμπεράσματα σχι:τικι'ι μι: τη

δημιουργία και εξέλιξη του υδρογραφικού δικτύου,

ABSTRACT
lπ t!1is paper the quantitatlve geomorphical analysis of the drainage network of Eur'oras RivCT ί~

presented. Eurotas is the tnain river of Lakonia. Eurotas springs flΌm the plateau of Mantinca (Λsl:,ι).

]ι flows to SE through a we!l developed vaJ1ey of a NW - SE direction ίπ1Ο Lakonikos gtIlt'. Iι~

drainage basin is surrounded by high tnountains, Taygetos and Pamon and the total arca covci's 17Ψλ5

kJn 2
.

T11e drainage network is of the 7th order and is well deve!oped. lts pattem is dendritic at tl1C ΙlΟΓΙΙ1C1ΊΙ

and not1heastem part and rectangular ΟΓ subparallel at the other parts.
T11e drainage density and channels freqttency is of a high variation as a result οΓ many factc)['s ,ιlκ

most impot1ant of which is lithology. The coefficients of drainage systems and of drainage basίπs IΊίJ\ C

been srudied and results have been reached regarding the creation and the evoIurion of tllC ciJΊιίΠ'If!C

nelwork.

lNTRODUCTlON
Eurotas river springs from the plateau of Mantinia (Asea). It flows to SE throUgJ1 a well dcνcΙιψcel

valley of a NW - SE direction and flows into Lakonikos gulf. 1ts dI'ainage basin is surrounded b)i 11Ι~IΙ

mountalns, Taygetos (2.404 m) and Pamon.(! 700 m) The total area of tl1e basln is 1799,5 klTl ~ ,ιπιl i 111:

length of the 1Ύ1αίη branch of thc river is 82 km. The age of tl1ese rocks ranges generally [Γοιη ΤΠΗ">">ΙΙ:

υρ to Holocene with tlle exception of Miocene. which is absent from the Pe]oponnese. ΤΙκ lCCΙOIlH..:

stγucture is very complicated and the geomorp11010gic evolution according to previous stuuic". 11,1"
gone through 1Ύ1anΥ cycles under varlable cliInatic conditlons. The subject unde!' sruuy \\fj 11 [χ,

presented ίη parts

Ι. Ποσοτικήγεωμορφολογικήμελέτη του υδρογραφικούσυστήματοςτου Ευρώτα ποταμού.

2. Ε. Μ. Πολυτεχνείο, Τομέας Γεωλογικών Επιστημών, Ηρώων Πολυτεχνείου 9, 157 73, Πολυn;χνl(1\'ιιωλlι

Ζωγράφου.
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ΠΑΝΕΛΛΗΝΙΟ ΓΕΩΓΡΑΦ/ΚΟ ΣΥΝΕΔΡΙΟ

ORDERING OF ΤΗΕ DRAINAGE NETWORK
The ordering of the EUlΌtas Rive!" drainagc network was ιηade οη the topogl'apl1ic sheet:. (sαιlι: Ι

:50.000) ofthe fol10wing areas: Megalopolis, Kol1inae, Astros, Xyrokampio, Kalamata SΡaΓtί, (:JΟΓίts:ι

Gythion and MoIai according ιο the system of STRAHLER ( 1951).For the mapIJing of tl1C tiI<lill(I~l'

network aerial photographs were also used. The entire οrdeΓed drainage ηetWΟΓk is prcsented ίιι fi!,':. ι.

w!lich a1so sho\vs the boundaries of tl1e basins of the 4 1h ,5th and 6th ΟΓder. The streaιηs are ind iC(llιxl 1)\

special syrnbols.
Eurotas River is classifted to tl1e 7th order and 11as three (3) tributaries of the 6 1h ordcr. \Nllicll ίΙIΧ;

Eurotas river, Xagdarias river and ΧeΓias river. Ιη addition it 11as 1] streams of the 5 th order, ]36 01111Ι:

4th, 222 of the 3fd ., 909 of the 2"d and 2.889 of t}le 1sl order. Each streaιη of the drainage I1C!\\ ωΙ

possesses its own basin of the same order, which inc]udes all tl1e lower order basins. AlJ tllC IllCΙ1:-.lIΙX:ΙI

data ofthe streams and basins ( biggeI' than 4'1' order) ofthe Eurotas River are given οη taL)Il'~ Ι - 1\.
There are a]so ]3 thίΓd order and 25 second order basins.i oined directly to thc main c11anne1. Ι Ι II1U,[ 11L
empl1asized here that the precision ofthc ordering. and of all the resultant data. is directly dC!X;Jll]Cl1l
οη tl1e sca]e ofthe topograpl1ic maps used.
Afιer the οrdeΓίl1g ot'thc Eurotas River drainage network, its quantitative analysis took place.

GeographicaI distribution
Geographica! distribution of basins (f'ig. ],2,3), shows that the 45 4th order basins arc aSSΥιnctΙ'ίCίΙ \ i \
distributed 011 both sides of the main channel of Eurotas River. More precisely, οΓ tl1e 45 basills 12 ,Ill'

located ίη the westem part, ]3 ίη the nortl1em part and 20 ίη the eastem part. f'urthennore tl1C ΙX1~ί!1~ ()1
the eastern ΡaΓt join directly the Jηaίη cl1anneI, that is without t11e interference of any 5 th ordcI' ~ lIX~ί1\n.

buι thc basillS of the nortl1em part and S0111e of t11e eastem one, join ίη groups and ιΙ1εη lηect ιΙίΙ: 111;\111
chanl1e! througl1 5th ΟΓ 6th order strearns. Ιη othe!" words, 111any basins oftl1e northen1 part bclol1,1;: to 111l'
ncxt 11igJ1er order basins, whereas these of the southern part transgress the 5 tl, οrdeΓ. Ι η oΙI1CΓo. 1\ οι ,Ι,

many basins of the northem and westem IJart bclong to the next higher order basins (511' ΟΙ' 6'1'). Π1Ι:

sarne figure (1) show tl1at the 5th order basins have a periphera! setting, whereas the ccntnll ;'\1'C;'1 ι,

occupied by basins of a Iower order.
T]le drainage pattem of the tirst basin of the northem part and of the basins' tnajority 01' l!le C<I~lClΊl

οηε is dendritic ΟΓ rectangLIlar, bttt that ofthe westeω basins is usuaIJy subIJarallel. lη t!le nol·tl1CI,I1 ;'111,1

westem part tlle 41h order branches, havc an Ε-W direction and ίη t!le northem part I!Ί(~y t10\,,; ι.ο Ι 11~'

west, while ίη tl1e \vestem part they tlow Ιο tl1e east. lη the eastem part the branches are οΓ Ν f::::-S \,Ι,! ιο

NNE-SSW direction.

RESULTS OF ΤΗΕ STATISTICAL ANALYSES
NU11lber of streaIns IJer order.
The ηuιηber of streaιηs per ordeJ' ίn aIl the basins shows a high variation. Thus ίη tl1e 4'1' ot'dcl' Ι);l~II\~

Ν] varies between 9 and 253, Ν2 between 10 and 63, and Ν3 between 2 and 13. ]η the 511' ol',lcΓ Ι)ίl'ΙΙ1~

ΝΙ varies between 82 and 475, Ν2 between 26 and 104, Ν3 between 6 and 22, wl1ile ίη ι11Ι: (, ,i, ()I·(I~'Γ

basin, ΝΙ varics between 236 and 112], Ν2 between 63 and 336, Ν3 between Ι 6 and 56.
After tl1e ordering of ELIrotas dΓaίηage network, the tl1eoreticalJy expected nurnber of streaIns 11<1:' ΙΚCΙ1
calculated according to the 151 I<lw of HORTON (! 945), ( tabIe Ι) , for tl1e different ordeι-s. Α ΓIct· II);)I.
the deviations from the expected values for each order has been caJculated. Positive deviatioll 'vίJllIc~

show the IJresence of less SΙΓeams t]lan the expected ones, and the negative values show 1110rc SII,CΊlll1<;

ΤΙ1ε nuιnber of strearns of every order, shows gΓeat divergences among the basins of the sa111C 0lΊicι" ;ι,

well as among basins of different order, (ΤabIe Ι, ΙΙΙ). Generally, less stΓearns than exIJcctcd ;1\'C
obserνed. ]n the 7'h ordeI' basin of Eurotas, a deficiency of streams ranging frωη 35% up to 70" (Ι ι'>

obserνed ίn every order, with the exception of the streams of the 4 1h order that are 35% 1l10Ι'Ι: 111
number.
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5" ΠΑΝΕΛΛΗΝIO ΓΕΩΓΡΑΦ/ΚΟ ΣΥΝΕΔΡIO

DRAINAGE NETWORΚ

OF
EΙΠΙσfAB IUν/R BA.SΊN
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Fig. 1 Map of the drainage system anι{ the drainage basin of Eurotas river.
than theoreticalIy expected. 1η the 6th order basin, a lower percerιtage deficiency ofstτearns is obscr\·cli
ίη every order, with the exception of tJle basin Α', wllere a sJight increase of γd Nder SIΓc,ιιη~ I~

observed.
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5" ΠΑΝΕΛΛΉΝΙΟ ΓΕΩΓΡΑΦΙΚΟ ΣΥΝΕΔΡΙΟ

ΤΑΒΙΕ Ι. Morpholnetry of drainage system of Eurotas river. Number of streams per ΟΓdα alld 111<:

bifurcation ratios
Basin Basi Basi ΝΙ Ν2 Ν3 Ν4 Ν5 Ν6 Ν7 ΣΝ Rb ll, Rb'/J Rb3/4 Rb,I; Rb". Rb6l7 WR Οενί Oevi Oevi Ocvi [)C\·j Ι)Ι" ia
6th η 5th η 4th b ation atio ation atio atio ιίπn

% η% Ο/ο n'Yo ntl/n ιγι) .",,6

'" "'~ "" ~, ,,,'"
Ι 238 72 15 3 Ι 329 3.31 4.80 5.00 3.00 4.03 9 -10 7

Ι
3 78 27 5 Ι 39 2,89 5,40 5,00 4,43 10 -38 -13
4 52 18 4 Ι 39 2,89 4,50 4,00 3,80 5 -25 -5
5 99 26 6 1 39 3.8 Ι 4,33 6,00 4,71 5 -17 -27

ιι 214 57 14 7 Ι 293 3,75 4,07 2,00 7,00 4,21 32 23 21 j

14 3 Ι 8 2 Ι 42 3.88 4,00 2,00 3,29 13 26 39 i
15 62 14 3 1 80 4.43 4,67 3.00 4,03 5 14 26 j,
Ι6 36 ιο 3 ι 50 3,60 3.33 3,00 3.31 1 9 9 i
17 25 6 2 Ι 34 4,17 3,00 2,00 3,06 12 36 35 i

Ι
111 475 !04 22 4 Ι 606 4,57 4,73 5,50 4.00 4.70 3 Ο Ο

Ι18 23 6 2 Ι 32 3,83 3,00 2,00 2,94 10 31 32
19 253 63 13 1 330 4,02 4,85 Ι 3,00 7,29 35 -19 -78 !
20 64 12 3 1 80 5,33 4,00 3,00 4,1 Ι 8 29 27

Ι2) 50 12 2 Ι 65 4,17 6,00 2,00 4,06 25 27 51
ιν 122 34 5 2 Ι Ι64 3.59 6.80 2.50 2.00 3.72 36 34 64 Ι

24 90 24 2 i ! 17 3.75 12,00 2,00 5,92 57 31 66 ι

23 21 6 2 Ι 84 3,50 3,00 2.00 2.83 8 25 29 Ι
13 20 6 2 Ι 29 3,33 3,00 2,00 2,78 7 22 28

ι

ι

22 55 Ι Ι 3 Ι 70 5,00 367 3,00 3,89 6 27 23 i
Α' 1121 336 56 13 " Ι 1530 334 600 431 433 300 420 14 -8 24 26

ν 174 40 8 2 Ι 225 4.35 5.00 4.00 2.00 3,84 20 29 46

Ι25 82 19 5 Ι ΙΟ7 4,32 3,80 5,00 4,37 2 1 -14
26 58 11 3 Ι 73 5,27 3,67 3,OιJ 3,98 8 31 25

νι 185 44 9 3 Ι 242 4.20 4.89 3.00 3.00 3,77 9 18 37 !
27 29 7 2 Ι 39 4,14 3,50 2,00 3.21 13 32 38 ι

!
28 30 6 2 J 40 5,00 3,00 2,00 3,33 19 46 40

Ι29 80 20 4 Ι ΙΟ5 4,00 5,00 4,00 4,33 2 -7 8
νιl 82 22 5 2 Ι Ι Ι2 3.73 4,40 2.50 2,00 3.16 17 30 50 Ι

42 14 4 2 Ι 21 3,50 2,00 2,00 2,50 10 36 20 Ι
43 38 I1 2 Ι 53 3,45 5,50 2,00 3,65 22 18 45 !

νll) 120 26 7 3 Ι 157 4.62 3.7\ 2.33 3.00 3.42 12 35 40 Ι
30 46 9 2 ι 58 5,1 ι 4.50 2,00 3.87 21 40 48 i
31 15 4 2 Ι 22 3,75 2,00 2,00 2.58 13 40 23 !
32 42 ΙΟ 2 Ι 55 4,20 500 2,00 3,73 19 28 46 Ι

Β' 585 138 30 10 4 1 768 424 460 300 250 400 3.67 12 24 39 26
ιχ 138 37 7 2 Ι 185 3.73 5.29 3.50 2.00 3,63 20 23 47 i34 63 15 4 Ι 88 4,20 3,75 4.00 3.98 Ο 5 Ο

33 52 17 3 1 73 306 5,67 3,00 3,91 13 -11 23 i
Χ 94 26 9 2 Ι 132 3,62 2.89 4.50 2.00 3,25 16 24 15

35 50 15 5 Ι 71 3,33 3,00 5,00 ],78 7 -5 -32 ι

ι

36 30 7 3 Ι 41 4,29 233 3,00 3,21 9 32 6
C' 216 63 16 4 2 1 322 375 394 400 200 200 , 14 22 35 48 59

ΧΙ 110 25 6 2 Ι 144 4.40 4, Ι 7 3,00 2,00 3.39 17 36 48
37 31 9 2 Ι 43 3,44 4,50 2,00 3,31 15 18 40
38 57 ! Ι 3 Ι 72 5,18 3,67 3,00 3,95 7 29 24

ι 58 !ι 3 Ι 54 5.27 3.67 3,00 3.98 8 31 25
2 15 6 2 Ι 24 2,50 3,00 2,00 2,50 4 4 20
6 42 Ι 3 4 ! 60 3,23 3,25 4,00 3,49 2 -7 -14
7 32 ΙΟ 2 Ι 45 3,20 5,00 2,00 3,40 19 13 41
8 42 15 4 Ι 62 2,80 3,75 4,00 3,52 3 -21 -14
9 54 19 2 ι 76 2,84 9,50 2,00 4.78 51 17 58

10 10 4 2 Ι 17 2,50 2,00 2,00 2. Ι 7 2 15 8
Ι! 37 4 2 Ι 44 9,25 2,00 2,00 4,42 57 79 55
12 9 4 2 Ι 16 2,25 2,00 2,00 2,08 Ο 8 4
39 25 10 2 Ι 38 2,50 5,00 2,00 3.17 21 Ο 37
40 44 12 3 Ι 44 3,67 4,00 3,00 3,56 2 5 16
41 56 I1 4 Ι 72 5,09 2,75 4,00 3.95 9 29 -1
44 18 6 2 Ι 27 3,00 3,00 2.00 2,67 5 16 25
45 57 12 5 Ι 71 4,75 2,40 5,00 4,05 14 27 -23

Tot. 2889 909 22 136 11 3 Ι 4171 318 4,09 1,63 12,36 367 300 4,66 72 58 53 ·35 49 36
Mean blfurcatlOil , Rb, range from 2,17 to 4,78, wIth t]le exceptlOil of baslns Ι 9 and 24 wl1Jcll 11C1H~ !\!1
7,29 and 5,92 cοπeSΡοndinglΥ. According ΙΟ HORTON (J 945), idea] value of Rb is 2. Va]ucs 2-5
show wel] developed drainage networks, Values obviously higher than 5 show a 11ighcr crcaliol1 οΙ'

strealns due ιο lithologic 01' tectonic factors.
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.50 ΠΑΝΕΛΛΗΝΙ0 ΓΕΩΓΡΑΦΙΚΟ ΣΥΝΕΔΡlO

dhstΈf h d .hΤ\ΒΙΕΙΙ Μr-
, orpJ ometl)' ο t e ralΏage systeIη ο urotas Γlver. treams engt per ΟΓ eΓ.

8as Bos Bas 80s ΙL Ι2 Ι3 Ι4 Ι5 Ι6 L7 ΣΙ LI- L2- L3- L4- Ι5- Ιό- SL· RL RL ΗοΙ ΙΗ.

._-~

RL ΚΙ \'Ιιι !
ίη ίη ίη ίη 211 3/2 413 514 61~ 7/6

!7th 6th 5th 4th

Ι 112.0 63,00 18,\0 41.00 6,0 240,\ 0.47 0,88 1,21 13.67 6.00 4,44 2,9 1,9 6.4 1.37 , "Ι
3 40.00 20.00 4,00 20.00 84.00 0.51 0,74 0,80 4,00 6,05 2,9 1.6 2,9 .: -"ίι

4 23.00 \2,50 5.10 8,00 48,60 0,44 0,69 1,28 8.00 10,4 Ι 4,3 2.1 4.3 ,,,Ι)!

5 39,00 25.00 9,00 13,00 86,00 0.39 0,96 1,50 13,00 15.86 5.6 2.1 5.6
ι

~ 41'11

11 124.5 62,40 30,90 28.45 8.60 254.8 0,58 1,09 2,21 4.06 8.60 16,55 2.1 1,6 2.1 2.O~ :ι.!

14 16.00 8.10 4.00 2.00 30,10 0.52 Ι,ΟΙ 2,00 2.00 5,53 \.6 2.3 1.6 · ': !
15 38.50 19.00 5.00 6,00 68.50 0,62 1.36 Ι.67 6.00 9.64 2,6 1.8 2.6 ~ ::!
16 16,00 4,00 1.50 2.05 23.55 0,44 0,40 0.50 2.05 3.39 2.5 1.6 2.5 - Ι

17 6.50 2,70 1.90 0.90 12,00 0,26 0,45 0,95 0.90 2,56 1.5 2.3 1.5 1."j
111 257.0 24 1,7 34.70 47.20 7.80 588.1 0.54 2.32 1.58 Ι 1.80 7.80 24.04 1.5 1.6 3.7 1.4~ , ,,~!

18 12,00 3,00 3.00 18.50 36.50 0.52 0,50 1.50 18,50 21,02 2.0 2..\ Η.3 ~. ," Ι

19 148.0 Jι 1,0 16.00 4.00 279,0 0.58 1,76 1,23 4.00 7,58 2.1 1.5 2.\ ; .,~ ί
20 36,00 7,00 5.00 1.00 49.00 0.56 0,58 1.67 1.00 3.81 1,4 2.5 ~,4 , -Ι

21 17.00 7.50 4.50 23.50 52,50 0,34 0,63 2.25 23,50 26.72 8,3 3,3 Χ.3 Ι)',")

lν Η9,50 42,60 Ι R.IO 16.00 8,10 174.3 0,73 1.25 3.62 Η.ΟΟ 8,\ 21,71 1,6 2.8 2,4 1.6 2.;' Ι

24 5\,00 19.50 8.00 8.00 86,50 0.57 0,81 4.00 8.00 13,38 2.5 3.9 2..1 ·,11,1
· !

23 27.50 \3.\0 8,10 8.00 56.70 1,31 2. Ι 8 4,05 8,00 15,54 2,\ 2.2 2.1 ':Ι)'ί[

13 17,50 17,50 17.50 17,50 70,00 0.88 2.92 8,75 17.50 30.04 2,4 3.3 2.4 ~ Ο'': Ι22 36.00 11.00 4,00 6.50 57,50 0,65 1.00 1,33 6,50 9,49 3,2 I.R 3,2

Λ' 594,0 402,7 103,7 91,65 24,50 28,5 1423 0,53 1,20 1,85 7,05 8,2 28,S 47,30 2,5 2,J 3,0 1,77 2.5 ~.3Ί

ν 124.0 60,80 26.00 14,00 12.00 236.8 0,71 1,52 3,25 7.00 12,48 2.3 2.5 2.3 .: υ
25 48.00 30,00 22.00 6.00 106.0 0.59 1.5R 4,40 6.00 12.56 1.9 3.0 1,9 ~ .':'J

26 40,00 18.00 4,00 8,00 70,00 0,69 1,64 1,33 8,00 11,66 3,2 1.6 3.2 ..
νι ι ι 1.5 53,80 9.90 9.50 6,50 191,2 0,60 1.22 Ι.ΙΟ 3.17 6.5 12,59 2.1 1,6 2.1 2.07 ! ,1 ...

ί
27 12.00 7,00 2,00 2,00 23,00 0.41 1,00 1,00 2.00 4,41 1.8 1.7 1.8

..
"

28 i 1.50 2.20 4.00 1,00 18,70 0.3R 0,37 2.00 1,00 '\.75 1,4 3.7 1.4 Ι :',
29 44,00 33.00 3.00 6,50 86.50 0.55 1,65 0.75 6,50 9,45 3.2 1.3 3,2 ~ .• " i

νιl 36.10 32,00 5,30 2.20 7.00 82.60 0.44 1.45 1,06 1,10 7 11.05 2.7 1.6 1.4 2.73 ! 2111
42 10.10 5.00 0,30 1.10 16.50 0.72 1.25 0.15 1.10 3,22 1.5 1.1 1.5 J ,~\
~3 22,00 i7.00 5,00 1.10 45.\0 0,58 ι ,55 2.50 1.10 5,72 1,2 2,2 'Ο i ~ . !

',~f---
82.00 3 l.t>O 12.10 8.00 0.68 Ι - ,!νΙ! 9.!Ο 3 145,8 1,22 !.73 2,67 9.1 15,39 2,4 1,9 1.7 2.4'

Ι
30 3~.00 9.00 6.00 4,00 52.00 0.72 1.00 3.00 4.00 8.72 1.8 2.7 :.~ i .! ί
31 3.50 2.50 Ι,ΙΟ 1.00 8.10 0.23 0,63 0.55 1.00 2,41 1,7 1,6 1.7 l ·11"'

32 15.00 11.00 4,00 3.00 43.00 0.60 1,10 2.00 3,00 6,70 1.8 2.2 ) .Χ ί i
Β' 356,6 184,2 55,70 28,00 25,50 10,6 660,6 061 1,33 1,86 2 80 6,38 10,6 23,58 1,8 2,0 1,7 1,97 1.8 Ι.ΧΙ,

ΙΧ ,79.00 27.00 9.00 \ 1.00 4.5 J 30,5 0.57 0,73 \.29 5,50 4.5 2,52 0.3 2.0 3, Ι ι , i
3~ /35'00 15.00 5,00 4,00 59.00 0,56 1,00 1.25 4,00 6,81 2.4 1.8 2,4 ~ ~-I
33 32,00 9,00 3.00 7.00 51,00 0,62 0,53 1,00 7,00 9,14 4,3 1.9 4,3 '·"ί

χ Ι 52.14 22.00 12.00 8.50 3,5 98.14 0,55 0,85 1.33 4.25 3.5 2,\0 0.3 2.0 2.6 i,S Ι; Ι "ι
3'13900 1200 7.00 6.50 64.50 0.78 0,80 1.40 6.50 9,48 3.2 Ι .9 3.2 :', Ι'1· .
36113.10 5.00 4.00 2,00 24,10 0,44 0,71 1,33 2,00 4,48 1,8 2.2 1.8 ι 1'1

C' 137 Ο 49,00 2Ι,00 19,50 8,05 8,9 243,4 058 0,78 Ι,31 4,88 4,03 8,90 20,5 18 2,0 2,8 \,5 1,77 J .0'71

ΧΙ 70.00 26.60 14.00 4.00 8.0 122,6 0.64 1,06 2,33 2,00 8.00 14,03 2.7 2.4 1.5 2.J~ .: :' Ι
37 16,00 9,00 6,50 2.00 33,50 0.52 1,00 3,25 2,00 6,77 1.4 3.1 1,4 :

.·Ι

38 43.00 9.50 6.00 2,00 60,50 0,75 0,86 2.00 2,00 5.62 1.6 2.2 \.6 'ι
Ι 43.50 24,00 13.00 6,00 86,50 0.75 2.18 4,33 6,00 13.27 J ." 2.5 1.8 ""'!
2 9.00 5.00 2.50 \,00 17.50 0.60 0,83 \.25 1.00 3,68 1.4 1.9 1.4 : ..,..J[
6 21,00 10,00 7,50 12.50 51,00 0,50 0,77 1.8" Ι 2,50 15.64 5.0 2.5 5.0 ~ ; 1:
7 18.00 14,00 11.50 10,00 53,50 0.56 1.40 5,75 10.00 17,71 2.3 3.9 2.3 ',11
8 44.00 20.00 12,50 11,00 87.50 1.05 1,33 3.13 11,00 16.5 Ι 3,0 2,3 3.0 - '.

- i
9 40,00 17,00 2,00 16.50 75,50 0,74 0,89 1,00 16.50 19,14 7.3 1.6 7.3 " ~ ... i

Ι Ο 68,20 54,00 10,60 16,50 149.3 6.82 13,50 5.30 \6,50 42,12 1.6 1.3 \,6 ' ~ Ι
11 25,00 5.00 14,00 3.00 47,00 0.68 1,25 7.00 3,00 11,93 1.3 4,6 1.3 • j.~ Ι

12 27,50 10,00 5.00 3.10 45.60 3,06 2,50 2.50 3.10 11.16 1,4 1.5 1,4 ~ , j
39 10,50 12,00 9,00 2.00 33,50 0,42 1.20 4.50 2,00 8,12 1,3 3.R 1.3 · IJ i
40 53,00 37.00 14.00 7,20 111.2 .,20 3.08 4,67 7,20 16,15 1,8 2.1 1.8 -,- ""ι
41 45,00 15,00 6,50 Ι 1,00 77,50 0,80 1.36 1,63 11,00 14.79 3.9 1.7 3.9 ; 'ι
44 6,00 2,90 5.00 .,00 14,90 0,33 0,48 2,50 [,00 4,32 υ 4,1 1,3 ) "ί_.-, Ι

45 32.00 J5.00 8,00 8,00 63,00 0,56 1,25 1.60 8.00 Ι 1,41 3,3 1,9 3,3 2'" ί
2155, 1207. 454,7 292,9 72,0548,0 56, 3603, 0,75 1,33 2,05 0,10 6,55 16,0 85,63 8,02 1,99 1,0 2,59 2,50 1.911 .'.!lol

The 2nd law of' HORTON (1945) has been applied tΌr the nJean length οΥ strearns ( Ι), ~ll1ιJ tl)('
divergences ot' the theoretically expected values have been calculated. Positive divergencc ",lILJ('s
indicate a length smaHer than tl1e ideal one, whereas negative divergence va!ues shovν' a biggeI' 11,;1\1

the expected length. FOl' the calcuIation of the Iηean strealn Iengtl1, the cumulative lnean S!t'CίlIl1 ICI1t!II)
has been considered .As Γοτ the lnean stl'eaIη length, the tΌ110wίng are obsel'ved. Ιη tlle 7 ιΙι ol'dcγ Ll,lsil1,
the divel'gences οί' the mean !ength ot' streaJns of all t!le orders are posjtive and range [1Ό111 33%-ΧΙ)'>"

over the tlleoretical1y expected. 'The sanJe is observed as welI ίη the basins of 6 ιΙι and 5th οτdCΓ, Ι,ΙΙ( \\, Ι Ι Ι)
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f~wer variations. The greater positive divergences, that reach up Ιο 54%, .is observed in the_basin (" ίΗ

L5. Negative divergences are observed as an exception in the following cases: basin ΠΙ, Ι2 HllLi !.-!

with values -110 and -156 cοπeSΡοπdiη~Υ,and b3sin Β', L2 with value -18. Also lhe 45% ΜιΙιΙ.' 4 11
!

order basins show mean stream length, Ι2 and Ι3 loπger than the expected, and ίη the basin 45. Ι]

reaches up to 133% longer.
Streams that show negative divergence at smaller orde1's and positive at bigger ones, aΓC ίη slcJtlc Ι)Ι'

transition Ιο a hίgher order. This resu1ts 10 the smoothing of the network with feweI' diVCI'!;CllL'L':-O
These branches are in a more advanced stage than these which have positive values ίπ evcγy onicl.
Negative divergences are due Ιο Iithology, because the branches are developed οπ iιηΡClΊl1CίιtJ!c

fOΓmations. Positive divergences are due Ιο the high inclination of' the relief tl1at are caused by ]'(C-CCIlI
uplitΊ:ing movements.

0-2 m
2,1-4 D
4 • 1- 6 Ι::;::::/:'::;:;]

6,1-8 rrrτml!..L.WJj

>8 a
ο 4 Km

'-------'

Fig.2.Sketch showing the distribution of the 4 th OΓder basins, as well as their classifιcatioIl (\cΙ:OI'd ί 11t!
to tl1e drainage density (Ω),ίη km 2

Smaller number of streams shows that the drainage network has ποΙ been compIeted yet and j( is ίΙΙ ίΙ

stage of' evolution caused by recent uplitΊ:ing movements (KRAFT, 1972). Tl1e 1lίghel' deviation ίll ιΙΚ

number of' streams is observed ίη tl1e 4 lh order basins Nr 9 and 11, while deviations of the Iengtl1 ο Γ ιΙκ

streams are observed ίη many basins.

Basin a1'ea
The smaI]est area of' 5 th order basins is 75.25 km2 (basin C) and the ]aΓgest one is 460, J5 kI11

2
(lX\sj η

Α). As [or the 4 lh order basins tl1e smallest is 3 km2 (basin 17) and the largest is 66,63 k!11 2 (busin 25).
12 basins (26.5%) have an aΓea sma[Jer tl1an ]0 km 2

, 14 basins (31%) Jlave an area 10-20 kiη
2

, ί1ηιΙ
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οηlΥ 7 basins (15,5%) are bigger than 40 km 2 The slnaller basins are located ίη the ηοι111επι ~1I1l!

eastell1 part of the basin of Eurotas river.
The basin Nr 19 covers more than the doub1e area than the adjoining basins. These, as well as tl1C \ cI';
big number of streams (330), the ilow direction of the streams from East to WcsΙ <.Illd ίlΚ

morphologica1 obserνations, lead to the thought that ίι is about streams piracy of an otheI' rivcI' ~It'ιCI'

the headward extension of the above branches due Ιο the uplifting movements that actcd (jLIIΊIlt'­

Pleistocene.

0-2

2,1-4

4,1-6

D
11

•
6,1-8.

)8 t 3

Fig. 3. Sketch showing the 4 Lh order basins classified according ιο theil' channel frequcncy σ'). 111

Nu/km2
.

Drainage density and channeJs frequency
The drainage density (D) of the 7 tf

) order basin of Eurotas is 2.00 kmlkm2
. Thc valucs of D ίll tl1C 6111

order basins varies from 2,94 ktn/km 2
to 3,24 kmJkm2

, wl1ile ίη the lower order basins varies FI'OIll 1.05
ktn/km2 (basin 41) ιο 8,72 kln/km 2 (basin 10). The fig. 2 ~;hows the 4111 o1'der basills CI()SSIIiCxj

according ιο their drainage density.
Ιη general the drainage density is depen(led directly οη thE: lithology of the undcrlΥίlψ ΙΊκks.

However, ίι can be clearly recognizcd οηlΥ whcre the other factors and parιiculal'Iy clilllatc, <JltilL1c!c.
tectonic structure, area and inclination of thc slopes, are uniform. The higher values are 01)scι-νCΙ1 111

the basins ofthe smaller area. The other factors differ so much ίη the drainage system of EιιΓol<.ι~. ι11;]1

ηο obvious relation exists between drainage density and lithology.

2/2
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The values of c]lannel frequency (F) show a simi]ar image to the drainage density. lts values V,1l"Y ι()1

the 6th order basins from 3,33 N/km 2 to 4.28 N/km 2 ,for the 5 Ih order from 1,42 Ν/kιη= to 6.~

N/km2.The channel frequency values of the 4 th order basins vary from 0,99 N/km 2 (basin Ι ο) lO ι:u

Ν/kιη2 (basin [6) (Fig. 3). The high corre]ation between D and F is expected because they arc dctIl1cd
by the area, the total number ofthe streams and the tota] lengt!l ofthe them, while they aι-e also !lί~111~'

correlated. Thus, the factors which contro! the va!ues of the c~Iannel frequency are Iηore οι' Icss t11L'
same as those of drainage density. The va!ues of the channe! frequency are a]most eveIY Ιιιηι:: l1igl1C1"
than those of the drainage density. Αη exception is observed ίη 13 basins, which have valucs οΙ

channel frequency 12% to 89% lower thal1 the correspondent values of drainage densiry.
Higher values of drainage density al1d channel frequency are observed ίη the 4 ιΙ, order basίπs \vhich ,11\:'

inc!uded ίη baslns ΙΙ and ]Il, that are ίη the northem part. Ya!ues DI and FI are compared to v,lJucs Ι)

to defϊne, if these 11igh values are due ιο an il1crease of number ΟΓ of Iengtl1 of ] st order bral1cl1L.S. ΤΙΚ
coIηparisol1 showed that F Ι va]ues are much higher ίη genera! than the corresponding D Ι values οΙ' ΙΙΚ'

same basins. This is due ιο up1ifting movements, that occurred ίη the area and show that the dΙ'3ίn,ψL'

network ls at a young stage of evolution because of a continuous tectonlc activlty.
The constant of channe] maintenance has ίη general low values. They vary from ο,] 1 Ιο 0.77. Tl1L'
higher vaIues are observed ίη the baslns of the \vestem palt.
The corre]atlon of D, F, Dl, FI and C shows that the basin~j are ίη an advanced young Sl<.\gc οΙ

evo]ution because a continuous tectonlc activlty.
The re]jef roughl1ess (Rn) shows a variety of values. Three groups according to its value~ CiJJl [Κ'

distinguished. Ιη the first group are incIuded basins wlth Rn lo\ver tl1an 0,5 ίη the second gΙΌur tl10SC
wlth Rn between 0,5- [ and the third group those with Rn values higher than ]. ]η the 1ίl'Sl giΊ1ιφ

a]most alI the 4
ΙΙΙ order basins of the eastem part WhiCl1 are directly joined to the ιηain c]lanπcl ot"

Eurotas are inc!uded, Ιη the second group are included the 4 ιΙι and 5th order basins of the nΟΓtΙ1CΠ1 3Ι1Ι1

nOltheastell1 part. Finally high va]ues sho\v the basjns of the easiem palt. Rn is a fac10r t11at ί nfΙιιcnα:ιi

by Η of the basins as wel1 as by D. Higher va1ues of Rn are observed ίη areas where both Η από D (l�\~

high. The higher Rn va]ues show bigger lnclination and Iength of the slopes. The domaln factoI ίΙ1 ι11<':

under study baslns is the very high altitude.
The re]ief ratlo (Rh) shows the 1Ota1 degree of inc]ination of the basin and ίι ls al1 indicatOl' οΓ 111C
intention of the erosion processes t]lat occurred and are stj[] ίη progress at the s]opes of the dΓ3ίl1'ΨC

basin (STREHLER, 1964). The Rh values range from 0,03 ιο 0,42. The 6th order basins has lowcl' Rl1
than that of the lower ordeI' basins which are included ίη theΩI .High Rh va]ues show an adVil11ccι1

stage of evo]ution, whi!e Iower va!ues S]10W a younger one. Low Rh values show αη intel1sivc I'clict"
due ιο upIifting movements caused by tec10nlc activiry. According 10 SCHUMM (] 964) ιI1Ι:Ι'Ι: is (\
strong corre]ation between the Rh and the aιηοunt of the sediments yie]d at the mouth ot' the (inlin,Jgc
basin. Higher Rh vaJues show larger quantities of sediments.
So from the circularity ratio (Cu), as from the elongation ratio (Er), is obvious that t]le sllapc ot' ιΙ1Ι:

basins is very e1ongated, because they are αι a young stage of evolution, 01' they are rejuvcnateάdue to
uplifting ιηοvements that acted ίη the area.
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ΤABLE 111. Divergences of the number of the streams and of tlle mean length of the strealn~ ο(

Eurotas river
Bssi IBa~1 B~s Dasi Devia Devia Devia Devi Devi Devi Οενί Devia Οενίβ! Οενίβ! Οενίβ Deviat D kmJ F Ν u/ D, ΙΙ/ ~Ί \11,

n 10 ίπ n Ιίοη% Iίon% tion ation atio atio βΙίοη ιίοll ίοll% ίοο% IίOIl% 100% km' km' k π,' k lη'

7L11 611. 5th 4th ΝΙ Ν2 %Ν3 Ν4 οΝ5 ηΝ6 °t.L2 %L3- L4- LS- L6- L7-

Ι 9 -10 7 40 74 4 87 2,55 3.49 Ι.Ι\) :: 51"

3 ΙΟ -38 -Ι3 42 75 51 2,02 2.67 U.9h Ι.ΧΧ

4 5 -25 -5 56 78 61 2,37 3.66 1.12 ::::'.+
5 5 -17 -27 45 80 61 2,76 4.23 Ι .25 ~ !"";'

11 32 23 21 4 Ι 6 -Ι 3.36 υπ 1.64 ~_~ 11
14 13 26 39 -8 53 28 2,46 3,43 UΙ :.'; ι

15 5 14 26 8 77 57 3,11 3.64 1.7' ~.>\~

16 Ι 9 9 59 -12 4Ι 6.26 13,30 4.26 Ι.) ς-:,

17 Ι2 36 35 4 30 -156 17 4,00 1Ι,υ 2.17 ~>ιl

111 3 Ο Ο -110 84 54 6.3 \ 6.50 2.76 '.119
Ι8 10 31 32 77 43 3 5.96 5.23 1.96 ~. '"Ι (,

19 35 -19 -78 -57 Ο 65 5,69 6.73 3.02 5.1 ι,

20 8 29 27 40 85 76 5,76 9,41 4.24 ~.~.1

21 25 27 51 72 -11 -16 44 6,77 8.39 2.14 ('.'Ι ,

lν 36 34 64 19 19 45 Ι .85 Ι .74 0.9' 1.'11
23 57 31 66 52 29 33 3.00 4,05 1.77 .~.12

24 8 25 29 20 -37 -2 156 082 0.76 05Χ

Ι3 7 22 28 -23 72 5Ι 4.44 J .84 1.11 Ι '".'
22 6 27 23 44 38 Ο 51 28 4,69 5,7 J 2.94 4.'19

ι\ 14 -8 24 26 4 Ι6 23 :1 71 ΊΊ1 1 '9 1 .Ι.

V 20 29 46 9 -44 14 !.50 Ι.42 Ο.7Χ 110
25 2 Ι -14 -Ι8 72 38 Ι,59 1,61 0.72 Ι .: ~ ι

26 8 31 25 10 52 30 26 2,10 2,19 Ι .20 1.'-\

Vf 9 18 37 -4 24 [5 3.Ι6 3.99 1.84 ;,0":;

27 Ι3 32 38 -35 -Ι5 73 2,56 4.33 Ι .., , ).~~ ,

28 19 46 40 55 80 31 2,27 4.73 1.3') ,'.64
29 2 -7 8 -Ι6 45 73 Ι8 4,74 5,75 2.41 4.3~

νιι Ι7 30 50 -58 89 4Ι 1.20 Ι.63 (Ι.51 1.20
42 ιο 36 20 -26 -80 49 1.07 1.37 Ο.Μ 0.41
43 22 18 45 -72 44 60 36 26Ι 3,01 Ι 28 2.20'

νll 12 35 40 Ι7 9 44 2.65 7.10 1.4.84 .\Χ.71

30 21 40 48 35 10 30 Ι.Ι3 1.26 0,ί2 1.1111

31 13 40 23 -59 1ϊ Ι! 0,51 1,40 0.22 o.~"'

32 19 28 46 4 12 28 2.6\ 3.33 1.52 :::.'"

Ρ" 12 24 39 26 -18 31 -63 12 24 ! QR ? '\ Ι 1117 Ι 71,

ΙΧ 20 23 47 29 54 34 3.90 5.53 2.3Ι> 4.1.\
34 Ο 5 Ο 19 86 73 5,69 8,00 3.37 (,.(1"

33 13 -11 23 75 3 -95 -2 2,97 4.25 I.Χ6 3.0 ~

Χ 16 24 Ι5 3 76 60 3.10 4.Ι 7 1.65 ") ()7

35 7 -5 -32 63 17 36 4,69 5.16 2.1'4 ~:MI
36 9 32 6 15 42 ·9 3,32 5.66 u:ι ~.Ι4-

; I11"'" ?? " 4R ~') Ί? ?~ 71 ~4 4') , ?4 4 ?~ Ι ~~

ΧΙ 17 36 48 25 -58 51 2. Ι5 2.52 1.23 ί .9'1
37 15 18 40 3 16 53 3.72 4,78 \,78 ;'-;4
38 7 29 24 36 -38 6 2,69 3,20 1.91 2..'3

Ι 8 31 25 -42 J2 54 2.22 1.87 1.12 1.4l)
2 4 4 20 10 78 65 2.69 3,69 Ι .JX 2.31
6 2 ·7 .14 63 -27 22 2,27 2,67 0.93 1871
7 Ι9 13 41 12 61 5 Ι 1,65 1,38 0.55 11.l)X
8 3 -2\ -[4 54 95 86 \,98 1,40 U)O 0.95
9 51 17 58 78 66 3] 1,51 1.52 ωω I.O~

10 2 Ι5 8 -31 -75 69 8,72 0.99 3.91' O..'~
ιι 57 79 55 24 59 64 2,94 2.75 1.% 2. ~)
12 Ο 8 4 42 65 39 1,29 0.45 0.78 0.26
39 2 ι Ο 37 -33 -52 73 1,33 j ,50 0.42 0.99
40 2 5 16 -35 80 58 6,90 3.72 3.29 :.73
43 9 29 -ι 47 -7 13 1,90 1,76 Ι.ΙΟ 1..'7
44 5 Ι6 25 35 -133 52 2,38 4.32 U.96 2.RX
45 14 27 -23 22 61 78 82 83 66 124 1,47 0.63 !.12

"". Tlltl1} 77 .. ιι ", -,.. .1') ,/; .:11 ",Q 1nn ΙΙ') Q� Ι'ι.:l ,7 , n .17 11\1
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[Ξf h d 'TABLEIV Μorpnometry ο t e raJI1age oaslns ο urotas [Jver,
Basi Bas Ba Bas Area L W Ρ kIn Η m D F ΟΙ FI C S Er Cu Basi TotaI RI\= Rn= 1'/1)
ο ίο sio ίο km' km km k\nlk NII/k L,/k Nllk ο altixn Η/Ι Η*ι)

Ι7th 6th 5tl, 4th m' m' m' m' [ποηΙ eter
11m [ο

Ι 94,25 19,50 8,00 47.60 2404 2.55 3,49 Ι, Ι9 2,53 0.39 2,44 0.50 0.5Ι 120 2284 0.12 Γι.'.J-Ι 13-
3 41,50 9,00 8,20 42,00 165 Ι 2,02 2.67 0,96 1,88 0,49 ],10 0,36 0,44 140 151 Ι 0.18 O.X~ ι .~ ~

4 20,50 9,10 3,40 3 Ι ,00 1026 2,37 3,66 1,12 2,54 0,42 2,68 0,39 0,78 160 866 0,11 ΟΑ3 ! -~~
5 31,20 19.05 4,50 35,00 2404 2,76 4,23 1,25 3,17 0,36 4,23 0,40 0,69 120 2284 0,13 Ο.Χ7 Ι.'.'

Η 75,75 9.90 17,2042,90 1526 3,36 3,87 1.64 2.83 0.30 0,58 0.07 0.40 360 1166 0,15 0,4.' ι /5
14 ]2,24 5,00 4.60 Ι4.00 960 2,46 3,43 1,31 2,53 0,4! Ι,09 0,35 0,76 420 540 0,19 0..]<) 1,40

15 22,00 6.70 5,35 20,00 99Ι 3,11 3,64 1,75 2,82 0,32 1,25 0,41 0,66 400 59! 0,15 O.lc 1,17
Ι6 3,76 14,90 2,00 Ι 0,80 991 6,26 Ι 3,30 4,26 9,57 Ο, Ι6 7,45 0.35 0,63 500 49Ι 0,07 Ο.Ι() :. Ι 2
17 3,00 2,80 1,30 7,00 722 4,00 11,33 2.Ι7 8,33 0,25 2,15 0,40 0,58 500 222 0,26 0.1 Χ : k ~

111 93.25 J3,J5 10.0042,10 1097 6.3J 6,50 2.76 5.09 0.16 Ι,32 0.29 0.56 360 737 0,08 Γι. Ι' ι.ο}

18 6,Ι2 4,00 1,90 Ι Ι,ΟΟ 991 5,% 5,23 1,96 3,76 0,17 2,Ι Ι 0,24 0,49 500 491 0,25 0.17 Ο.ΧΧ

19 49,00 10,00 6,20 32,50 1097 5,69 6,73 3.02 5,Ι6 0,18 Ι,6Ι 0,33 0,53 500 597 0,11 Ο.ΙΙ) 1.1 Χ

20 8,50 5,60 2,95 13.80 1042 5.76 9,4 Ι 4,24 7,53 0,17 1,90 0.30 0,22 500 542 0,19 0.1 χ !.()\

21 7,75 6,60 1,80 14,00 Ι082 6,77 8,39 2,19 6,45 0,Ι5 3,67 0,55 0,76 490 592 0,16 0,1(, 1.>+
lν 94.00 Ι6,50 6.7047,20 Ι082 Ι,85 Ι.74 0,95 1,30 0,54 2.46 0.25 0,49 520 562 0.07 0.5-\' Ο. ιμ

23 28,88 10,00 4.70 40,00 1082 3,00 4,05 1,77 3,12 0,33 2,13 0,50 0,56 600 482 0.'11 0..16 ].+~ ::;.
24 36,38 6,20 2,75 13,95 983 1,56 0,62 0,76 0,58 0,64 2,25 0,32 0,55 600 383 0,16 0,6,1 0.5 ~

13 15,76 6.30 2,32 2Ι,00 1526 4,44 Ι,84 Ι,ΙΙ 1,27 0,23 2,72 0.35 0,72 380 1146 0,24 O,J4 0,.11
22 12.25 7,85 4.00 Ι7,60 1082 4,69 5,71 2,94 4,49 0,2) Ι,96 0,34 0,20 360 722 0.14 0,2.' 1.~2

Α' 460 Ι 24 00 16 50 100 Ο 1526 271 333 129 244 037 1,45 044 050 190 1336 006 0.56 1,1.1

ν 158,Ι 22.20 12.15 60.00 1383 J,50 1.42 Ο. 78 1./0 0.67 1.83 0,33 0.75 321) Ι063 0,06 Ο,Υ: 0.'15
25 66.63 13,00 8.20 3,40 1364 1,59 1,61 0,72 1,23 0,63 1,59 0,39 0,16 720 644 0,10 Ο.Χ6 l,ί)l!

26 33.38 9,60 5,80 2,60 1363 2,10 2,19 1,20 1,74 0,48 Ι,66 0,37 0,74 720 663 0,14 0,6(' I.Ω4 1
νι 60.60 10,00 7.40 38,70 1708 3.16 3.99 1,84 3.05 0.32 Ι,35 0,1 5 0,26 500 1208 0.17 11.54 1._' -

27 9,00 5,10 3,00 Ι 1,50 1559 2,56 4,33 \.33 3,22 0,39 1,70 0,56 0,88 800 759 0,31 υ,(, Ι 1,:0
28 8,25 4,20 2,70 8,00 1559 2,27 4,73 Ι,39 3,64 0,44 1,56 0,56 0.63 860 699 0,37 0/,<.) 2.0')

29 18,25 6,50 4,30 Ι 7,50 1708 4,74 5,75 2,41 4,38 0,21 1,51 0,56 0,40 860 848 0,26 0,,16 Ι.: Ι

v[l 68.56 12.35 7,40 46,20 1708 Ι,20 Ι.63 0,53 Ι.20 0.83 Ι,67 0.56 0.60 500 1208 0.14 Ι,4,! Ι. Ιι,

30 Ι5,38 7,10 4,20 18,00 1364 1,07 1,37 0,66 0,91 0,93 Ι,69 0,56 0,73 640 724 0,19 1,27 1,2"
32 17,25 6,85 4,80 17,20 Ι708 2,6Ι 3,ΟΙ 1,28 2,20 0,38 1,43 0,56 0,27 900 808 0,25 0.65 Ι .. ι ,
31 3, Ι Ο 3,00 1,60 12,00 1254 2,65 7.10 1,4,8 38,7 0,38 1,88 0,56 0.53 900 354 0,42 0,47 2.ω"

νIl 45,88 25,70 6.00 47,00 853 Ι.13 1.26 0.72 Ι,ΟΟ 0.88 4,28 0,56 0.61 J60 693 0,03 0.15 Ι,Ι_'

42 15,75 4,ου 4.30 13,00 819 0,51 1,40 0,22 0,95 1,94 0,93 0,56 0.32 490 329 0,20 159 "Ί •• ..,_. -
43 16,50 5,50 6,30 18,00 853 2,61 3,33 1,52 2,55 0,38 0,87 0,56 0,60 490 363 0,16 0..13 Ι __',Ι'

Β' 3332 2250 1400 7300 1708 198 231 107 Ι 76 0.50 161 029 018 190 151!! 008 1 76 1,/6
ΙΧ 33,43 Ι2.60 4,65 26.10 1777 3,90 5,53 2.36 4.13 0.26 2,71 0,28 0./9 340 1437 0.14 () ~() (J_'

34 10.38 9,35 2,20 20,00 Ι 777 5,69 8,00 3.37 6,07 0,18 4.25 0,30 0,63 580 1197 0,19 (UI 1.-11

33 Ι7,Ι9 8,00 3,80 Ι 9,00 1777 2,9'1 4,25 Ι ,86 3,03 0.34 2,11 0,26 0,56 580 1197 0,22 0,60 1.-1'

Χ 3Ι.68 10.90 4.3046.10 1777 3,10 4,17 1.65 2,97 0.32 2.53 0.24 0,38 340 Ι437 0,16 Π.5ϊ 1.';5
35 J3,75 7,50 4,45 30,00 Ι 777 4,69 5,16 2,84 3,64 0.2 Ι 1,69 0,08 0,33 540 1237 0,24 O..I~ Ι.! Ο

36 7,25 5,!0 2,60 12,00 1777 3,32 5,66 1.8L 4,14 0,30 Ι ,96 0,24 0,34 540 1237 0,35 ().S~ ι .ΊΟ

C' 7525 1900 500 4100 1777 3.24 428 182 3,14 031 380 0,28 052 ίΟ 1707 009 O.5S 132
Χι 57,13 17.90 4,7043,20 Ι685 2.15 2,52 1.23 1.93 0,47 3,81 0,40 0.29 58 1627 0,09 0.7') /./-

37 9,00 20,20 9,80 18,50 1259 3,72 4,78 Ι,78 3,44 0,27 2,06 0.28 0,27 290 969 0,06 0.34 1.2Χ

38 22,50 Ι Ι ,20 4,60 29,00 Ι 685 2,69 3,20 1,9Ι 2,53 0.37 2,43 0,17 0,32 290 1395 0,15 0.6' 1.1')

Ι 39,00 9.20 6,05 22.00 392 2,22 1,87 I,Ι2 1,49 0,45 1.52 0,22 0,54 120 272 0,04 0,1 Χ O.~-1

2 6,50 3,40 3,10 9,20 485 2,69 3,69 1,38 2,31 0,37 1,10 0,31 0,53 90 395 0.14 0,18 [ .~7

6 22,50 14,00 3,50 26,50 2404 2,27 2,67 0.93 1,87 0,44 4,00 0,27 0,37 155 2249 0.17 1.06 1.1 Χ

7 32,50 Ι 1,90 4,50 28,80 2024 Ι,65 Ι,38 0,55 0,98 0,6 Ι 2,64 0,38 0,78 160 1864 0,17 1.2.1 ω~-1

8 44,20 13,00 6,00 34.00 2031 1,98 1,40 \,00 0,95 0,51 2,17 0,38 0,76 160 1871 0,16 ~.0,1 0,71

9 50,10 17,00 7,8045.00 J784 1,51 1,52 0,80 1,08 0,66 2,18 0,]2 0,43 170 Ι6Ι4 0,10 1.1 ~ 1,11/

10 17,13 10,70 2,80 20,00 1784 8,72 0,99 3,98 0,58 0,1 Ι 3,82 0,33 0,72 260 1524 0,17 0.20 11.1 Ι

1 ι 16,00 10,00 2,00 2 Ι ,00 2031 2,94 2,75 1,56 2,31 0,34 5,00 0,19 0,40 260 1771 0,20 Ο.6'! '),9~) !
12 35,25 10,80 8,6029,00 1612 1,29 0,45 0,78 0,26 0,77 1,26 0,27 0,49 320 1292 0.15 l.c ς (U,I

39 25,25 8,60 3,60 21,00 757 Ι ,33 1,50 0,42 0,99 0,75 2,39 0,27 0,50 100 657 0.09 0.57 1,1-'
40 16,Ι3 8,50 2,20 20,00 724 6,90 3,72 3,29 2,73 Ο, Ι5 3,86 0,42 0,76 90 634 0,09 0,10 ο,ς,ι

41 40,88 Ι 3,60 5,30 37,00 117 Ι 1,90 1,76 1,10 1,37 0,53 2,57 0,23 0,47 105 1066 0,09 0.112 11,9'1

44 6,25 3,70 1,50 10,00 338 2,38 4,32 0,96 2,88 0,42 1,48 0,23 0,31 Ι4() 198 0,09 ο.μ I,~ ι

45 51,00 33,00 6,70 38,60 1136 1,24 1,47 0,63 1,12 0,8J 4,93 0,29 0,48 47 1089 0,03 0,92 Ι,Ι<)

Eurotas 1799 72 90 36 20 226 5 2404 200 232 120 1 61 050 201 0.33 044 Ο 2404 003 1,20 ( 16
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5" ΠΑΝΕΛΛΉΝΙΟ ΙΈΩΓΡΑΦ/ΚΟ ΣΥΝΕΔPlΟ

CONCLUSIONS
!n this paper the quanti tative geomorphica! analysis of the drainage network of Eurotas R ί \/Cl· Ι~

presented. Eurotas springs from the plateau of Mantinea (Asea). Ιι flows to SE ιl1Γoυ~11 (1 \\ cll
developed valley of a NW - SE direction ίηto Lakonikos gulf. lts drainage basin is sunoundcd Ι1Υ 111~ll

mountains, Taygetos and Pamon and the tota] area covers 1799,5 km 2
. The drainage network is οΙ' ι111.:

7th order and is well developed. Its pattem is dendrit1c at the northem and nortl1eastern ρarΙ dllΙ!

rectangular οΙ' subparallel at tlIe other parts.
The number of streams of the different orders is general1y less than tl1e theoretically CXj1C<';ICt1.
showing low divergences. More streams are observed ίη the 61[' order basins Β and C.
Mean bifurcation ratio, Rb shows well developed drainage network.
The mean length of streams of all the orders is shorter than the theoretically expected ίπ 111c IllOSl

basins, sl10wing positive divergences. Longer mean stream length (negative divergence) is οb~cι\/αl.

as an exception ίη some basins, that reaches υρ 10 133% longer. Shorter streams, at smaller οrdeΓS (1nιΙ

longer at bigger ones, are ίη stage of transition to a higher order. This results Ιο the smootl1ing οΓ ιΙ1Ι.:

network with fewer divergences. These brancl1es are ίη a more advanced stage than these wl1icl1 (11'C

shorteI ίη eveιy order. Negative djvergences are due to litho!ogy, because the branches are dcvcItJ]1Ctl
οη impermeable formations. Positive divergences are due to the high jnclination of the relief. tI1,][ HJ'C
caused by recent tιplifting movements.
lπ the basin Nr 19 the big area, as well as tl1e veιy big number of streams (330), the flow dircctiol1 ot"
the streams fr01ll East to Wesl, and t!1e morphological observations, lead Ιο the thougl1t that ίι is <Jl10ul
strealns piracy of an other riveI' after the headward extension of the above branches due to tl1C tιpli ΙΊίπ~

movements that acted during Pleistocene.
The drainage density and the channel frequency show a high variation. They depend directly 011 ιlΊι:

lithology of the underlying rocks, but this can be clearly recognized only where the otl1er factols nnιΙ

particulariy climate, altitude, tectonic structure, area and inclination of the slopes, are uniforιll.

The conelation of Ο, F, 01, Fl and C shows that tl1e basiω; are ίη an advanced young stagc οΙ

evolιιtion because of a continuous tectonic activity.
The study of the different relief ratios (Rn, Rh, Cu, and ΕΙ') Sl10W the shape and the total dcψcc 01'
inclination of the basin. They are also indicators ofthe intention of the erosion processes tl1at occunCtl
and are stiI1 ίη ΡrogΓess at the slopes of the drainage bas1n.
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