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Tab.l: Pr TmNRrn§ maxi m§l n2 tepl ot ac kizadhi cshtua miac «dc
Rok Arba Minch Mirab Abaya
1987 30,9 31,4
1988 29,8 30,7
1989 29,5 31,1
1990 30,2 29,9
1991 30,5 31,1
'Dorze je kmenov§ vbels?2nzikcoes tnia cniXBszt edrbaibhtemsceh av s mNr em k
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1992 30,4 315
1993 29,8 315
1994 30,7 31,1
1995 30,4 30,6
1996 30,1 30,3
1997 30,6 30,0
1998 30,4 29,5
1999 30,9 30,5
2000 30,6 30,5
2001 30,0 30,3
2002 31,1 31,0
2003 30,5 30,9
2004 30,7 30,5
2005 30,3 30,6
2006 30,2 30,6
2007 30,0 30,3
2008 31,0 31,0
2009 31,7 31,6
2010 30,0 30,0
2011 30,8 30,9

Zdroj: Debebe, 2013

Tab.22Pr T mNDr n StephotAl& Ty

nB1 2 z kT c Hdro|: dirkadedatatorg c h .

Station Ll e fav v v v v [ ixo|ox o[ X[ x
Arba Minch 22,3| 22,7\ 23,2| 22,5 21,4| 21,3| 20,8| 21,1 21,9| 21,6| 21,5| 21,6
Chencha 14,8| 15,3| 15,3| 14,1| 14,0| 13,1| 12,4| 12,2| 13,4| 14,0| 14,5| 14,7
Dorze 16,7\ 17,3| 17,2| 16,1| 15,9| 14,9| 14,2| 14,2| 15,3| 15,8| 16,3| 16,6
Gesuba 22,6| 23,1 23,0] 22,2| 21,5| 20,9 19,9| 19,8 20,9| 21,3| 22,0| 21,7
24
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Obr.6: PrTmRrng§ mNs2| n2 teplota ve -datgrgec h
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4.Sr 8§8gky

Stud an§ oblast je situovg&na v kIlkS§&nanaddrk®Sskinn
vigkami =820 mn5m,0 pr TmNDrnTmi rol nAm30ACtaepl ot a
sr8gkanmi4d0®900nm. Nej bdtanice séu Atbd Minoha(b kmcm@ro Kee

(50 km J\j a Mirab Abaya (40 km SV)

Tab.3: Rol n2 immnna svrySbgreakn T ch kl i mati cklch stani
Stanice: s r § grimyrok 2010 |[s r § §rikmyrok 2015
Arba Minch 1068,7 1121,3
Amaro Kele 1115,5 646,1
Mirab Abaya 1105,5 845

Tab.4 Pr ITmRDrnl mDsmnnm2 kkhrmatstckdek stanic2ch,
Stanice/ mni | i u IV vV | VI | VIl [V | IX X | Xl | Xl
Arba Minch 0,0 2,7| 57,1/122,4/177,5/131,7| 19,4/ 18,8| 64,6|202,4]209,4/115,3
Amaro Kele 0,0/ 00| 965 75,8| 83,0 76,9 19,2 9,7| 56,3 74,5/154,2 0,0
Mirab Abaya 0,0/ 0,0] 41,7 62,5|140,1|140,8) 27,2 13,9| 49,2/ 154,0/166,1 49,5
Gesuba 0,0/ 0,0| 16,4 70,5 61,8/ 69,8|125,4/100,0, 50,4|134,2| 141,6/ 19,8

% Arbaminch é Amaro Kele
& 300 & 200
2 200 ™~
z
I jﬂ]ﬁﬂi -

0 - 0 -

Mirab Abaya Gesuba

‘g 200 g 150
) ~ 100
< 100 Z
= -~ 50 -

0 - 0 -

Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov

Obr.72 Grafy sr &gkl ngg? et Secanic2ch

Tab.5: Pr ITmRrnl polet sr8gkovli dn2 v Arba Mincl
I I 1 v V [ VI [Vl [VIII |IX X | XI | Xl

MRs 2 ¢
Such® dny 27,3] 25,5 23,6] 14,2 9,8/ 10,9| 13,8 16,3 9,8| 12,1 20,4| 25,8
Sr8gkov® 3,7 2,75 7,4| 15,8/ 21,2| 19,1| 17,2| 14,7| 20,2| 18,9 9,6/ 5,2
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50 dage e 1. f § I F 8§
-.--
25 days
20 days
15 days
10 days
5 days
0 days
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
M 50-100mm M 20-50mm [l 10-20mm [l 5-10mm 2-5mm
< 2mm Dry days
meteoblue
Obr.8& Such® a degtiv® dny v Arba Minch. Zdr o]
51
49
<y 47
= 45
£ 43
s 41
2 39
37
35
Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec
Obr. 9: PrTmDrn8 denn?2 rel at i vadi): MyWdatkevs2scom vz duc h
Ztabulek Tab.3, 4,59 je viditeln®, ¢§ge sr&§gkovhD nejvir
Sj i st mi sr8gkami L bNDhem | etn2ch mDsoéecT. N e
2015 dokonce t®mMN%ndwyd ed@an2®me r(elge denru nebyl
milimet r sr 8§gek.
Zvige uvedenich dTvodT je podst at nmsz2acixsh t
duben a kvDten, pS2padhkiRajegbNDvad&@y? naj \&2g e.
spr8vniD vyug2t pro efektikmzajae®@OdQPcshvioba
Zhl edi ska vysoklch tepl ot a sucthhamt e mNDE & c n ¢
viokalithD tak® jasnhD nejnigg? relativn2z vl hk
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5. Geomorfologick® podm2nky z§]|
Z8) mov® Yizem?ti BeownGu eHd®® ljae, soul §st2 vichodn
nghorn2 ploginy, jedg je rozllenhDna S2|n2mi ¥

Geomorfologick® podm2nky jsou ve studovan®
dTsl edkem opakovanlch vul kani ckl chhsenoztzekt ¢

vul kanicklTch hornin a n8§sledn® redepozice H
horninov® blomky lelbyogick® struktury vertik
PSilemg tektonick8 aktivitazamPi majdgpck ®s8dn
odvodRovg&n2 Yzem2. VNDtgina koryt vodn2ch to

z8) movou oblast ke spodn2 | 8sti riftu.

Z&8 mov® Yizemftpa®Hhuc 2idb | 2865h&% el doi cnheun tkSorlne2m f70

je soupbB8@®UN®ak (vliivem vodn? eroze) a domi
vbl 2zkosti jezera ABdgh? jee t ®mIB8zp?l oe BB O ivk
avul kani ckl ch t Dl es. Kopce j sou zpravidl a

semi k- rhiSeklemhi[, jeg jsou dTk azAgezewd.8Regdssay ul k a
T.2014)

6.Geol ogi ck8 charakteristik V4

a
Z8) mov® Ybrel®?2 I(evgitgn¥® | 8sti Hlavn2ho Etiopsk
riftov® pabkol|lt?tzApm@aaav Chamo, Jedi menpdkn
materi 8ly pleistoc®nu ag hol oc®nu.

®
3 |

PSevaguj2c2mi horninamtdi memtu§rmdrhmi nkyo mpu lekcar
pol ygenetickI mi vipl nDmi, sedi menty {jezer
sedi ment 8r newvge hhoalndcneanm2 ho a pl ei stocenn?ho

a pleistocenn? horniny jsou rep

TSetihorn2z J
l'ickl mu ryolitickIl mi zi§gpmidmr® t|ly§8 s(t TV 4z)§,

peral ka
Yaz e m? .

Vessrchn2ch | 8stech hor na z8padhD Yzem2 smDre
pSechodniD sl abhN alkalickl ag sulmalsk@lcihc kll olm
aporuch zpravidp&82patdhhRodkNyral Majvg Seyt distles g
pS2padnhD jsou pSekryty ryolity.

Kvart ®r n? ulogeniny jsou tvoSeny aluvi§ln2m
(Q1). Aluvi 8l n2 naplaveniny jsou t vmeSsetneyc hgt I
st 2 Sek do jSeZagrod nARbaya.a el mach8§8z2 na sev
viplnhD jsou tvoSeny resedimenty (pemzy a t
di atomity a rj8mcu rcoez (®hSeAuygretwl.& Reyhssa Tp2ald)r a . (
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1 : 140 000

| ——
0 1 2 3km
Adindan UTM Zone 37N

LAKE ABAYA

m area of interest
GEO/fest

Source: Geoscience Maps of Ethiopia at Scale 1 : 50,000

= ARBA MINCH\TOWN Geological map of subsheet 0637-D3 Arba Minch

HOLOCENE
NON-VOLCANIC DEPOSITS
1 El Aluvial sedim ents 14 Normal fault obzerved
5t Nermal fault observed with dip
2 E Lacustrine sediments T and slkkensides
T Y o .
3 i%“ w Colluvial sediments 18 Normal fault inferred

17 -—-—-—  Nomalfaulf obscured

MIDDLE PLEISTOCENE-HOLOCENE

NON-VOLCANIC DEPOSITS HE Landside

Aluvial sediments

g

19 CCCCCCCC Main landshide scarp

VOLCANIC DEPOSITS
20—L—L1—  Crater

5 - Bagak and basaltic scoria Significant unconformity
2 e i saranhi
(onlyin lithostratigraphic scheme)

& E Residual soils - |aterites » 2.0 Wendo Koshe pumice fal

isogrades of thickness in meters

7 - Upper basali: massive basalt lava &
23 . Geological locality
8 - Rhyoite lava and rhyolite breccia o 412 Betding
9 Weldet 1o Unweised myoitic gibrte ocaly flland fow pyrociaste deposts /15 Fow fostion
o Trachyte 25 g Fumarle

" - Lower basak: amygdaloidal basak lava, pyreclastic deposits

27 <& Quarry

Lithological boundary observed 28 @ Sand pit (abandoned)

V- === - Lithological boundary inferred

291 2 Crossseclion line

Obr.10:VI Sez geol ogick® mapy s | egendou, | erven
Yaz e m?
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7.Hydrogeol ogi ck8 charakteri st
Hydrogeol ogickl ptobil)j ez8hmoa®her szemmEn dvDn

Ve svrchn2ch | 8§stech se nach8z2 prTlinovl k.
aS2 | n? sedi menty. Podzempmd ®xmadah,j en ekkonmuwll d
| 8stelnhN konsolidovanlch struktur &clh.ezRmrPl2im
sedi menty, | §8stel ni aluvi 8l n2mi, kol uvi 8l n

viezern2ch depres2ch a/nebo pod®l %%dol?2 blva

Ve spodn2ch | &§stech séteanth8§i% pSRdaomem§|zrep
I8sti smDrem na severoz8pad a zahrnuje vgech
Yuzem2. Podzemn2 vpudlkl jer8akumubDiovg&inlacliv sopel n
mTge blt vysokg§g, ale vDtginou je Izﬁrukiursl§ na
Pyroklastick® horniny me z i | 8v mi proudy
akvart ®r n?2 sopel n® %tvary (1l ed !, dobyoo | i t

puklinovou propustnost?2, avgak maddlkchhmhmpotne md
je zpravidla 50 ag 70 m, hloubDji jsou trhli
2014) m8& puklinovl kolektor vydatnost cca 0,

Ve vygg2ch pol oh &cehv e(rm&h oar nz28§ poabdin2s t|i§s tvi z §j
smNDs pr Tlinovlich a puklinovlich kol ektorT.
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1: 140 000
0 1 2 3km

Adindan UTM Zone 37N

LAKE ABAYA

Str
iR

m area of interest
GEOZest

.
o
o

§

urce: Geoscience Maps of Ethiopia at Scale 1 : 50,000
ydrogeological map of subsheet 0637-D3 Arba Minch

GROUNDWATER AND ROCKS

Extensive and moderately productive or locally developed and highly
1 productive porous aquifers (T=1.1-10 m3d, q = 0.011-0.1 ¥s.m,
with spring and well yield Q= 0.91-5 l/s). The aquifers consist

of Quatemnary lacustrine and fluvial sediments.

Extensve and moderately productive fissured aquifer

b (T=1.1-10 m¥d, q = 0.011-0.1 I's.m, with spring and well

yield @ = 0.51-5 ¥s). The aquifers consist of ignimbrite - Hawasa
rhyelite ignimbrite and Hawasa basalt, tuff and scoria cones.

Extensve and moderately or locally developed and highly
praductive mixed porous and fissured aquifers (T = 1.1-10 m¥d,

3 q=0.011-0.1 lls.m, with spring and well yield Q=0.51-5 I/s).

The aquifers consist of sequences of sedimentary, coherent volcanic
racks, pyrociastic rocks of post-caldera Central volcanic complexes,
and pumiceous pyroclastics related to Corbetti ignimbrites.

4 / Shallow groundwater flow direction
5 / Deep groundwater flow direction

SURFACE WATER AND HYDROGRAPHY

6 V Climatic station
i A Lake staff gauge

8 ssees  Sub-basin surface water divide 2 order

Watercourse

10 mesemnn |ndefinite stream

| 50 | ) mean runoff in m¥s
1" Flow gauging station b e BlE

MANMADE HYDROGEOLOGICAL FEATURES

12 -.- Borehole with yield greater than 5 s
13 4 Barehole not tested / yield not known

1u Dug well

LITHOLOGY
e |

ESCH] Colluvial sediment
_‘35’_?5 Aluvial sediment
_____ Lacustrine sediment
¥ ¥
T :t w Basalfic volcanic rock
,'VVVV\V Ignimbrite
Z - E Rhyolte
Ea g
PN Trachyte, trachy-basak

GEOLOGICAL INFORMATION

2 Normal fault evident

28 -—-—--  Normal fault obscured

29— — Normal fault supposed

30— — — —  Supposed boundary

31 Verified boundary
SPRINGS

15 L ] Spring with yield 0.005 - 0.05 lis

16 [ ] Spring with yield 0.05-0.5 Iis

17 @  Spingwithyield0.5-5lis

18 . Spring with yield >5 /s

18 3 Yield not known

Obr.11: VT Sez hydrogeol ogick® mapy s |l egendou,

Yaz e m?
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71Morfohydrogeometrick8 anallza

Mor fohydr ogeon®trrldicdk&n tainfail K wjae nehomogenity
spSednostn2m pohybgmr pomdzekot2 vbEymaov®ho Yize
kzjigthDn2 privilegovanlch cest nepjrvoyugd®n?2 r ypcohd
proudiNn2 podzemnzZmvoedyv Rt g28mowpeRsgwyjani m obj
podzemn2m2vsotdeyc hv privilegovanl ghowebt adkiomesp
vody Ve sv@®@Mchtko!l 2m2 s tVe c h m8 voda pouze [

podm2nhDnou mognost p alyy bvoev av¥ Ntsge? nmr yocbhjl eempu . aT
nejviznamnhj g2 slogku podeeimn?2 Neac bh8zeku vo
provs8§zanlich depres2ch, ze kterTch pSednost
pSedevg2m o m2sta pokl esdlo,IP¥zvenSRenz Tv, i dviptaed Tn, T np
geofiltraln2ch proudT na povrchu | gefich pr am
pSirozen® poloze |i jejich reliktn?2 pSekryt®
Tato metoda wumogn?2 wurlit vel mi pSesnix smDry
pSedpokl §dan® privilegovan® Memlbrdya mrosu dling?i
stanoven?2 |ini2 s pSednostn2m pohybem podze!
objemem a nejvygg? rychlost2 pohybu podzemn?
odpov2d8 smRru jihovichodn2mu. Tektonick® p:«
smRru vichodn?2m. Podzemn?2 voda je vgdy dr ®r
SeligthND podzemn2 vody a pSedevg2?m m2sta na G
k situovg8§n2 zasakovac2ch objektT. Vrstva d§gl
aktivitul.3.apr o situov&§n2 n8§vrhTkopjait$SBn?Y m@meciadaly

AL

N |

3

S

1:140000 ||

:Adjndarll UTM Z:’O"i 37]3 o

-‘x,

i o
o)
7 (NG

s
=R | EER
> I\ !!%m%%
’c’ ‘\‘\ it Ny %
S 2D \\\ :isa E@a' .. Wwatercourse
S x’)‘\ p ‘ . ‘=" 5 m === prefered flow direction
A ‘én}f

=" of the underground water

m area of interest

S=

2 G o
)

72 2

(SR SN
K: O s )= GEOfest
W SIS S = ) =3
e ) \"—,.‘\\.5 ﬁ) &) oo ,;‘;’,\ C Source: SRTM DEM (NASA/JPL-Caltech/
[_::\ﬁdo .T‘\g\“t_ > 0 ARBA‘M|NCH.\ ﬁ((_?-~ -__.3._-:._ National Geospatial Intelligence Agency) )
Obr. 122 Morfohydrogeometd k 8§ a il g&lalnzoaven? pri vil egovanlch

podzemn?2 vody

Objednatel: Lesk8 rozvojov§ ¥gentur a Zpracovatel: GEOtest, a.s



Pilotn?2 projekt hol i st ENNRRABtiopie”az e mn2 ho manage men Aktivita 1.2, leden 2017

72Charakteristika povod2 Sek Kurp
Z§8) mov® Yzem? se nach8z2 v jihoz8padn? | §st
Seky. Plocha potwand?2 SSeekkyy KHlamma $oek46 B&@aso 215,
S2S tNDchto tikbec&clbekhapseved’rox8paddD Yazem?2 ., (

smRDrem pSes ni gg2 kopce ag do jezera Abaya,
rezervo8§rem vody po c8éhs&ciek.z&8Mne§®t m2a wod
VpS2padhN Sek Hare a Baso se jedn§8 o celorol
rol n2z pr P/itsok( nla, 8ZA4KMSadP . ddNaniSee)e Basoc?2se ne
stani ce, avgak olek8vswe. obbdlBbS@kyr MagPn@b
amor fologick® podm2nky.

Naprot. t omu, Seka Kurpagedengnuzet IDhmmt obaean
del g2ch, vyd&tiphaoah 2d0d@$t (ob.doV?2 degST) zde n.
rozl ®valoagtddd ®z kul t ur n?2 krajinSeky Kproglayo |t
suchs@®dy ment ech nadT¥%mpaltu2 cphe doov atgi ckT ch a geo
Obr. 13 . Koryto pokraluje pSes rozs&hl ® plochy
dos8pmestoru plant §g§2.

AT T W

1 Y E - - -~ BirGi Marivdm ) ‘
iy - A ™~ Birbir Mariygm \ i
dagd ™ 6° 0 F bar ) ~ '
i o X , e N
r .S VLELIVEL N
| 273 » ‘ !
“1 fﬁ’( J .r-""ﬂ\
i A+ ‘ » f
LA
g , : A= 1 - 250 000
(‘ jr.:\ 1 VLIV E | Vieho { ""x 0 25 Skm
e e e P PR d-—-i.- f—.é“----—-—f B e P LSO ”)QAL —l Adindan UTM Zone 37N f
sk ! ' . W0 b !
b d N
el i “3240 N\
9 :i!' Hare basin area = 194,7 km? _ [ b S
4 ¥ J - = 2 x ( {YO
~ 'VT'-L" t Baso basin area = 215,6 km /1 {
48y N \
Xt FURA 153
S0 NEN o
5 I |
4 3 & N
L"t‘.‘&\\’“i.‘f-w .fl. f ]
: 1 % iy, LA 1
v g g ! ' L } ~ v
R /J\} f GETEA
¥ i ISEANI
. Kurpayo
\\basin area = area of interest
ol 46,8 km? (:?
LI x ] - - tg Kurpayo basin
DE { 33 Hare basin
a’s Baso basin
- . GEOZest
y ¥ ‘ -
t.Qi ¥ i::‘.’."xh /' Source: Topographic map of Ethiopia 1 : 250 000 (NB37-5 DjME; NB37-6 DILA)

Obr.13Povod2 Sek Har e, Baso a Kurpayo

Pl ant8ge jsou protk8ny s2t?2 kan8l T a jsou I
kzavl agovgnz2, NMedes tKautrepka ywo doyo w Dt gi nu r oku
umRDlI Tm kan§l em, Kekyl (Blgeld.naPpsgdjenvada je v
kzg&vlahovim % el Tm a je soul 8st2 girok® s2t
Odhadnut® mnogmBt®mm kaed§l v zobrazen® | erveno
(Obr.13 b y | na prJsel2?ku kadBPl 6 ac8eB9 KLuspayo v
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Studiumj e zamhNSeno pSedevohr2ld naa |jSeejk?u pKouvropda?y,o j(e
vhnnRDd®m palvegemwmv obr 8z ku . Cel’kov V@8 r 4z | o
Mnogstv?2 vaodly m2astvegdbdh | Gbr.a@®23)l eduj 2 c2 (vi z

Obr.14f ek a Kuwywzaryaol esn2 m bodT, kde byl mNDSen pr

k—f_ L e R AW R - : Moo o
Obr.15UmNI T kan§lSekpp®pgerbkem méat BO kadBfehe n2 s
S e k ypayl (bodo6)
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