o S =T

o/ Glasgow | DTHERMAL ENERGY AND WATER RESOURCES IN ETHIOPIA

N. Montcoudiol' (Nelly.Montcoudiol@glasgow.ac.uk), N. Burnside!, Habtamu Wagaw?, Elias Lewi Teklemariam?, Adrian Boyces

' B University \ - \

ENERGY CHALLENGES FACED BY ETHIOPIA RESULTS
« Hydropower highly unreliable (droughts) CHEMICAL ANALYSES &6%H & 6'30 ISOTOPES

* A grOW|ng pOpUk]hOn (246%' World BOnk 20] 7) a) Geothermal fluids from wells b) Surface geothermal manifestations 80 | a) Aluto-Langano /./L;f’ 80 | b) Tendaho-Meteka //,/f”
» Government plan fo achieve universal energy 1 R.Bulbulla&Horalizﬁ/ Clngano |
access by 2025 - - / PLziway 40
. 3 R 200 = 20 f
» Huge geothermal potential - ~ 10,000 MW e s P T ol lowcond ol
. 13°N— amy . . | B : JEN ’ N o Y TGW & HS near
= Geothermal as an alternative source of energy iogk bl G 200 North Bay L. Langano 20 |
”. S A N, YRR 20 ¥ 40
12°N : : " - 5 _. "‘ : J '= y - | : ‘. \ . : Tendaho _ : : . . ' - ‘ ' ' ' '
O BJ ECTI V ES S = o A S 4 60—10 5 0 5 10 15 60—10 5 0 5 10 15
I N -- S e N W N - Recharge by meteoric water — some Rock-water interaction — paleo-
. . . , . == L \ i L = . water-mineral exchange recharge
« Assess the variablility of geothermal fluids’ quality . T A PN 7 0 = T =
. . .rs Py o Dol : : My o 7 e : ¢) Corbetti AP aya 7
» Discuss the sustainabillity of geothermal energy Ul A, - IO\ e 7R 60 | Eﬁ“ = 01  shamo
g e ) | e : _ L. Awassa & Shalla _
b i 1 A | - « “5b : j' y - v — . b 40 40 ﬂ A baya
METH ODOLOGY }N\ e 4ol cameye & . S i LY. e & > Faﬂ?‘""ﬁﬁ"‘i" X 20 Shalla & Chitu HS 20| "
cudan //f i '.-.;-,f-'-Eritre‘a;?‘:ig'f'f'f refi“in . — -i s ¥ 4 I. ] : £ ¥ g / Ni 0t 0 Abéya #7
o . ” | | Te :afém?a Son r;:l'ig)en_/ 8°N 1{_ A y VA - . 7w~ L 20 | -20 |
- Literature review of || | LR L L
° ° l \\ v | S g Dagpb \\\-~-~J’ﬁ/\u‘/, ) _ ) -
pU blIC|y OVO”O ble dOTO (?{1’\ : ¢ ADDIS ABABA ._‘etek_a'_; ﬁ\/ Somalia Banf ' v' -60 ' ' ' ' ' -60 ' ' ' ' '
. . | e Hme | N 7N -10 5 0 5 10 15 -10 5 0 5 10 15
g, Ethigpia “o e shdere — —= v
° SeleChOn Of Chem|CO| &F- 5 ‘g't“pvg Status - geothermal e X7 B L ” - 4 Interaction between Lake Shalla and Abaya #7: variation over time, paleo-
. . N L [ Wlorbetti Y  Reconnaisance stud B ¥ . A ' bv hot i T bined t tion?
Oﬂd ISO.l.Oplc CmCﬂyseS N a | Explorationdrillingy . ‘a’ - i S . -nec:r y hot springs . .WCI er combined to evaporation f
o \:_5_?";' i — Y&  Confirmation drilling 3 5 ] e) Dofan-Fantale P 4 f) Afar Depression P ~Z
o ,{/l:lan-;‘ﬁ_“&‘ o - G l Y&  Production drillin | 60 7 ©0 | 7
'Ggéﬁrd‘?q Kega — | Operation g c) Groundwater d) Surface water 40 | 69/ 40 | wash
38°E 39°E 40°E 41°E 42°E 38°E 39%E 40°E 41°E 42°E -~ 4 L. Metahara
CONCLUSION ="
I ol 0|
. - -20 -20 |
 Dominant water types: 20 w0 P
v Na-alkalinity in the Main Ethiopian Rift 0 - - | | - 60 - - - - -
) . . -10 5 0 5 10 15 -10 -5 0 5 10 15
‘/ NO‘C' b”ﬂ@ Type IN The AfC]I’ DGDI’GSSIOH Abhe hot springs showing significant
rock-water interaction
v Ca-HCO,; mostly for surface and groundwater .

>
=

#
iﬁes NW
Highlands

h) Highlands

60 |

INn the Highlands

4 o 1Y | | , NS g ! . 40| /I%Iﬁ:e Nile
- Spatial variabllity between the geothermal fields o TLENPEE T ) ) Water type = |
and within the geothermal fields Ditmpatee S 2" el AN R A EJLC;‘; ) 20|,
. - 2 ¥or . pill | e O Ca-Mg- ¥
» Temporal variability: measurements span a few N & N & B a0 b

months o several decades v 00D PR s\ e B © Mg dominant 10 s 0 : 10 15 0 -5 0 5 10 15
o S ) Eresh (<1,000) W/ T ). . iy 5'°0 (%o) 5'°0 (%o)

Brackish (1,000-10,000) i Ldit . Na-alkalinity

¥ 3 GMWL
Saline (10,000-100,000) A Na-Cl ° A

 Most lakes affected by evaporation. Some rivers . Lo
Wl B - . ol . Geothermal well Fumarole condensate Borehole Lake
and groundwater samples as well. "SR Brine (>100,000) T4 IS Na-dominant ® Temperaturegradientwell B Hot spring © Dugwell B River

O  Coldspring

LMWL — — —LEL — — — SWEL

DEM from hittp://srtim.csi.cgiar.org and other background layers from hitp://download.geofabrik.de

« Geothermal fluids of (paleo-)meteoric origin

Seme water-rock interaction (e.g. Tendaho) REFERENCES ACKNOWLEDGEMENTS

IAEA/WMO. (2019). Global Network of Isotopes in Precipitation. This work is part of the Combi-Gen project E P S R C ™Y1

ited recharge andlong residence time may GNIP Database. hitps://nucleus.iaea.org/wiser 55_?-E‘é?gffeﬁééggig%'rgfsg‘gl‘?Q%E’Qﬂﬁ%ugh

3 H H ~ - - WOI’|d Ban (20] 7) |ﬂdICCITOr == _‘ DUIC . I’OWTh. the Global Challenges Research Fund Er;g:arjiringnﬁggiphysicalSciences
qffec:t the sustainability of geotf al exploitation s/ duta wordocamueu o T e s et I

——

g—


https://nucleus.iaea.org/wiser
https://data.worldbank.org/indicator/SP.POP.GROW
http://srtm.csi.cgiar.org/
http://download.geofabrik.de/

	ENERGYCHALLENGESFACEDBYETHIOPIA
	OBJECTIVES
	METHODOLOGY
	CONCLUSION
	REFERENCES
	ACKNOWLEDGEMENTS

