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1.
Data 1.1.1 Hydrometric Station Installed in the Wabi Shebele River Basin



( )

D
1.1-2

* provided by MoWE
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D1.1-3 

Data 1.1.2 Gode (1/6)

1. Wind-rose diagram of Gode for the month of January 

Based on 1966-2002 data at 1200 GMT 

2. Wind-rose diagram of Gode for the month of February  

Based on 1966-2002 data at 1200 GMT 



( )

D1.1-4 

Data 1.1.2 Gode  (2/6) 

3. Wind-rose diagram of Gode for the month of March 

Based on 1966-2002 data at 1500 GMT 

4. Wind-rose diagram of Gode for the month of April 

Based on 1966-2002 data at 1200 GMT 
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D1.1-5 

Data 1.1.2 Gode  (3/6) 

5. Wind-rose diagram of Gode for the month of May 

Based on 1966-2002 data at 1500 GMT 

6. Wind-rose diagram of Gode for the month of June 

Based on 1966-2002 data at 1500 GMT 
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D1.1-6 

Data 1.1.2 Gode  (4/6) 

7. Wind-rose diagram of Gode for the month of July 

Based on 1966-2002 data at 1500 GMT 

8. Wind-rose diagram of Gode for the month of August 

Based on 1966-2002 data at 1500 GMT 
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D1.1-7 

Data 1.1.2 Gode  (5/6) 

9. Wind-rose diagram of Gode for the month of September 

Based on 1966-2002 data at 1200 GMT 

10. Wind-rose diagram of Gode for the month of October 

Based on 1966-2002 data at 1200 GMT 
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D1.1-8 

Data 1.1.2 Gode (6/6)

11. Wind-rose diagram of Gode for the month of November 

Based on 1966-2002 data at 1200 GMT 

12. Wind-rose diagram of Gode for the month of December 

]Based on 1966-2002 data at 1500 GMT 
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D1.1-9 

Data 1.1.3 Jijiga  (1/6) 

1. Wind-rose diagram of Jijiga for the month of January 

Based on 1980-2003 data at 1500 GMT 

2. Wind-rose diagram of Jijiga for the month of February 

Based on 1980-2003 data at 1500 GMT 
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D1.1-10

Data 1.1.3 Jijiga  (2/6) 

3. Wind-rose diagram of Jijiga for the month of March 

Based on 1980-2003 data at 1500 GMT 

4. Wind-rose diagram of Jijiga for the month of April 

Based on 1980-2003 data at 1500 GMT 



( )

D1.1-11

Data 1.1.3 Jijiga  (3/6) 

5. Wind-rose diagram of Jijiga for the month of May 

Based on 1980-2003 data at 1500 GMT 

6. Wind-rose diagram of Jijiga for the month of June 

Based on 1980-2003 data at 1500 GMT 
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D1.1-12

Data 1.1.3 Jijiga  (4/6) 

7. Wind-rose diagram of Jijiga for the month of July 

Based on 1980-2003 data at 1500 GMT 

8. Wind-rose diagram of Jijiga for the month of August 

Based on 1980-2003 data at 1500 GMT 
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D1.1-13

Data 1.1.3 Jijiga  (5/6) 

9. Wind-rose diagram of Jijiga for the month of September 

Based on 1980-2003 data at 1500 GMT 

10. Wind-rose diagram of Jijiga for the month of October 

Based on 1980-2003 data at 1500 GMT 
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D1.1-14

Data 1.1.3 Jijiga  (6/6) 

11. Wind-rose diagram of Jijiga for the month of November 

Based on 1980-2003 data at 1500 GMT 

12. Wind-rose diagram of Jijiga for the month of December 

Based on 1980-2003 data at 1500 GMT 
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r Present River Deposit

r(1) Presnt River Deposit and terrace deposit (mainly present river deposit)

Qa Terrave Deposit

Qa(1) Terrace Deposit with present river deposit (mainly terrace deposit)

Qc Colluvial Deposit

Qc(1) Colluvial Deposit is scattered in areas of Quaternary deposit.

Qb Quaternary Basalt (Recent basalt)

Qb(1) Quaternary Basalt is overlain by thin Quaternary deposit

Qb(2) Quaternary Basalt is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Quaternary Basalt is scattered in areas of Quaternary deposit.

Qv Old Basalt

Qv(1) Old basalt is scattered in areas of Qc.

Late Cretaceous - Early Eocene

Pj Jessoma Sandstone

Pj(1) Jessoma Sandstone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Jessoma Sandstone is scattered in areas of Quaternary deposit.

Kb Beletwein Limestone

Kb(1) Beletwein Limestone is overlain by thin Quaternary deposit. 

Kb(2) Beletwein Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Beletwein Limestone is scattered in areas of Quaternary deposit.

Kb(3) Beletwein Limestone is overlain by thin Pj. 

Kf Ferfer Gypsum Formation

Kf(1) Ferfer Gypsum Formation is overlain by thin Quaternary deposit. 

Kf(2) Ferfer Gypsum Formation is overlain by Quaternary deposit that does not have a sufficient
thickness as aquifer. Or Ferfer Gypsum Formation is scattered in areas of Quaternary deposit.

Km Mustahil Limestone

Km(1) Mustahil Limestone with flat ground surface

Km(2) Mustahil Limestone is overlain by thin Quaternary deposit. 

Km(3) Mustahil Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Mustahil Limestone is scattered in areas of Quaternary deposit.

Km(4) Mustahil Limestone is overlain by thin Qc. 

Km(5) Mustahil Limestone is overlain by Qc that does not have a sufficient thickness as aquifer. Or
Mustahil Limestone is scattered in areas of Qc.

Late Jurassic - Early Cretaceous

Kg2 Korahe Gypsum Formation (Upper unit)

Kg2(1) Korahe Gypsum Formation (Upper unit) is overlain by thin Quaternary deposit. 

Kg2(2)

Kg2(3) Qv is scattered in areas of Korahe Gypsum Formation (Upper unit).

Kg1 Korahe Gypsum Formation (Lower unit)

Kg1(1) Korahe Gypsum Formation (Lower unit) is overlain by thin Qc. 

Ka Amba Aradam Sandstone

Jg2 Kabridahar Formation (Upper unit)

Jg2(1) Kabridahar Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jg2(2)

Jg1 Kabridahar Formation (Lower unit)

Jg1(1) Kabridahar Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jg1(2)

Ju Urandab Formation

Ju(1) Urandab Formation is overlain by thin Quaternary deposit. 

Ju(2) Urandab Formation is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Urandab Formation is scattered in areas of Quaternary deposit.

Ju(3) Qb is scattered in areas of Urandab Formation.

Ju+Jh The boundary between Urandab Formation and Hammanlei Formation is indefinite by image
analysis involving visual inspection.

Jh2 Hammanlei Formation (Upper unit) 

Jh2(1) Hammanlei Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jh2(2)

Jh1 Hammanlei Formation (Lower unit) 

Jh1(1) Hammanlei Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jh1(2)

Jh1(3) Hammanlei Formation (Lower unit) is overlain by thin Qc. 

Ja Adigrat Sandstone

Ja(1) Adigrat Sandstone is overlain by thin Quaternary deposit that does not have a sufficient thickness as
aquifer.

PC Basement rocks

Adigrat Sandstone: Fine to coarse sandstone

Middle to Late Jurassic

Basement rocks: granite, granite-gneiss, migmatite, amphibolite, diorite

Kabridahar Formation: Oolitic limestone, marl and gypsum

Urandab Formation: Shale and marl with limestone and gypsum

Hammanlei Formation: Organogenic and oolitic limestone with shale and sandstone intercalations 

Precambrian

Quaternary

River Deposit: Gravel and sand

Alluvial Deposit: Gravel, sand, silt and clay

Colluvial Deposit: Sand, silt, clay and gravel

Amba Aradam Sandstone: Variegated quartz sandstone

Old basalt: Basalt lava flow

Triassic(?) - Middle Jurassic 

Early to Late Cretaceous

Mustahil Limestone: Biogenic limestone and marlstone

Beletwein Limestone: Shaly limestone with some sandstone

Late Jurassic

Ferfer Gypsum Formation: Gypsum with sand and marl intercalations

Quaternary Basalt: Basalt lava flow

Korahe Gypsum Formation (Main Gypsum Formation): Gypsum evaporates with limestone  

Cenozoic (Unknown Period)

Late Pliocene - Quaternary

Late Cretaceous

Jessoma Sandstone: Variegated quartz sandstone

Korahe Gypsum Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness
as aquifer. Or Korahe Gypsum Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Lower unit) is scattered in areas of Quaternary deposit

Hammanlei Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Upper unit) is scattered in areas of Quaternary deposit.

Hammanlei Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Lower unit) is scattered in areas of Quaternary deposit.

Geology

   *: Jh, Jg and Kg are not subdivided into upper and lower units for geological profile. Because the sufficient
      underground data is not obtained by the limit of the image analysis by visual inspection.

Present River Deposit and terrace deposit (mainly present river deposit)

Terrace Deposit

D
1.2-1



0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000 110000 120000 130000 140000 150000 160000 170000 180000 190000 200000 210000 220000 230000 240000 250000 260000 270000 280000 290000 300000 310000 320000 330000 340000 350000 360000 370000 380000 390000 400000 410000 420000 430000 440000 450000 460000 470000 480000 490000 500000
Distance (m)

-300

-250

-200

-150

-100

-50

0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500

1550

1600

1650

1700

E
le

va
tio

n
(m

)

Adalay

JICA 1

PB1

Dhurwaal2

Harakhalifo

Araso 3

Obole

Dh/Bur 6

Bardahale

Hiley

Gomaar

Sheikosh 3

Wijiwaji 1

Galadid 2

Kalinbilinle

K/Dahar 1

X/Eyle

Dhobaweyn 2

Higlooley
Lababar

(B.W.Q.)

Kf

Kb

Km

Km

Kg

Kg(B.W.Q.)

(B.W.Q.)

Jg

Ju

Jh

Qa
Jh

Jh(L.Y.)

Qa

Ju

Jh

Jh

JhJh

Jh

Qa+Pj

Qa+Pj

Qa

Ju Ju

Qb

Jh

Jh

Ja

Qa
Qa

0 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000 110000
Distance (m)

800

850

900

950

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500

1550

1600

1650

1700

1750

1800

El
ev

at
io

n
(m

)

Bula-dari

Dhurwaals 2

Is tanbuudh

Dible 2

Alleybadey

(L.Y.)

(Dry)

Jh

Jh
Jh PC

Pj+Qa
Pj

Pj

Pa?

Ja
Ja Ja

Jh

Jh

Ju

Ja
Ja

PC
PC

Qb
Pj+Qa

200000 250000 300000 350000 400000 450000

90
00

00
95

00
00

10
00

00
0

10
50

00
0

44°20'E44°0'E43°40'E43°20'E43°0'E42°40'E42°20'E

9°20'N

9°0'N

8°40'N

8°20'N

8°0'N

On the geological columnar sections of the profiles, refer to Annex of the Explanatory Text of Geological 
and Hydrogeological Maps. 
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   *: Jh, Jg and Kg are not subdivided into upper and lower units for geological profile. Because the sufficient
      underground data is not obtained by the limit of the image analysis by visual inspection.

Geology

r Present River Deposit

r(1) Presnt River Deposit and terrace deposit (mainly present river deposit)

Qa Terrave Deposit

Qa(1) Terrace Deposit with present river deposit (mainly terrace deposit)

Qc Colluvial Deposit

Qc(1) Colluvial Deposit is scattered in areas of Quaternary deposit.

Qb Quaternary Basalt (Recent basalt)

Qb(1) Quaternary Basalt is overlain by thin Quaternary deposit

Qb(2) Quaternary Basalt is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Quaternary Basalt is scattered in areas of Quaternary deposit.

Qv Old Basalt

Qv(1) Old basalt is scattered in areas of Qc.

Late Cretaceous - Early Eocene

Pj Jessoma Sandstone

Pj(1) Jessoma Sandstone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Jessoma Sandstone is scattered in areas of Quaternary deposit.

Kb Beletwein Limestone

Kb(1) Beletwein Limestone is overlain by thin Quaternary deposit. 

Kb(2) Beletwein Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Beletwein Limestone is scattered in areas of Quaternary deposit.

Kb(3) Beletwein Limestone is overlain by thin Pj. 

Kf Ferfer Gypsum Formation

Kf(1) Ferfer Gypsum Formation is overlain by thin Quaternary deposit. 

Kf(2) Ferfer Gypsum Formation is overlain by Quaternary deposit that does not have a sufficient
thickness as aquifer. Or Ferfer Gypsum Formation is scattered in areas of Quaternary deposit.

Km Mustahil Limestone

Km(1) Mustahil Limestone with flat ground surface

Km(2) Mustahil Limestone is overlain by thin Quaternary deposit. 

Km(3) Mustahil Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Mustahil Limestone is scattered in areas of Quaternary deposit.

Km(4) Mustahil Limestone is overlain by thin Qc. 

Km(5) Mustahil Limestone is overlain by Qc that does not have a sufficient thickness as aquifer. Or
Mustahil Limestone is scattered in areas of Qc.

Late Jurassic - Early Cretaceous

Kg2 Korahe Gypsum Formation (Upper unit)

Kg2(1) Korahe Gypsum Formation (Upper unit) is overlain by thin Quaternary deposit. 

Kg2(2)

Kg2(3) Qv is scattered in areas of Korahe Gypsum Formation (Upper unit).

Kg1 Korahe Gypsum Formation (Lower unit)

Kg1(1) Korahe Gypsum Formation (Lower unit) is overlain by thin Qc. 

Ka Amba Aradam Sandstone

Jg2 Kabridahar Formation (Upper unit)

Jg2(1) Kabridahar Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jg2(2)

Jg1 Kabridahar Formation (Lower unit)

Jg1(1) Kabridahar Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jg1(2)

Ju Urandab Formation

Ju(1) Urandab Formation is overlain by thin Quaternary deposit. 

Ju(2) Urandab Formation is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Urandab Formation is scattered in areas of Quaternary deposit.

Ju(3) Qb is scattered in areas of Urandab Formation.

Ju+Jh The boundary between Urandab Formation and Hammanlei Formation is indefinite by image
analysis involving visual inspection.

Jh2 Hammanlei Formation (Upper unit) 

Jh2(1) Hammanlei Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jh2(2)

Jh1 Hammanlei Formation (Lower unit) 

Jh1(1) Hammanlei Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jh1(2)

Jh1(3) Hammanlei Formation (Lower unit) is overlain by thin Qc. 

Ja Adigrat Sandstone

Ja(1) Adigrat Sandstone is overlain by thin Quaternary deposit that does not have a sufficient thickness as
aquifer.

PC Basement rocks

Adigrat Sandstone: Fine to coarse sandstone

Middle to Late Jurassic

Basement rocks: granite, granite-gneiss, migmatite, amphibolite, diorite

Kabridahar Formation: Oolitic limestone, marl and gypsum

Urandab Formation: Shale and marl with limestone and gypsum

Hammanlei Formation: Organogenic and oolitic limestone with shale and sandstone intercalations 

Precambrian

Quaternary

River Deposit: Gravel and sand

Alluvial Deposit: Gravel, sand, silt and clay

Colluvial Deposit: Sand, silt, clay and gravel

Amba Aradam Sandstone: Variegated quartz sandstone

Old basalt: Basalt lava flow

Triassic(?) - Middle Jurassic 

Early to Late Cretaceous

Mustahil Limestone: Biogenic limestone and marlstone

Beletwein Limestone: Shaly limestone with some sandstone

Late Jurassic

Ferfer Gypsum Formation: Gypsum with sand and marl intercalations

Quaternary Basalt: Basalt lava flow

Korahe Gypsum Formation (Main Gypsum Formation): Gypsum evaporates with limestone  

Cenozoic (Unknown Period)

Late Pliocene - Quaternary

Late Cretaceous

Jessoma Sandstone: Variegated quartz sandstone

Korahe Gypsum Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness
as aquifer. Or Korahe Gypsum Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Lower unit) is scattered in areas of Quaternary deposit

Hammanlei Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Upper unit) is scattered in areas of Quaternary deposit.

Hammanlei Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Lower unit) is scattered in areas of Quaternary deposit.

Present River Deposit and terrace deposit (mainly present river deposit)

Terrace Deposit
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On the geological columnar sections of the profiles, refer to Annex of the Explanatory Text of Geological 
and Hydrogeological Maps. 
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   *: Jh, Jg and Kg are not subdivided into upper and lower units for geological profile. Because the sufficient
      underground data is not obtained by the limit of the image analysis by visual inspection.

Geology

r Present River Deposit

r(1) Presnt River Deposit and terrace deposit (mainly present river deposit)

Qa Terrave Deposit

Qa(1) Terrace Deposit with present river deposit (mainly terrace deposit)

Qc Colluvial Deposit

Qc(1) Colluvial Deposit is scattered in areas of Quaternary deposit.

Qb Quaternary Basalt (Recent basalt)

Qb(1) Quaternary Basalt is overlain by thin Quaternary deposit

Qb(2) Quaternary Basalt is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Quaternary Basalt is scattered in areas of Quaternary deposit.

Qv Old Basalt

Qv(1) Old basalt is scattered in areas of Qc.

Late Cretaceous - Early Eocene

Pj Jessoma Sandstone

Pj(1) Jessoma Sandstone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Jessoma Sandstone is scattered in areas of Quaternary deposit.

Kb Beletwein Limestone

Kb(1) Beletwein Limestone is overlain by thin Quaternary deposit. 

Kb(2) Beletwein Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Beletwein Limestone is scattered in areas of Quaternary deposit.

Kb(3) Beletwein Limestone is overlain by thin Pj. 

Kf Ferfer Gypsum Formation

Kf(1) Ferfer Gypsum Formation is overlain by thin Quaternary deposit. 

Kf(2) Ferfer Gypsum Formation is overlain by Quaternary deposit that does not have a sufficient
thickness as aquifer. Or Ferfer Gypsum Formation is scattered in areas of Quaternary deposit.

Km Mustahil Limestone

Km(1) Mustahil Limestone with flat ground surface

Km(2) Mustahil Limestone is overlain by thin Quaternary deposit. 

Km(3) Mustahil Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Mustahil Limestone is scattered in areas of Quaternary deposit.

Km(4) Mustahil Limestone is overlain by thin Qc. 

Km(5) Mustahil Limestone is overlain by Qc that does not have a sufficient thickness as aquifer. Or
Mustahil Limestone is scattered in areas of Qc.

Late Jurassic - Early Cretaceous

Kg2 Korahe Gypsum Formation (Upper unit)

Kg2(1) Korahe Gypsum Formation (Upper unit) is overlain by thin Quaternary deposit. 

Kg2(2)

Kg2(3) Qv is scattered in areas of Korahe Gypsum Formation (Upper unit).

Kg1 Korahe Gypsum Formation (Lower unit)

Kg1(1) Korahe Gypsum Formation (Lower unit) is overlain by thin Qc. 

Ka Amba Aradam Sandstone

Jg2 Kabridahar Formation (Upper unit)

Jg2(1) Kabridahar Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jg2(2)

Jg1 Kabridahar Formation (Lower unit)

Jg1(1) Kabridahar Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jg1(2)

Ju Urandab Formation

Ju(1) Urandab Formation is overlain by thin Quaternary deposit. 

Ju(2) Urandab Formation is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Urandab Formation is scattered in areas of Quaternary deposit.

Ju(3) Qb is scattered in areas of Urandab Formation.

Ju+Jh The boundary between Urandab Formation and Hammanlei Formation is indefinite by image
analysis involving visual inspection.

Jh2 Hammanlei Formation (Upper unit) 

Jh2(1) Hammanlei Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jh2(2)

Jh1 Hammanlei Formation (Lower unit) 

Jh1(1) Hammanlei Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jh1(2)

Jh1(3) Hammanlei Formation (Lower unit) is overlain by thin Qc. 

Ja Adigrat Sandstone

Ja(1) Adigrat Sandstone is overlain by thin Quaternary deposit that does not have a sufficient thickness as
aquifer.

PC Basement rocks

Adigrat Sandstone: Fine to coarse sandstone

Middle to Late Jurassic

Basement rocks: granite, granite-gneiss, migmatite, amphibolite, diorite

Kabridahar Formation: Oolitic limestone, marl and gypsum

Urandab Formation: Shale and marl with limestone and gypsum

Hammanlei Formation: Organogenic and oolitic limestone with shale and sandstone intercalations 

Precambrian

Quaternary

River Deposit: Gravel and sand

Alluvial Deposit: Gravel, sand, silt and clay

Colluvial Deposit: Sand, silt, clay and gravel

Amba Aradam Sandstone: Variegated quartz sandstone

Old basalt: Basalt lava flow

Triassic(?) - Middle Jurassic 

Early to Late Cretaceous

Mustahil Limestone: Biogenic limestone and marlstone

Beletwein Limestone: Shaly limestone with some sandstone

Late Jurassic

Ferfer Gypsum Formation: Gypsum with sand and marl intercalations

Quaternary Basalt: Basalt lava flow

Korahe Gypsum Formation (Main Gypsum Formation): Gypsum evaporates with limestone  

Cenozoic (Unknown Period)

Late Pliocene - Quaternary

Late Cretaceous

Jessoma Sandstone: Variegated quartz sandstone

Korahe Gypsum Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness
as aquifer. Or Korahe Gypsum Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Lower unit) is scattered in areas of Quaternary deposit

Hammanlei Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Upper unit) is scattered in areas of Quaternary deposit.

Hammanlei Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Lower unit) is scattered in areas of Quaternary deposit.

Present River Deposit and terrace deposit (mainly present river deposit)

Terrace Deposit
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On the geological columnar sections of the profiles, refer to Annex of the Explanatory Text of Geological 
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   *: Jh, Jg and Kg are not subdivided into upper and lower units for geological profile. Because the sufficient
      underground data is not obtained by the limit of the image analysis by visual inspection.

Geology

r Present River Deposit

r(1) Presnt River Deposit and terrace deposit (mainly present river deposit)

Qa Terrave Deposit

Qa(1) Terrace Deposit with present river deposit (mainly terrace deposit)

Qc Colluvial Deposit

Qc(1) Colluvial Deposit is scattered in areas of Quaternary deposit.

Qb Quaternary Basalt (Recent basalt)

Qb(1) Quaternary Basalt is overlain by thin Quaternary deposit

Qb(2) Quaternary Basalt is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Quaternary Basalt is scattered in areas of Quaternary deposit.

Qv Old Basalt

Qv(1) Old basalt is scattered in areas of Qc.

Late Cretaceous - Early Eocene

Pj Jessoma Sandstone

Pj(1) Jessoma Sandstone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Jessoma Sandstone is scattered in areas of Quaternary deposit.

Kb Beletwein Limestone

Kb(1) Beletwein Limestone is overlain by thin Quaternary deposit. 

Kb(2) Beletwein Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Beletwein Limestone is scattered in areas of Quaternary deposit.

Kb(3) Beletwein Limestone is overlain by thin Pj. 

Kf Ferfer Gypsum Formation

Kf(1) Ferfer Gypsum Formation is overlain by thin Quaternary deposit. 

Kf(2) Ferfer Gypsum Formation is overlain by Quaternary deposit that does not have a sufficient
thickness as aquifer. Or Ferfer Gypsum Formation is scattered in areas of Quaternary deposit.

Km Mustahil Limestone

Km(1) Mustahil Limestone with flat ground surface

Km(2) Mustahil Limestone is overlain by thin Quaternary deposit. 

Km(3) Mustahil Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Mustahil Limestone is scattered in areas of Quaternary deposit.

Km(4) Mustahil Limestone is overlain by thin Qc. 

Km(5) Mustahil Limestone is overlain by Qc that does not have a sufficient thickness as aquifer. Or
Mustahil Limestone is scattered in areas of Qc.

Late Jurassic - Early Cretaceous

Kg2 Korahe Gypsum Formation (Upper unit)

Kg2(1) Korahe Gypsum Formation (Upper unit) is overlain by thin Quaternary deposit. 

Kg2(2)

Kg2(3) Qv is scattered in areas of Korahe Gypsum Formation (Upper unit).

Kg1 Korahe Gypsum Formation (Lower unit)

Kg1(1) Korahe Gypsum Formation (Lower unit) is overlain by thin Qc. 

Ka Amba Aradam Sandstone

Jg2 Kabridahar Formation (Upper unit)

Jg2(1) Kabridahar Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jg2(2)

Jg1 Kabridahar Formation (Lower unit)

Jg1(1) Kabridahar Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jg1(2)

Ju Urandab Formation

Ju(1) Urandab Formation is overlain by thin Quaternary deposit. 

Ju(2) Urandab Formation is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Urandab Formation is scattered in areas of Quaternary deposit.

Ju(3) Qb is scattered in areas of Urandab Formation.

Ju+Jh The boundary between Urandab Formation and Hammanlei Formation is indefinite by image
analysis involving visual inspection.

Jh2 Hammanlei Formation (Upper unit) 

Jh2(1) Hammanlei Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jh2(2)

Jh1 Hammanlei Formation (Lower unit) 

Jh1(1) Hammanlei Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jh1(2)

Jh1(3) Hammanlei Formation (Lower unit) is overlain by thin Qc. 

Ja Adigrat Sandstone

Ja(1) Adigrat Sandstone is overlain by thin Quaternary deposit that does not have a sufficient thickness as
aquifer.

PC Basement rocks

Adigrat Sandstone: Fine to coarse sandstone

Middle to Late Jurassic

Basement rocks: granite, granite-gneiss, migmatite, amphibolite, diorite

Kabridahar Formation: Oolitic limestone, marl and gypsum

Urandab Formation: Shale and marl with limestone and gypsum

Hammanlei Formation: Organogenic and oolitic limestone with shale and sandstone intercalations 

Precambrian

Quaternary

River Deposit: Gravel and sand

Alluvial Deposit: Gravel, sand, silt and clay

Colluvial Deposit: Sand, silt, clay and gravel

Amba Aradam Sandstone: Variegated quartz sandstone

Old basalt: Basalt lava flow

Triassic(?) - Middle Jurassic 

Early to Late Cretaceous

Mustahil Limestone: Biogenic limestone and marlstone

Beletwein Limestone: Shaly limestone with some sandstone

Late Jurassic

Ferfer Gypsum Formation: Gypsum with sand and marl intercalations

Quaternary Basalt: Basalt lava flow

Korahe Gypsum Formation (Main Gypsum Formation): Gypsum evaporates with limestone  

Cenozoic (Unknown Period)

Late Pliocene - Quaternary

Late Cretaceous

Jessoma Sandstone: Variegated quartz sandstone

Korahe Gypsum Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness
as aquifer. Or Korahe Gypsum Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Lower unit) is scattered in areas of Quaternary deposit

Hammanlei Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Upper unit) is scattered in areas of Quaternary deposit.

Hammanlei Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Lower unit) is scattered in areas of Quaternary deposit.

Present River Deposit and terrace deposit (mainly present river deposit)

Terrace Deposit
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   *: Jh, Jg and Kg are not subdivided into upper and lower units for geological profile. Because the sufficient
      underground data is not obtained by the limit of the image analysis by visual inspection.

Geology

r Present River Deposit

r(1) Presnt River Deposit and terrace deposit (mainly present river deposit)

Qa Terrave Deposit

Qa(1) Terrace Deposit with present river deposit (mainly terrace deposit)

Qc Colluvial Deposit

Qc(1) Colluvial Deposit is scattered in areas of Quaternary deposit.

Qb Quaternary Basalt (Recent basalt)

Qb(1) Quaternary Basalt is overlain by thin Quaternary deposit

Qb(2) Quaternary Basalt is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Quaternary Basalt is scattered in areas of Quaternary deposit.

Qv Old Basalt

Qv(1) Old basalt is scattered in areas of Qc.

Late Cretaceous - Early Eocene

Pj Jessoma Sandstone

Pj(1) Jessoma Sandstone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Jessoma Sandstone is scattered in areas of Quaternary deposit.

Kb Beletwein Limestone

Kb(1) Beletwein Limestone is overlain by thin Quaternary deposit. 

Kb(2) Beletwein Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Beletwein Limestone is scattered in areas of Quaternary deposit.

Kb(3) Beletwein Limestone is overlain by thin Pj. 

Kf Ferfer Gypsum Formation

Kf(1) Ferfer Gypsum Formation is overlain by thin Quaternary deposit. 

Kf(2) Ferfer Gypsum Formation is overlain by Quaternary deposit that does not have a sufficient
thickness as aquifer. Or Ferfer Gypsum Formation is scattered in areas of Quaternary deposit.

Km Mustahil Limestone

Km(1) Mustahil Limestone with flat ground surface

Km(2) Mustahil Limestone is overlain by thin Quaternary deposit. 

Km(3) Mustahil Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Mustahil Limestone is scattered in areas of Quaternary deposit.

Km(4) Mustahil Limestone is overlain by thin Qc. 

Km(5) Mustahil Limestone is overlain by Qc that does not have a sufficient thickness as aquifer. Or
Mustahil Limestone is scattered in areas of Qc.

Late Jurassic - Early Cretaceous

Kg2 Korahe Gypsum Formation (Upper unit)

Kg2(1) Korahe Gypsum Formation (Upper unit) is overlain by thin Quaternary deposit. 

Kg2(2)

Kg2(3) Qv is scattered in areas of Korahe Gypsum Formation (Upper unit).

Kg1 Korahe Gypsum Formation (Lower unit)

Kg1(1) Korahe Gypsum Formation (Lower unit) is overlain by thin Qc. 

Ka Amba Aradam Sandstone

Jg2 Kabridahar Formation (Upper unit)

Jg2(1) Kabridahar Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jg2(2)

Jg1 Kabridahar Formation (Lower unit)

Jg1(1) Kabridahar Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jg1(2)

Ju Urandab Formation

Ju(1) Urandab Formation is overlain by thin Quaternary deposit. 

Ju(2) Urandab Formation is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Urandab Formation is scattered in areas of Quaternary deposit.

Ju(3) Qb is scattered in areas of Urandab Formation.

Ju+Jh The boundary between Urandab Formation and Hammanlei Formation is indefinite by image
analysis involving visual inspection.

Jh2 Hammanlei Formation (Upper unit) 

Jh2(1) Hammanlei Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jh2(2)

Jh1 Hammanlei Formation (Lower unit) 

Jh1(1) Hammanlei Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jh1(2)

Jh1(3) Hammanlei Formation (Lower unit) is overlain by thin Qc. 

Ja Adigrat Sandstone

Ja(1) Adigrat Sandstone is overlain by thin Quaternary deposit that does not have a sufficient thickness as
aquifer.

PC Basement rocks

Adigrat Sandstone: Fine to coarse sandstone

Middle to Late Jurassic

Basement rocks: granite, granite-gneiss, migmatite, amphibolite, diorite

Kabridahar Formation: Oolitic limestone, marl and gypsum

Urandab Formation: Shale and marl with limestone and gypsum

Hammanlei Formation: Organogenic and oolitic limestone with shale and sandstone intercalations 

Precambrian

Quaternary

River Deposit: Gravel and sand

Alluvial Deposit: Gravel, sand, silt and clay

Colluvial Deposit: Sand, silt, clay and gravel

Amba Aradam Sandstone: Variegated quartz sandstone

Old basalt: Basalt lava flow

Triassic(?) - Middle Jurassic 

Early to Late Cretaceous

Mustahil Limestone: Biogenic limestone and marlstone

Beletwein Limestone: Shaly limestone with some sandstone

Late Jurassic

Ferfer Gypsum Formation: Gypsum with sand and marl intercalations

Quaternary Basalt: Basalt lava flow

Korahe Gypsum Formation (Main Gypsum Formation): Gypsum evaporates with limestone  

Cenozoic (Unknown Period)

Late Pliocene - Quaternary

Late Cretaceous

Jessoma Sandstone: Variegated quartz sandstone

Korahe Gypsum Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness
as aquifer. Or Korahe Gypsum Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Lower unit) is scattered in areas of Quaternary deposit

Hammanlei Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Upper unit) is scattered in areas of Quaternary deposit.

Hammanlei Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Lower unit) is scattered in areas of Quaternary deposit.

Present River Deposit and terrace deposit (mainly present river deposit)

Terrace Deposit

Regional capital
Zonal capital

Woreda boundary

Perennial river

Borehole

^
!P

!C

Non perennial river

! Main cities

Lineament
Lineament (Probably 
correspond to the fault)
Profile line
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On the geological columnar sections of the profiles, refer to Annex of the Explanatory Text of Geological 
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   *: Jh, Jg and Kg are not subdivided into upper and lower units for geological profile. Because the sufficient
      underground data is not obtained by the limit of the image analysis by visual inspection.

Geology

r Present River Deposit

r(1) Presnt River Deposit and terrace deposit (mainly present river deposit)

Qa Terrave Deposit

Qa(1) Terrace Deposit with present river deposit (mainly terrace deposit)

Qc Colluvial Deposit

Qc(1) Colluvial Deposit is scattered in areas of Quaternary deposit.

Qb Quaternary Basalt (Recent basalt)

Qb(1) Quaternary Basalt is overlain by thin Quaternary deposit

Qb(2) Quaternary Basalt is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Quaternary Basalt is scattered in areas of Quaternary deposit.

Qv Old Basalt

Qv(1) Old basalt is scattered in areas of Qc.

Late Cretaceous - Early Eocene

Pj Jessoma Sandstone

Pj(1) Jessoma Sandstone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Jessoma Sandstone is scattered in areas of Quaternary deposit.

Kb Beletwein Limestone

Kb(1) Beletwein Limestone is overlain by thin Quaternary deposit. 

Kb(2) Beletwein Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Beletwein Limestone is scattered in areas of Quaternary deposit.

Kb(3) Beletwein Limestone is overlain by thin Pj. 

Kf Ferfer Gypsum Formation

Kf(1) Ferfer Gypsum Formation is overlain by thin Quaternary deposit. 

Kf(2) Ferfer Gypsum Formation is overlain by Quaternary deposit that does not have a sufficient
thickness as aquifer. Or Ferfer Gypsum Formation is scattered in areas of Quaternary deposit.

Km Mustahil Limestone

Km(1) Mustahil Limestone with flat ground surface

Km(2) Mustahil Limestone is overlain by thin Quaternary deposit. 

Km(3) Mustahil Limestone is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Mustahil Limestone is scattered in areas of Quaternary deposit.

Km(4) Mustahil Limestone is overlain by thin Qc. 

Km(5) Mustahil Limestone is overlain by Qc that does not have a sufficient thickness as aquifer. Or
Mustahil Limestone is scattered in areas of Qc.

Late Jurassic - Early Cretaceous

Kg2 Korahe Gypsum Formation (Upper unit)

Kg2(1) Korahe Gypsum Formation (Upper unit) is overlain by thin Quaternary deposit. 

Kg2(2)

Kg2(3) Qv is scattered in areas of Korahe Gypsum Formation (Upper unit).

Kg1 Korahe Gypsum Formation (Lower unit)

Kg1(1) Korahe Gypsum Formation (Lower unit) is overlain by thin Qc. 

Ka Amba Aradam Sandstone

Jg2 Kabridahar Formation (Upper unit)

Jg2(1) Kabridahar Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jg2(2)

Jg1 Kabridahar Formation (Lower unit)

Jg1(1) Kabridahar Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jg1(2)

Ju Urandab Formation

Ju(1) Urandab Formation is overlain by thin Quaternary deposit. 

Ju(2) Urandab Formation is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Urandab Formation is scattered in areas of Quaternary deposit.

Ju(3) Qb is scattered in areas of Urandab Formation.

Ju+Jh The boundary between Urandab Formation and Hammanlei Formation is indefinite by image
analysis involving visual inspection.

Jh2 Hammanlei Formation (Upper unit) 

Jh2(1) Hammanlei Formation (Upper unit) is overlain by thin Quaternary deposit. 

Jh2(2)

Jh1 Hammanlei Formation (Lower unit) 

Jh1(1) Hammanlei Formation (Lower unit) is overlain by thin Quaternary deposit. 

Jh1(2)

Jh1(3) Hammanlei Formation (Lower unit) is overlain by thin Qc. 

Ja Adigrat Sandstone

Ja(1) Adigrat Sandstone is overlain by thin Quaternary deposit that does not have a sufficient thickness as
aquifer.

PC Basement rocks

Adigrat Sandstone: Fine to coarse sandstone

Middle to Late Jurassic

Basement rocks: granite, granite-gneiss, migmatite, amphibolite, diorite

Kabridahar Formation: Oolitic limestone, marl and gypsum

Urandab Formation: Shale and marl with limestone and gypsum

Hammanlei Formation: Organogenic and oolitic limestone with shale and sandstone intercalations 

Precambrian

Quaternary

River Deposit: Gravel and sand

Alluvial Deposit: Gravel, sand, silt and clay

Colluvial Deposit: Sand, silt, clay and gravel

Amba Aradam Sandstone: Variegated quartz sandstone

Old basalt: Basalt lava flow

Triassic(?) - Middle Jurassic 

Early to Late Cretaceous

Mustahil Limestone: Biogenic limestone and marlstone

Beletwein Limestone: Shaly limestone with some sandstone

Late Jurassic

Ferfer Gypsum Formation: Gypsum with sand and marl intercalations

Quaternary Basalt: Basalt lava flow

Korahe Gypsum Formation (Main Gypsum Formation): Gypsum evaporates with limestone  

Cenozoic (Unknown Period)

Late Pliocene - Quaternary

Late Cretaceous

Jessoma Sandstone: Variegated quartz sandstone

Korahe Gypsum Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness
as aquifer. Or Korahe Gypsum Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Upper unit) is scattered in areas of Quaternary deposit.

Kabridahar Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Kabridahar Formation (Lower unit) is scattered in areas of Quaternary deposit

Hammanlei Formation (Upper unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Upper unit) is scattered in areas of Quaternary deposit.

Hammanlei Formation (Lower unit) is overlain by Quaternary deposit that does not have a sufficient thickness as
aquifer. Or Hammanlei Formation (Lower unit) is scattered in areas of Quaternary deposit.

Present River Deposit and terrace deposit (mainly present river deposit)

Terrace Deposit

Regional capital
Zonal capital

Woreda boundary

Perennial river

Borehole

^
!P

!C

Non perennial river

! Main cities

Lineament
Lineament (Probably 
correspond to the fault)
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