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Introduction

e Groundwater maps generally include many types of layers and information, like: geology,
hydrogeology, and climate. These maps are classified into many types like: productivity,
depth, storage, water quality, salinity, pollution maps, and others.

 The hydrogeological map generally reflects part or some of these layers and their
information, which gives a scientific insight into the underground water situation in a

particular area.
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Justification:

* Due to the increasing of population growth and demand for water, the expansion of
investment projects and studies of Water Resources Management, especially with the
development of tools and technology such as remote sensing, image analysis, mathematical
modeling, all this has provided a new data, which can be used to update hydrogeological

maps, with uniform global standards.

 Most groundwater projects focused on exploring potential groundwater in a particular area,
serving the local community for drinking, irrigation or others uses, without addressing the

mutual influence of adjacent basins.
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Objectives:

The project aims to update the hydrogeological map of the Arab states, including:

Demonstrate the availability of groundwater resources at the national, regional and local

levels,

* Give a comprehensive picture of the hydrogeological situation, the horizontal and vertical

extension of aquifers,

 Describe the physical and hydraulic groundwater characteristics, productivity, storage,

depth and water quality.

e All this in order to improve water security, reduce the impact of climate change and

preserve the sustainability of Water Resources ¢



&) Methodology
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1- Data Collection

e Study and review an existing datain ACSAD ( reports - maps - databases..) ¢
* Take advantage of available information in the depending Arab and international databases,

2- Processing

* Digitize and complete the required layers from availableimages or paper maps.
* Adjust map scales, geographic projections, and standardize terminology and symbology
* Insert and merge all layersinto spatial database.

3- Output

* Preparea report to describe the hydrogeological map and related information
 Develop an application to preview, manage the map, and Online Publishing.

* Develop an interactive hydrogeological map.



€%/  INPUT:The specific layers of hydrogeological map
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Hydrogeology

 Groundwater Regions, basins, units

 Water—bearing rocks Hyd rology
 Groundwater flow trends Watersheds basi
« Watersheds basins
e Productivity, Depth, Storage: GEOIOgy & base map
_ o _ » Lakes & marsh(Sabkha)

 Water quality, Salinity, Pollution _ )  Lithology

- T » Rivers & wadies
. rings, Wells . i

pring | . Dams Stratigraphy

 Cross— sections * Geological cross—sections

 Water dividing lines
e Rainfall

* Geological column
e Faults

« Topography
 Roads & cities



/ Thematic Layers\
/yd rology- topography..

/ Geology - Lithology
/ Hydrography

/ Hydrogeological unites
/ Groundwater basins

/ Hydrogeological regions

k/ Climate regions /

—

Spatial Database

OUTPUT : Contents of Digital Hydrogeologic Map

Report

(Descriptions, Tables, sections,...)

Application

(input, update, query, map production,..)

Interactive Map
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L%/  Collected Data for Arab region e
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1- The Water Resources documentin the Arab world (ACSAD

Pt
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1990). This document covers an important topics in describing ,, s e

U Sl s

the hydrogeological situationin the Arab region:

Chapter 1: Methodology for the preparation of a water Maps,

Gl gl AU syl

Chapter 2: Regional Conditions, syt 3 paall gy e 2

.. ] ] doel gbldly gl byl
Chapter 3: Characterization of hydrogeological units,
Chapter 4: Evaluation and investment of water resourcesin
the Arab world.

In addition to many maps, charts, cross-sections, and tables.

This document can be used as a basis to update and develop new version of Arab
Hydrogeologic Map
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ome examples of maps and charts included in The Water
Resources document in the Arab world (ACSAD 1990).

Climate regions

Data Source: ACSAD
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&%)/ Hydrographic map - Arab region Data Source: ACSAD
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Data Source: ACSAD
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Data Source: ACSAD
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Water-bearing rocks - Arab region Data Source: ACSAD
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Data Source: ACSAD

Gomedh - das

,,9'2"0?4}:0!:
YR SBtaleerand, Aab e ATy
LE I Y. - ?ﬂ -
R A LT W / olugils
g 5 = | | i Py

”’/M/f/flflllll[lll}{]
A

/ - _
~ s -{' oy S " o = 5 W . s _.""’--"Z 2 -,
/‘;////////// - . O o WY PTG 1L L7227 227 Y :

(2 -
A 'a*a =
AL AN
PURTYS — a\!,',ju s —
} 2T e T
T T '“"‘*---\\'\
‘.-' - * -
a— E?a tT e e e e s “'-‘\‘_-ﬁ
0 km """"""""" '..--¢.-.|-::.

A
S

Lisp oL

(1986) (3,20 S :eu,m anls 0) w.lél gf"}’ﬁﬂ’“ﬁ)“}‘?& LA

(1988 ~ A& MM ks 0007
|




Lithological column - Arab region Data Source: ACSAD
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2- Hydrogeological Map of the Arab Region.

Scale 1:5,000,000, ACSAD, 1988
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Data Source: ACSAD

HYDROGEOLOGICAL UNITS

[ Karstic aquifers, occuring usually in mountain terrains  generally with high annual recharge. give

rise to important springs .
Karstic aquifers, generally with fossil water and insignificant recharge; paleokarst .

Groundwater occurence in sedimentary basins often inter-montane of limited areal extent, one

or several aquifers generally renewable and shallow.

Extensive groundwatdr basins containing continuous deep aquifer systems  with fossil water

and insignificant recharge .

Intrusive and crystalline rocks; groundwater occurence in fissured and weathered zones.

Local or discountinuous aquifers sedimentary, alluvial, proluvial, with irreqular recharge .

Essentially no groundwater resources .

Hegions witn Insutmcient intormation .

Hydrogeological unit no.




@ 3- Arab Water Resources Map. Scale 1:1000,000

Data Source: ACSAD,
=ows  (Syria- Lebanon- Jordan, Palestine, partially KSA), ACSAD 1984 1934
WATER RESOURCES MAP OF THE ARAB COUNTRIES ))A‘ JJ:
R R INDEX-MAP

L \_fl*:;al»)’

Complete coverage on a Scale 1: 2.000.000
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Partial coverage on a Scale 1: 1 000.000




v%: ; :j,y 3- Arab Water Resources Map. Scale 1:1000,000

AN

scwn  (Syria- Lebanon- Jordan, Palestine, partially KSA), ACSAD 1984

These map contains the following Layers:
1- Groundwater occurrence
* Aquifers with high productivity and significant annual feeding or extensive aquifers
 Aquifers with limited average productivity or heterogeneous
* Localaquifers with poor productivity
* Generallyunproductive layers
2- depths of groundwater table
3- Groundwater quality (salinity...)
4- Lithology, types of rocks and soils,
5- Stratigraphy and geological ages are classified into: quaternary-Eocene-Cretaceous
6- Surface water and springs
7- Wells & dams
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@ 4- Ground water Atlas of Syria

Content of the Atlas

* hydrogeological map- Russian study 1964
* hydrogeological map- ACSAD, 1984

* Aquifers: Neogene, Cretaceous, Basalt

* Groundwater direction

* Wells, springs ..........

Data Source Wit
Ministry of water resources, 2018 Dy
UNISCO, ..
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Data Source:

Iraqi Bulletin of Geology and Mining

M apS Of I raq1 Vol.11, No.1,2015p 17 — 26
SCALE 1: 1000 OOO, Papers of the Scientific Geological

Conference Part 2

HYDROGEOLOGICAL MAP OF
IRAQ, SCALE 1: 1000 000,

2nd EDITION, 2013, Hatem K. Al-
Jiburil and Naseer H. Al-Basrawi2
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\g Fig. 19-4: Main aquifers/aquifer groups

\\Q of Traq (after Alsam et al., 1990).
e Aquifer number is quoted in section
ES(19.5.1 and Table 19-2 and 19-3
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Fig. 19-4: Main aquifersfaguifer groups
of Iraq (after Alsam et al., 1990).
Aquifer number is quoted in secthion
19.5.1 and Table 19-2 and 19-3
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Maps of Jordan
scale 1/650,000,
BGR, 2018

1)
2)
3)
4)
5)
6)
7)
8)
9)

Data Source: BGR, 2018

gw_resource_assessment_jordan.pdf

map01_hydrogeological-units.pdf
map02_cross-sections.pdf
map03_gw-level-contour_deep-sas.pdf
map04_depth-to-gw_deep-sas.pdf
map05_gw-level-contour_al-a6.pdf
map06_depth-to-gw_al-a2.pdf
mapO07_sat-thickness_al-a2.pdf
map08_gw-level-contour_a7-b2.pdf

10) map09_depth-to-gw_a7-b2.pdf

11) mapl0_sat-thickness_a7-b2.pdf

12) mapl1l_gw-level-diff_a7-b2.pdf

13) map12_spring-classification.pdf

14) map13_gw-vulnerability.pdf
15) wateryearbook2016-2017.pdf




\%V ) Data Source:
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ESCWA Kuwait wafra report, ACSAD project, 2014

Maps of Kuwait, ACSAD Project, 2014

« Land use
« Geology



Data Source:

Y& W
ESCWA ACSAD project, 2012 o T e

Maps of UAE, ACSAD Project, 2012

« UAE Ground Water Aquifers
 Productivity Aguifer
 LandUse
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ESCWA

Maps of Lebanon,

leban_hydro (groundwater basins)
Sub_watersheds
major_geological_structure
main_faults, Fault

springs

Data Source:

Assessment-of-Groundwater-Resources-of-

Lebanon.pdf, 2014
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Maps of Yemen,

hydrogeology
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ESCWA

Arab Water Resources Map.

scale 1:1000,000 (partially Libya), Acsap 1990
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Data Source: ACSAD iz

Arab Water Resources Map.
Scale 1:1000,000 (partially Libya), Acsab 1990

These maps contain the following Layers:
1- Groundwater occurrence
e Aquifers with high productivity and significant annual feeding or extensive aquifers
* Aquifers with limited average productivity or heterogeneous
* Local aquifers with poor productivity
* Generally unproductive layers
2- depths of groundwater table
3- Groundwater quality (salinity...)
4- Lithology, types of rocks and soils,
5- Stratigraphy and geological ages are classified into: quaternary-Eocene-Cretaceous
6- Surface water and springs
7- Wells & dams



L. HYDROGEOLOGICAL UNITS

GRANULAR ROCKS

Extensive and highly productive aquifers;
continuous su from irrigation or
from the Nile

Local and moderately to highly productive aqui-

fers; occasional surface arge from rain|
from surface run-off or from irrigation water

Local and low to moderately productive aquifers;
msxguﬁcant surface ; limited sub-surface

e ; deeper, highly producuve aquifers not
ex

Extensive and low to moderately productive
fers, insignificant surface recharge;
urface recharge from adjacent aquifers

Exucnswc and modmnely to hl‘Fl\ly productive
surfa recharge locally b—s:rafat?e mhaﬂally

no surface ocally sul

from adjacent aquifers

KARSTIFIED AND FISSURED ROCKS

and moderately to low productive
aqucrs with paleo—ka.rsuged features; conm:;lnf
fossil water;essentially no surface y
sub-surface recharge from adjacent aqui

Local groundwater occurrence in fissured and
weathered zones in hard rocks

ESSENTIALLY NO GROUNDWATER
RESOURCES

uufcrous clays and shales;
y underlain by deeper, more productive

aqm ers

IIL.GEOLOGICAL AND TOPOGRA-

PHICAL INFORMATION

A™A’ Location of hydrogeological profile
———  Fault; defined

Data

Source:

Water research Center(WRC)
Ministry of Public Works and

Water Resources
Scalel1/2,000,000

=== Fault; inferred
-$— Axis of anticline
-—*—— Axis of syncline

Topographical contour line ; eley
relative to sea level

17.1 5  Elevation point ; elevation in m rela
== Main inland desert road
= « = National boundary
Quseir  Significant town
IDFU Capital of Governorate
SINAI Significant geographical name

NILE  Name of river, lake or sea

II. LITHOLOGY

QUATERNARY

fine sand ; sand dunes

mixed salt, gypsum and clay ;
sabkha deposits, locally under
reclamation

silt and clay ; cultivated Nile

Holocene (Q4)

Holocene (Q3)

Hol (Q2)

deposits

coarse sand, mixed sand and
gravel, mixed sandy loam, gra-
vels and rock fragments

TERTIARY

clays and sands (marine depo-
sits), gravelly sand (non marine
deposits) a;\:_’l l{mﬁtone m_\g

Pleistocene (Q1)

Pliocene (Tpll)

IV. SURFACE WATER FEATU
7" Perennial stream with direction of fl
e Intermittent stream (wadi)

______ Paleo stream (pre-historic wadi)

e ® ®  Main surface water divide
.+*** Secondary surface water divide
Inland drainage basin
‘ Lake with fresh or brackish water ; T|

5000 ppm
0 Lagoon or lake with saline water ;
than 5000 ppm

s, Coastal sabkha ; large flat area
) ﬂoodedandgenerallyscungasadil
for groundwater
Inland sabkha ; small depression wi
discharge area for groundwater

spring dcpo;im)
limestone, clastics and gypsum;

shallow marine and lagoonal
deposits

vel with

hmmox\e mterbedgm fluvio-
marine and fluviatile deposns
volcanics, mainly basalt

vel sheets and cor
g(tenesmnl deposn:%l and in-

terbedded sand and clay (flu-
vio-marine deposits)

limestone wlth chert ; shallow
marine

shale with few bands of lime-
stone ; shallow marine deposits

MESOZOIC

Miocene (Tm2/Tm3)

Miocene (Tm1)

Oligo-miocene (Tv)

Oligocene (To)

Eocene (Te)

Paleocene (Tp)

" halk dalomi
and phosphates ; shallow ma-
Clamiote e Sociand Yot
PALEOZOIC-MESOZOIC

sandstone ; epi i ] de-

C (Ku)

M,

posits, becoming more marine
in the North

PRE-CAMBRIAN

ic/Pale-
ozoic (K1/Pz)

VI. GROUNDWATER FEATURES

V. MAN MADE FEATURES

— Main irrigation canal ; dashed if under construc-
tion

4+ Main drain

Al Main navigation canal

—"  Pipeline for water supply from surface water
=" Pipeline for water supply from groundwater
./  Barrage or dam
=  Tunnel or syphon
/N Sluice
15 Qasis ; cultivated
B 7Groun1dh»:a:er absmor:lf;’o/n;r wells ; dlschag =

Governorate or per oasis

Groundwater abstraction from wells ; di

[ ] less than 15 million m?/yr; indicated per Govern-
orate oOr per oasis
Selected deep well with information about litho-
logy, water level or salinity; data in accompanying
note

Water logged area due to accumulation of surface
water or groundwater.

Area of groundwater pollution

(1]

>

Conuour line of piezometric head of Quater
/5/ fer (1985) in the Nile Delta and Valley
relative to sea level;dashed where uncertain

Connour line of piezometric head of Nubian
ne aquifer (1985) in the Western Desert ;
in m relative to sea level;dashed where uncertain

-
=

X Contour line of piezometric head of
-~ limestone aquifer ; in m relative to sea level
-7

Direction of groundwater flow
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CARTE GEOLOGIQUE DE LA TUNISIE |

(%) Tunisia: Geological Map

Data Source:

scale: 1/500,000
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- Data entery



Arab Region Maps



Digitizing the maps included in The Water Resources Document in the
Arab World (ACSAD 1990). Data Source: ACSAD
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Digitizing - Terrain & Topography

Data Source: ACSAD
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%) Digitizing - Hydrographic map

Data Source: ACSAD
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ESCWA

Digitizing
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@ Digitizing - Hydrogeological Basins

ESCWA

Hydrogeologlcal Units

HydrogeologncalUmts ACSAD
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Digitizing - Water-bear

ng rocks
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ACSAD

Data Source

. Scale 1:5000,000,
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@/@\E Entered Attribute for Hydrogeological Map of the Arab Region.

%

ESCWA

Scale 1:5000,000, ACSAD, 1988

(=507
ML ML LR
P X
Id | hyd|leth| stra| unit hydro_en hydro_ar litho_en litho_ar srtato_en strato_ar Shape_Leng | Sk A
o 1 3(c 10 | karsticaquifers, occuring lly in tain terrains- ge lly with high | recharn s s JSo g 2y Sl pdl 2 s Aas 00 30 j< &80 Siddk | limestone, dolomite, chert R o et Y ] cretaceous = 11.990318
o| 1 3|mt 0 | karsticaquifers, occuring usually in mountain terrains- generally with high annual rechar &3 so JSo @ 850y Skl i 2 s Leas 200 30 i< 284~ |limestone, dolomite,chert R o et Y ] eocene, paleoc | s sl o sl 2.06379
0 1 3|{m1 2 | karstic s, occuring lly in mountain terrains- generally with high recharn s s QS gl 2y Skl 2 4is e 0030 S 350 S3k | limestone, dolomite,chert S aa) ASs g £ e eocene, paleoc | sy ol 473778
o] 1] 3 0 karstic s, occuring lly in terrains- generally with high rechar] s sio JS 1l 2y Sl s e SIS S35 JAk [limestone, dolomite,chert 3o jaa)Ldny £ yaa 1.099222
0| 1| 3(m3 4 | karsticaquifers, occuring lly in tain terrains- generally with high rechar s s QS0 gl fyy Sl 2 lis Qe N0 A0 s Sl Sid chert 2o aa)iinn £ e miocene g 3.980024
o] 1 3 0 | karstic ifers, occuring lly in terrains- generally with high rechar s so JSo gl #y Skl 3 8s Aan NS0 S A8l Sidd dolomite,chert R o et T o] 3.237378
o| 1 3|m3 49 | karsticaquifers, occuring lly in ntain terrains- generally with high rechan s se JSo gl 20y Skl 3 34s e 00 A0 S Ad JE dolomite,chert 2o jaa) Sl £ e miocene a3k 0.906771
of 1 3|m3 49 | karsticaquifers, occuring usually in mountain terrains- generally with high annual rechar %2 o JSo gl 85y Skl a3 s e 200 30 )< 384 ik |limestone, dolomite,chert R o et Y] miocene 1.556989
of 1 3|m3 49 | karsticaquifers, occuring lly in tain terrains- g Iy with high | recharn s s JSo g 2y y el pdll 2 3s Aa, 00 30 < S50 Sidk | limestone, dolomle chert 2o aa) LSl £ e miocene B3
1 1 3 0 | karsticaquifers, occuring usuaty in mountain terrans— geners hdatn- 3 ekl jdll 2 s Aan NS AL < A8L Ak |limestone, dolomitae ~ ) ASs s £ s
0| 1 3 52 | karstic s, occuring usually in mountain terga S g By Sl 2 A Aleas 0030 S AL Sid <
0 1 3ic2 11 | karsticaquifers, occuring usually in mountg et el il s e ety
o| 1 3|e2 11 | karsticaquifers, occuring usually in S el il e e
of 1 3|c2 6 | karstic ifers, occuring usually il B s Aean S
0| 1| 3|c2 | 26|karsticaquifers, occuring usualy Skl A Ry i A L it h o) I o)
of 1 3|m1c| 39 |karsticaquifers, occuring usua Skl jall 3 A4S s NS AL gy
of 1 3|c 34 | karsticaquifers, occuring usua ikl jall 2 s NS AL S
L 3|jc1 | 134 |karsticaquifers, occuring usua e il il e e
0| 1| 4|c2 | 87|karsticaquifers, occuring usually Skl A TS Day 00 A S AL G
0 1 31 0 | karsticaquifers, occuring usually in Sl jall B s Aean DAL S A8 Jidl
of 1| 3]j 0 | karstic s, occuring usually in moi B 5y Sl A La, NS0 S TSU DAk ;‘é_.xs,..)u..._,.}”;.. —
0 1 3|i 85 | karstic s, occuring usually in mountai At g Ay Skl 3 84 ey 030 < 8L Side |limestone) dolomite, chert 2K aa) iSup £ e jurassic — 5.257797
of 1 3|j 0 | karstic fers, occuring usually in mountain terrain ot A S gl 35y el | 3 s Adeas 200 30 < 38U Sk | limestone, dolomite,chert S jaa)ilng £ s jurassic - 2.289217
0 1 3|c2 74 |karstic fers, occuring lly in mountain terrains A0 Ao JE g Ay Skl pl 3 84S Abeas 0030 < 28U Sidde |limestone, dolomite,chert R o et Bt 16.858989
0| 2| 6/m3 8 | karstic aquifers, generally with fossil water and insig ant recharge ; paleokarst 32 yaas g ) LSl Al y Sl il 3 Ll A0 S 28l il (| evaporite LS e miocene g 4518493
of 2| 6(m3 8 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 y2a gd el LS Al y Ll ) 3 Al A0 S A8 A (| evaporite LAl jaa miocene Cai 34 4.45116
of 2| 3/m3 23 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 g2as gl Sl LSl Al y Sl el 3 Al A0 i< 24l i (| limestone, dolomite, chert S jaa)idug £ e miocene ey 7.122487
of 2| 4im S |karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 e g Fa il LS Al y Sl ) 3 Al A0 S 8 ZiEe (| mard or marly limestone g 5l P K ey €0CeNe, Paleoc | o saluy Jum sl 5.892919
0| 2 3|c2 16 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 ghas gl Ealad) ASLa Al p Al )| 3 Al A0 i< A4l i (| limestone, dolomite, chert S ) idng £ aa 6.643793
0] 2 3|j 45 |karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 e g Faial TS0 Ldad y Al | 3 paie L5 380 Sk (| limestone, dolomite, chert R o et ST jurassic o 9.385191
0| 2| 3|0 0 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 gas 1 il S50 ey A Dl 3 a0 S 380 ik (| limestone, dolomite, chert S jaa) dShs £ e 4423846
ol 2| 3j|c 100 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 pdas i Faal S50 Ldad y Al il 3 a4 5 A8 Zid (| limestone, dolomite,chert R e S T cretaceous = 17.163207
o] 2| 3[m3 51 |karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 g2as gl dalad ALl Al y Ll el 3l A0 K 24U i ( |limestone, dolomite, chert R miocene ey 23.640852
o] 2| 9ct 105 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst B e e R e e e el and li comple| i &l ; iy lower cretaceo |t o £ 42653337
of 2| 3(m3 0 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 g2a gd daladl LS Ll y Ll el 3l A0 5K 24 i (| limestone, dolomite, chert Qi aa) il £ e miocene 3k 13.385385
of 2| 3/m 23 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 32a gl Faladl A5l Al y Al ) 3l A0 S Ad Gk (| limestone, dolomite,chert 2 aa) iluy £ e eocene, paleoc | o suy cum sl 81.644297
0| 2| 2fh 124 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 gias gl Fa il LSl Bl p A ) 3l A0 K A4 Ak (| sandstone Ll jstea carboniferous | a2 3.228167
0| 2| 3|c2 S5 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst 32 phas g Ealldl A5 Al p Al ) 3l A0 S A8 i (| limestone, dolomite,chert S aa) iSy £ saa 3.373641
0| 2| 9m 57 | karstic aquifers, generally with fossil water and insignificant recharge ; paleokarst e i e et e T el § and limest AL i tertiary = 7.913549
0] 2| 0 0 0
0| 3| 2|ms 3 | groundwater occurence in y basins often inter- of limited areal exte |» faiu <y dow migal dal 3 i migal 3 2155 22 e sial sandstone ey jsaea pliocene o sl 7.3406
0 3 1|q 9 | groundwater occurence in sedi y basins often inter- of limited areal exte |» &aiw il y dou i sl T ) sy i gal & AS 44 52 siul glluvium, proluvium,congiomerat| s sl & « Y g «Sidal quaternary ) 12.795956
of 3 1|q 6 | groundwater occurence in sedi y basins often inter-montane of limited areal exte |» faiu Sy don il ol 3 2 5in e pmisal 3 25 23 s s alluvium, proluvium, congiomerat | s sl £ S siu cidal quaternary & 33.969217
0] 3 1|q 0 | groundwater occurence in sedimentary basins often inter-montane of limited areal exte |» aaiu il dou =i gl _lall 2 Sy o=igal 3 355 34 s siul alluvium, proluvium, congi L e quaternary & 2.161563 v
< : >
o 1% » \- (0 out of 263 Selected)
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@ Produced Map — Hydrogeology & lithology for Hydrogeological Map of Data Source: ACSAD
=CWA " the Arab Region. Scale 1:5000,000, ACSAD, 1988
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(@:& Digitizing - Arab Water Resources Map. Scale 1:1000,000
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@‘;ﬁ; Entered Attribute -Arab Water Resources Map. Data Source: ACSAD
EC“ Scale 1:1000,000 (Syria 1984

FID | Shape* | Id | pr prodE prodA litho lithoE lithoA stratA strcod1
138 | Polygon 0| 3|local aquifers with low productivity A allyl ) Adas 80 DAL S |Basalt =g el Bn
46 | Palygon 0| 1|Highly productive aquifers with important annual rechar |Less & e 05 5 L0s Lot a2 380 ik 9 |Basalt, fissured ta ol R Sy Bn
195 | Polygon 0| 1 [Highly productive aquifers with important annual rechar |fa &y 05 s Gally i) 4l ik 9 |Basal, fissured LT e S Bn
15 | Palygon 0| 4|Essentially unproductive aquifer Galia po Qs B e ULk 9 |baselt < == Bn
33 |Polygon 0| 3|local aquifers with low productivity fleemial Sioidasida Lil 6| chalky and nummulitic limestone, marl,| s «J e« Zdpp s ptih K aal llyhgf ol po2i2-3
73 |Polygon 0| 2|Aquifers with medium productivity and limited area exte | s= o 32 goas o S e Lall i3 B8 i 6 |chalky and nummulitic imestone, marl,| ol s « jeas ]« Sdsa s o b aa | il o il pg 22
76 | Polygon 0| 3|local aquifers with low productivity Ao Al A3 Adas A8 ik & | chalky and nummulitic limestone, marl| === «JJju « S s p s e K o = P po2i2-3
77 | Polygon 0| 2|local aquifers with low productivity e Gl ) Elas 4L AL 6 |chalky and nummulitic imestone, marl,| ol s « jess ]« Sdsa s o b o | il s il pg 22
94 |Polygon 0| 3|local aquifers with low productivity Ao Al A3 Edas 8L Ak & | chalky and nummulitic limestone, marl| === «Jju « S s p s i K o = P
95 |Polygon 0| 3|local aquifers with low productivity Asmain daol Zid ddas A8 Sl & |chalky and nummulitic imestone, s o g s i K e
126 | Polygon 0| 2|local aquifers with low prodyct ol il Ao A8l i 6 |chalky and nums s S g i K :
128 |Polygon 0| 2|Aquifers with mediumz R g Ll il A Sk & |chalky ap sl g s il
196 | Polygon 0| 1|Highly productive g Ll Lallnl o3 Al Sl 6 UAJS & ‘ m L\é\jﬁ\ - S
199 Polygon 0| 3[local aquiters dusla) daalyy L i 6 I s
50 | Polygon 0| 3|local aquifers - e ¢ e s 6 thhology Stratigraphy
160 | Polygon 0| 3|local aquifers d o o e L 6 _
162 | Polygon o[ 3[local aquifers Productivity oo & | chalky
182 | Polygon 0| 3|local aquifers with - e S Lides 6 |chalky h'n&stnn e\
14 |Polygon 0| 2|Aquifers with medium e e e e 3 |clay, sand, grave®Longlomerate lpjﬂé ‘s iq.lu ¢ iz q
16 | Polygon 0| 3|local aquifers with low produ fualnl S ddas A Sidia 3 |clay, sand, gravel, conglomerate |t as o ¢ o g o glaias nz-q
21 |Polygon 0| 3|local aquifers with low produc\s fiom el Loidasisa L 3 |clay, sand, gravel, conglomerate 1 glan £ ¢ o fay ¢ gl epl (2l n2-q
42 | Polygon 0| 3|local aquifers with low productivity Ao aa s Sis Aglaa Sdu Sidas 3 |clay, sand, gravel, conglomerate | plas o ¢ e oA g o i = q
44 |Polygon 0| 3|local aquifers with low productivity Siemial Loidasisa Lia 3 |clay, sand, gravel, conglomerate 1 glan £ ¢ e o fay ¢ gl b n2
70 [Polygon 0| 2|Aquifers with medium productivity and limited area exte | o sf 23 yoa 5f Lo sl Tl i s ik 3 |clay, sand, gravel, conglomerate | g g ¢ e o a6 jlns ) q
84 |Polygon 0| 3|local aguifers with low productivity e falls s dad b Lk 3 |clay, sand, gravel, conglomerate 1 glan o ¢ e i o gl e q
85 |Polygon 0| 3|local aquifers with low productivity B N, T 3 |clay, sand, gravel, conglomerate | e plas o ¢ e oA o i s q
86 | Polygon 0| 3|local aguifers with low productivity e falls s dad Sdu Lk 3 |clay, sand, gravel, conglomerate 1 glan o ¢ e i o gl - q
87 |Polygon 0| 3|local aquifers with low productivity Aot Aan s Ss Asdnd Riu Sidea 3 |clay, sand, gravel, conglomerate | ot las o ¢ i i g ¢ jlains ol Sl n2-q
88 [Polygon 0| 3|local aguifers with low productivity fdoi daaly i dgdau dd Sidda 3 |clay, sand, gravel, conglomerate It ghas o o e o i ¢ i sl n2
90 |Polygon 0| 3|local aquifers with low productivity e s Sz iddad Biu Ldda 3 |clay, sand, gravel, conglomerate (gt glas £ ¢ e oy o jlins el n2
91 |Polygon 0| 3|local aquifers with low productivity N 3 |clay, sand, gravel, conglomerate | las o ¢ emm i g 6 jlaias o el n2
92 [Polygon 0| 3|local aguifers with low productivity flam dally Siddgdad ddl L 3 |clay, sand, gravel, conglomerate T e L el n2
110 | Polygon 0| 3|local aguifers with low productivity e il Sicidas idu Lik 3 |clay, sand, gravel, conglomerate It len o ¢ o oy s jloms gl 2l n2-q
116 | Polygon 0| 3|local aquifers with low productivity e dally St dglad ddl e 3 |clay, sand, gravel, conglomerate I paglan sl o cma ey e jlms sl n2
118 |Polygon 0| 3|local aquifers with low productivity Adom Al Sis e Agu Sidea 3 |clay, sand, gravel, conglomerate | o glas o8 ¢ cmmm i g ¢ jlains ey q
122 |Polygon 0| 3|local aquifers with low productivity Ao daally it e ddd Zidde 3 |clay, sand, gravel, conglomerate Il ¢ cma o o s ol n2
123 |Polygon 0| 3|local aquifers with low productivity Adoem Aals Sd Addad A Sidda 3 |clay, sand, gravel, conglomerate | s plas o€ ¢ e i g o jlains s el n2
127 |Polygon 0| 3|local aquifers with low productivity Ao daally it e A Zidde 3 |clay, sand, gravel, conglomerate gl ¢ cma g o s S q
174 |Polygon 0| 3|local aquifers with low productivity fdoem Al Sl A A Sidda 3 |clay, sand, gravel, conglomerate | o plas o€ ¢ e i g ¢ jlains e el n2
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=) geo age

[ <all other values>
GROUNDWA 1

Bicarbonate

= [ geo age

= geo age

%3 Chloride
= Sulphate
geo age
<allothery | FID | Shape* | 1d | color | Tayp Regional_W GROUNDWATE | GROUNDWA _1
Regional | 0 | Polygon ] “ 45| Carbonate Formations 0 |Bicarbonate
1|Polygon 0 5 55 | Carbonate Formations 0 |Bicarbonate
- Alluvial 2 |Polygon 0 5 52 |Valley or plain promising for production Drilling 0|Sulphate
Carbonate 3 | Polygon 0 4 43| Alluvial 0 |Sulphate
= Clastisc G4 4 Polygon 0 B 65 | Carbonate Formations 0 |Bicarbonate
== Evaporites 5 | Polygon 0 ] 66 | Clastisc Ga'ara Formation 0 |Bicarbonate
Elood plae & |Polygon 0 4| 45 Carbonate Formations 0| Sulphate
Igenious a 7 | Polygon 0 5 55 |Carbonate Formations 0|Bicarbonate
Valley oxp 3| Polygon 0 5| 55|Carbonate Formations 0|Bicarbonate
9 [Polygon 0 5 52 Valley or plain promising for production Driling 0 |Sulphate
B <28 oties 10| Polygon 0 c 54 |Flood plain 0 |Bicarbonate
D1‘°'°' 11| Polygon 0 1 15 | Carbonate Formations 0 |Bicarbonate
= 12 Polygon 0 1 14 Flood plain 0 |Bicarbonate
— 13 |Polygon 0 = 44 |Flood plain 0 |Bicarbonate
— 14| Polygon 0 5 54 |Flood plain 0 |Sulphate
o 15 | Polygon 0 3 34 |Flood plain 0 |Bicarbonate
6 16 | Polygon 0 3 34 |Flood plain 0 |Bicarbonate
5 O HYDROGEOL 17 | Polygon 0 3 34 |Flood plain 0 |Bicarbonate
s 18 | Polygon 0 3 34 |Flood plain 0 |Bicarbonate
B Red: Ban 19 Polygon 0 3 34 |Flood plain 0 |Bicarbonate
B Green: Ba 20| Polygon 0 3 31| Alluvial 0 |Bicarbonate




Data Source: BGR, 2018
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ESgie -
Tbe o x
ERAR- DAL L L REEE
x
FID | Shape* | Id Aquifer :r_c c ¢ Litho_1 Lithology A
> 0] Polygon 0 |Fissured/ Local and discontinuous productive aquifer or extensive but only moderately - 3 |Limeston with chert
1| Polygon 0 |Fissured/ Local and discontinuous productive aquifer or extensive but only moderately 2 |Basatlt
2 | Polygon 0 |Fissured/ Local and discontinuous productive aquifer or extensive but only moderately 3 |Limeston with chert
3 | Polygon 0 |Stratum forming insignificant /Minor aquifer with local and limited groundwater resources 4 |Marl, Limestone, Marly limestone, Chalk
4 |Polygon 0 |Fissured/Extensive and highly productive aquifer 3 |Limeston with chert
5 | Polygon 0 (Stratum forming insignificant /Minor aquifer with local and limited groundwater resources 7 |sitstone, Limestone
6 | Polygon 0 |Stratum forming insignificant /Minor aquifer with local and limited groundwater resources 4 |Marl, Limestone, Marly limestone, Chalk
7 | Polygon 0 |Fissured/Extensive and highly productive aquifer 3 |Limeston with chert
& | Polygon 0 |Intergranular aquifer /flocal and discontinuous productive aguifer or extensive but only moderately 5|Sandstone
9 | Polygon 0 (Intergranular aquifer flocal and discontinuous productive aquifer or extensive but only moderately 5 |Sandstone
10 | Polygon 0 |Fissured/Extensive and highly productive aquifer 3 |Limeston with chert
11 | Polygon 0 |Intergranular aquifer flocal and discontinuous productive aguifer or extensive but only moderately 5|Sandstone
12 | Polygon 0 |Fissured/Extensive and highly productive aquifer 3 |Limeston with chert
13 | Polygon 0 |Fissured/Extensive and highly productive aquifer 3 |Limeston with chert
14 | Polygon 0 |Fissured aquifer /stratum with intermediate characteristics 4 |Marl, Limestone, Marly imestone, Chalk
15 | Polygon 0 [Fissured aquifer /stratum with intermediate characteristics 4 |Marl, Limestone, Marly limestone, Chalk
16 | Polygon 0 0
17 | Polygon 0 |Stratum forming insignificant/stratum with essentially no groundwater resource 6 |Granitic Basement Rocks
16 | Polygon 0 |Intergrannular /Extensive and highly productive aquifer 1 |Alluvium /Loose Sediments
19 | Polygon 0 | Intergrannular /Extensive and highly productive aguifer 1 |Alluvium /Loose Sediments
20 | Polygon 0 (Intergranular aquifer flocal and discontinuous productive aquifer or extensive but only moderately 5 |Sandstone
21 |Polygon 0 |Fissured/ Local and discontinuous productive aquifer or extensive but only moderately 3 |Limeston with chert
22 | Polygon 0 |Intergranular aquifer flocal and discontinuous productive aquifer or extensive but only moderately 5|Sandstone
23 | Polygon 0 | Intergrannular /Extensive and highly productive aguifer 5|Sandstone
24 |Polygon 0 |Intergranular aquifer flocal and discontinuous productive aquifer or extensive but only moderately 5|Sandstone
25 | Polygon 0 |Fissured aguifer /stratum with intermediate characteristics 4 |Marl, Limestone, Marly imestone, Chalk
26 | Polygon 0 |Intergranular aquifer flocal and discontinuous productive aquifer or extensive but only moderately 5|Sandstone v
p P P Py P P— : P - p ~ 1 p - N
T 1 » » |[EH|E | (0outof 51 Selected)
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map09_depth-to-gw_a7-b2.pdf, 1/650,000 sl 531 9— Shas dpilall A8dal) B 48 sal) oliall rhaw iy gius  Data Source: BGR, 2018
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= ¢ map9% Flt)0 Pos;lape' ldo — Depth_to_g A
gon m
[ <all other values> 1 [Polygon 01100-200m
Depth_to_g 2 |Polygon 0 (>400m
= 3 [Polygon 0|200-300m
N 100-200m 4 |Polygon 0(200-300m
[1200-300m 5 |Polygon 0/200-300m
Sy e [ ol oon
2 gon m
B <=100m 8 [Polygon 0300-400m
i >400m 9|Polygon 0/300-400m
7 unsaturated Area 10 | Polygon 0 (300-400m
= map9_1 11 |Polygon 0[200-300m
++ <all other values> 12 |Polygon 0/200-300m
et e | amoon
. . gon m
[JHigh Salinity Area 15 | Polygon 0]200-300m
[1Unsaturated Area 18 | Polygon 0 200-400m
20 17 |Polygon 0|200-300m
RGB 18 | Polygon 0(100-200m
Bl Red: Band_1 19 |Polygon 0|300-400m
B Green: Band_2 o z';”" e
gon m
M Blue: Band_3 22| Polygon 0/<=100m
23 |Polygon 0|100-200m
24 |Polygon 0|100-200m
7% | Pakinnn n [100_200m v
>
] 1» n |[BS
(0 out of 143 Selected)
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Difference in Groundwater Levels of the
A7/B2 Aquifer Between 1995 and 2017
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[] <all other values>
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0-25m
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I 75-100m
I >100m
= & maplil
[ <all other values>
difference
[CJHigh Salinity Area
.
[ map11_1
= O map111.tif
RGE
I Red: Band_1
[ Green: Band_2
Il Blue: Band_3

mapl1

difference

(A7/B2)
2017 5 1995 O La 3580 DA

x ale 1: 650 000

0-25m

25-50m

50-57Tm

753-100m

=100m

50-5Tm

0-25m

e O e e e e e e

=>100m

W

l}lpnr}gnn 0 | High Ea||ini::.r Area
1 |Polygon 0 |Unsaturated Area
2 | Polygon 0 |Unsaturated Area
3 |Polygon 0 |Unsaturated Area




Kuwait Maps,
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Data Source:

Kuwait wafra report, ACSAD project, 2014
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EN ™Y GeologyMap_Kuwait

Kuwait geological map,

Data Source: ACSAD, 2014

[] <all other values> OBJECTID 1* | Shape* | OBJECTID | SHAPE_Leng area Formation_ Formation1
Formation] 7] Polygon 1| 189279.820376| 645522146 "9 |Undifferentiated Fars and Ghar Formation
[] AeclianSand 2 |Polygon 2| 150312.127329| 696.089602 4 |Sabakah Deposits
] Alluvium 3 |Polygon 4| 34427689531 62.769102 5 |Upper Dibdibah Formation
[1Desert Floor Deposits 4 |Polygon 5| 190034.042882| 732.890476 9 |Undifferentiated Fars and Ghar Formation
[] Lower Dibdibah Formation 5 | Polygon 6| 213265.032335| 592610333 3 |Desert Floor Deposits
[] Lower Member Of Fars Fo 6 |Polygon 7| 606167.251792| 2589.165153 1|AeolianSand
[] Sabakah Deposits 7 |Polygon 8| 354125524477| 1383.498119 9 |Undifferentiated Fars and Ghar Formation
[] Undifferentiated Fars and ( 2 [Polygon 11| 353771.284969| 1026.854129 6 |Lower Dibdibah Formation
[C] Upper Dibdibah Formation 9 | Polygon 13| 320413.268909| 1186.48188 & | Lower Dibdibah Formation
[C] Upper Member Of Fars Fo 10 | Polygon 15| 214208.470577| 373.572911 5 |Upper Dibdibah Formation
@ [0 Landuse_Kuwait 11 | Polygon 16| 13955.817885 13.139167 3| Desert Floor Deposits
M Kuwait_poly 12 |Polygon 17| 21342543508 27.542187 3| Desert Floor Deposits
13 | Polygon 18| 65657.984951| 211.040462 1|AeolianSand
14 |Polygon 19| 17841.022144 16.194235 3 | Desert Fioor Deposits
15 | Polygon 21| 65374.569483| 197.045805 1 |AeolianSand
16 | Polygon 22| 126237.385109| 171.668308 8 |Lower Member Of Fars Formation
17 |Polygon 23| 252022.148911 512.636384 7 |Upper Member Of Fars Formation
18 | Polygon 24| 61575.312731 82.922537 6 | Lower Dibdibah Formation
19 |Potygon 26| 242760.898366| 827.379367 6 |Lower Dibdibah Formation
20 |Potygon 27| 85104.150184 63.613499 3 |Desert Floor Deposits
21 |Polygon 28| 73381.429279| 311.340904 6 | Lower Dibdibah Formation
22 | Polygon 29| 142484 955677| 501.816471 1 |AeolianSand
23 |Polygon 30| B844495.024772| 843.514864 5 |Upper Dibdibah Formation
24 |Potygon 31| 150689.734281 329.774115 3 |Desert Floor Deposits
25 | Polygon 32| 82954.189341| 110.889831 2 | Alluvium
26 |Polygon 33 95583.585347| 317.684518 1 |AeolianSand
27 | Polygon 34 135500.4909| 309.216409 6 | Lower Dibdibah Formation




@ Kuwait Landuse Map,
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Gl

GeologyMap_Kuwait
Landuse Kuwait
[] <all other values>
LanduseType
] <MNull>
[] Agricultural area
[ Built up area
[ Cemetery
[ Communications facility
[]Encampment
[ Intensive Animal Farm
[ Military Area
[] National Park/Protected Area
[10il Field
[] Power Substation
[1Quarry/Borrow Pits and Tailings
[]Racetrack
[1Range Land
[] Refuse Disposal Area
[] Scrapyard
[ Unused land
[ 1 Water Reservoir
[1Wooded Parkland

K uwa |-._ F_'i 0 | ¥

Data Source: ACSAD, 2014 &3¢
// - zx
i =
ObjectID* Shape * | Text_ Height LanduseType Label | Angle | MsLink_DN
1|Polygon R 291.49002 |Range Land R 0
2 |Polygon R 1.00002 |Range Land R 0
3 |Polygon w 1.00002 | Water Reservoir w 0
4 |Polygon R 1.00002 |Range Land R 0
5 [Polygon Q 1.00002 | Quarry/Borrow Pits and Tailings Q 0
6 |Polygon D 1.00002 |Refuse Disposal Area D 0
7 | Polygon Q 1.00002 | Quarry/Borrow Pits and Tailings Q 0
8 |Polygon B 1.00002 | Built up area B 0
9 | Polygon w 1.00002 | Water Reservoir w 0
10 |Polygon E 1.00002 |Encampment E 0
11 [Polygon R 1.00002 |Range Land R 0
12 |Polygon A 1.00002 | Agricultural area A 0
13 |Polygon B 1.00002 | Buitt up area B 0
14 |Polygon B 1.00002 | Built up area B 0
15 |Polygon B 1.00002 | Built up area B 0
16 | Polygon B 1.00002 | Built up area B 0
17 | Polygon 0 1.00002 | Oil Field 0 0
18 | Polygon B 1.00002 | Built up area B 0
19 | Polygon F 1.00002 | Intensive Animal Farm F 0
20 | Polygon PS 1.00002 | Power Substation PS 0
21 |Polygon D 1.00002 |Refuse Disposal Area D 0
22 |Polygon w 1.00002 | Water Reservoir W 0
23 |Polygon Q 1.00002 | Quarry/Borrow Pits and Tailings Q 0
24 |Polygon B 1.00002 | Built up area B 0
25 | Polygon M 265.00002 | Miltary Area M 0
26 |Polygon w 1.00002 | Water Reservoir w 0
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UAE Maps,

UAE Ground Water Aquifers
Productivity Aguifer
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Geology

Data Source:

ACSAD project, 2012
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<7 + UAE Ground Water Aquif Data Source: ACSAD, 2012 [ @)
2 L =1
=2 . round Water Aquifers =
= = Layers
= [0 Roads_Clip
— Sand
. Sa
= # UAE Ground Water Aquifers Fra
Type Sand
=1 Frac. LS (H. GW Pot.)
K& Alluvial Deposits ( H. GW. Pot.) FID | Shape* | Id Name Lithology Type | Informatio | G_W_Pot
B Juweiza Form (L. GW. Pot.) 0] Polygon 0 |Musandom Group Fractuerd Limestone 1 High
Simsima Form (L. GW. Pot.) 1 |Polygon 0 |Musandom Group Fractuerd Limestone 1 High
: . B, 2|Polygon 0| Alluvial Deposits Sand & Gravel 2 High
f"_" A,"'"”"“' Deposits (M. GW. Pot.) 3|Polygon 0| Alluvial Deposits Sand & Gravel 2 High
== Limestone (M. GW. Pot.) 4 |Polygon 0 |Alluvial Depostts Sand & Gravel 2 High
%" Alluvial Deposits (L. GW. Pot.) 5| Polygon 0 |Alluvial Deposits Sand & Gravel 2 High
E5 Wind BlownDeposits (L. GW. Pot.) 6 [Polygon 0| Alluvial Deposits Sand & Gravel 2 High
:i#. Wind BlownDeposits (M. GW. Pot.) 7 |Polygon 0 [Alluvial Deposits Sand & Gravel 6 Medium
¢ Sabkha (M. GW. Pot.) 8 |Polygon 0 | Alluvial Deposits Sand & Gravel 6 Medium
N T 9 |Polygon 0 |Alluvial Deposits Sand & Gravel 6 Medium
\ EvaporitesClay (M. GW. Pot) 10 |Polygon 0[Alluvial Deposits Sand & Gravel 3 Medium
Il Sabkha (H. GW. Pot) 11 [Polygon 0| Alluvial Deposits Sand & Gravel 6 Medium
Il Wind BlownDeposits (H. GW. Pot.) 12 | Polygon 0 |Alluvial Deposits Sand & Gravel 6 Medium
“  Ophiolites (L. GW. Pot.) 13 |Polygon 0 | Alluvial Deposits Sand & Gravel 6 Medium
uom Lands 14 |Polygon 0 |Alluvial Deposits Sand & Gravel 6 Medium
= 15 | Polygon 0 | Alluvial Deposits Sand & Gravel 6 Medium
= Shale (L. . .
= Shale (L. GW. Pot.) 16 Polygon 0 [Alluvial Deposits Sand & Gravel 5 Medium
== Clay Evaporites (M. GW. Pot.) 17 [Polygon 0| Alluvial Deposits Sand & Gravel 6 Medium
= [0 LandUse 18 | Polygon 0 | Musandom Group Limestone 7 Medium
[] <all other values> 19 | Polygon 0 |Musandom Group Limestone 7 Medium
Descriptio 20 [Polygon 0 |Musandom Group Limestone 7 Medium
] Agri cultural Area 21 |Polygon 0 |Musandom Group Limestone 7 Medium
. . 22 |Polygon 0 |Musandom Group Limestone 7 Medium
[ Built-up or Industrial Area 23 |Polygon 0 |Musandom Group Limestone 7 Medium
[C] Cemetery 24|Polvgon_ | 0Musandom Grouo Limestone 7 Medium
[] Communication Facility e
[] Forestry or Wooded Parkland
[1Mangrove

1 Bl M o wamen i o el




Data Source: ACSAD, 2014
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UAE Geology

ESCWA
= lLayers A
= [ Roads_Clip wh‘:‘" - =
- ARABIAN GULF
@ [0 UAE Ground Water Aquifer Alluy isfDEBos its
=
[ <all other values> OBJECTID* | Shape* | Id Name Lithology Type | Informatio | G_W_Pot | Shape
Lithology 33| Polygon 0| Musandom Group Limestone 7 Medium 4
[ 34 |Polygon 0 | Musandom Group Limestone 7 Medium 4(
[] Limestone 35 |Polygon 0 |Musandom Group Limestone 7 Medium 8¢
] Sabkha 36 | Polygon 0 |Musandom Group Limestone 7 Medium 7¢
& Sond 37 |Polygon 0 |Musandom Group Limestone 7 Medium 9
< 33 |Polygon 0 | Musandom Group Limestone 7 Medium "
[T Fractuerd Limestone 39 Polygon 0 [Musandom Group Limestone 7 Medium 63
[7] Ophioilte 40 | Polygon 0 | Alluvial Deposits Sand & Gravel g Low 34
[1 Ophiolites . 41 |Polygon 0| Alluvial Deposits Sand & Gravel 8 Low 1
[ ] Sabkha AR:’BM - 42 |Polygon 0 |Alluvial Deposits Sand & Gravel 3 Low 10¢
[JSand g 43 |Polygon 0|Alluvial Deposits Sand & Gravel 8 Low 172
[ Sand Gravel IAN G 44 Polygon 0 |Alluvial Deposits Sand & Gravel 3 Low 11
- ULF 45 |Polygon 0|Alluvial Deposits Sand & Gravel 3 Low 10:
[ Shale its 46 | Polygon 0| Alluvial Deposits Sand & Gravel 8 Low 131
= [J LandUse 47 | Polygon 0| Alluvial Deposits Sand & Gravel 8 Low t
[] <all other values> 43 | Polygon 0 [Alluvial Deposits Sand & Gravel 8 Low 1€
Descriptio 49 | Polygon 0| Alluvial Deposits Sand & Gravel 8 Low 83
[ Agricultural Area 50 | Polygon 0 [Sabkha Deposits Sand & Gravel 8 Low 216:
] Built-up or Industrial An 51 |Polygon 0 [Alluvial Deposits Sand & Gravel 8 Low 16¢
52 |Polygon 0 |Alluvial Deposits Sand & Gravel 8 Low 30(
[C] Cemetery 53 |Polygon 0| Alluvial Deposits Sand & Gravel 3 Low 32¢
[ Communication Facility 54 | Polygon 0| Alluvial Deposits Sand & Gravel 8 Low 90
[] Forestry or Wooded Parl 55 |Polygon 0 |Wind blown Sand Sand 9 Low 37
[]Mangrove 56 | Polygon 0 | Aluvial Deposits Sand & Gravel 8 Low 18
] Not Determined 57 | Polygon 0| Alluvial Deposits Sand & Gravel 8 Low 37
T SE T 58 | Polygon 0 |Wind blown Sand Sand 10 Medium 50¢
59 | Polygon 0|Sabkha Deposits Sabkha " Medium 123




"‘\ Data Source:
S

oA Assessment-of-Groundwater-Resources-of-
Digitizing Maps of Lebanon Lebanon. pdf, 2014

* leban_hydro (groundwater basins)

 Sub_watersheds
« major_geological_structure
e main_faults, Fault

* Springs PROJECT PARTNERS:

S
kg WATER MANAGEMENT
LEBANESE REPUBLIC

MINISTRY OF ENERGY AND CONSERVATION
AND WATER

TECHNICAL CONSULTANTS:

-0 W W rivec g

ELARD BURGEAP G2



_

{

4

)

= Digitizing -Ground water Basins
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Data Source:

Assessment-of-Groundwater-Resources-of-
Lebanon.pdf, 2014

B =F Layers

DI BEEHEH

B #®H

HEH

m

=

O springs

O main_faults

[ lebanon_lines

O lebanen_lines

O faults

O lebanon
<all other values>
STRAR

[ 1 Cretaceous Sandstons Basins
[]1Eocene Basins
Jurassic Basins
[1Miocene Basins
[1Neogen /Quaternary Basins
cretaceous basins
I unproductive basins
O leban_hydro
O leban_hydro
[0 Assessment_ Groundwater_Resources_Leba
[0 geological_structure
[0 major_geclogical_structurel.tif
[0 Sub_watersheds

O
[0 Sub_watersheds1.tif

Table
3B RS X
leban_hydro
FID | Shape* | Id STRAR NAMES
37 | Polygon 0 |cretaceous basins Figeh cretaceous basins
46 | Polygon 0 |cretaceous basins central Anti_ lebanon cretaceous basins
54 |Polygon 0 |cretaceous basins Mount lebanon_Bekaa cretaceous basins
55 | Polygon 0 |cretaceous basins Western Kneisseh cretaceous basins
67 | Polygon 0 |cretaceous basins southern Anti _lebanon cretaceous basins
75 | Polygon 0 |cretaceous basins Qaraoun cretaceous basins
84 | Polygon 0 |cretaceous basins jramaq cretaceous basins
86 | Polygon 0 |cretaceous basins Jezzine cretaceous basins
91 |Polygon 0 |cretaceous basins Sarafand- Khaldi cretaceous basins
100 | Polygon 0 |cretaceous basins Batroun jounie cretaceous basins
102 | Polygon 0 |cretaceous basins Naqoura_sarafand cretaceous basins
105 |Polygon 0 | cretaceous basins MNagoura_sarafand cretaceous basins
125 | Polygon 0 |cretaceous basins Magoura_sarafand cretaceous basins
132 |Polygon 0 |cretaceous basins
133 |Polygon 0 |cretaceous basins MNagoura_sarafand cretaceous basins
140 | Polygon 0 |cretaceous basins Magoura_sarafand cretaceous basins
18 | Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
48 | Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
50 | Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
51 |Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
52 |Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
57 | Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
58 | Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
55 | Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
80 |Polygon 0 |Cretaceous Sandstons Basins Jezzine Sandstons Basins
83 |Polygon 0 |Cretaceous Sandstons Basins Jezzine Sandstons Basins
85 |Polygon 0 |Cretaceous Sandstons Basins Jezzine Sandstons Basins
96 | Polygon 0 |Cretaceous Sandstons Basins Jezzine Sandstons Basins
97 |Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
98 | Polygon 0 |Cretaceous Sandstons Basins Metn_Chouf Sandstons Basins
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Data Source:

Assessment-of-Groundwater-Resources-of-Lebanon.pdf, 2014

Digitizing - Major geological structure, Main faults, Fault, Springs
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& major_geological_structurel.tif
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M faults
[ lebanon
[0 leban_hydro
[ leban_hydro
O leban_hydro

[ Assessment_ Groundwater_Resources_Leba

geological_structure

<all other values>

geo_str_fe

Aakar Platform
Jurassic Outcrops
Saida Olatform
Tyr Platform

# [ Sub_watersheds
[0 Sub_watersheds].tif

Shape* | Id geo_str_fe
0| Polygon 0 T
1 |Polygon 0 |Aakar Platform
2 |Polygon 0 |Jurassic Outcrops
3 |Polygon 0 |Jurassic Outcrops
4 [Polygon 0
S [Polygon 0 |Saida Olatform
6 | Polygon 0 | Tyr Platform
7 |Polygon 0 |Jurassic Outcrops
8 | Polygon 0 [Jurassic Outcrops
9 |Polygon 0 |Jurassic Outcrops
10 [Polygon 0 |Jurassic Outcrops
11 | Polygon 0
12 |Polygon 0 [Jurassic Outcrops
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[ 1<all other values>
MName

]

] Abo Ali

[1 Abou Alassouad

[ Alassi

[ ] Antelias

[ Arka

[] Asfour

[ Awik

[1Bacchta

[]Beirut

[] Bissanye

[]Bshemoun

[ El Awali

[]El Bared

[C1ElJouz

[ El Kalb

[1El damour

[ El kabir

[1Fidar

[] Ghadir

[1Ham_Maaraboun

[] Hasbani

[1!brahim

[] Kharoub

[ Litani

[ Litani Assi

Data Source:

ERAE- AL -1 IR

Sub_watersheds
FID | Shape* | Id Name
52 | Polygon 0|Zahrani
T |Polygon 0 [Yammoune
17 | Polygon 0|West Barsa
13 | Polygon 0 |Wadi Minieh
19 |Polygon 0 |Wadi Barsa
61 |Polygon 0 (Tfail
25| Polygon 0 [South Madfoun
57 | Polygon 0 |south Litani
49 [Polygon 0|South Awali
51 | Polygon 0 | Sainik
53 | Polygon 0 [Saida
& |Polygon 0 |Ostouane
22 |Polygon 0 [North Aljouz
28 | Polygon 0 (Mouhnane
S |Polygon 0 {Marjhin
58 | Polygon 0 [Mansiyye
24 |Polygon 0 (Madfoun
33 | Polygon 0 |Maalmelteine
6 |Polygon 0 |Litani Assi
0| Polygen 0 |Litani
47 | Polygon 0 (Kharoub
37 |Polygon 0 |lbrahim
&0 | Polygon 0 |Hasbani
62 | Polygon 0 |Ham_Maaraboun
44 | Polygon 0 |Ghadir
30 | Polygon 0 |Fidar
M4 0o » n [|BS

Assessment-of-Groundwater-Resources-of-Lebanon.pdf, 2014
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W Data Source: The water resources of Yemen,

——

= Digitizing— Yamen Hydroge« Technical report, 1995
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O Yaman_fig2_Geology
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[ <all other values>
class
O
[] Only local and limited groundwater resources
[ Strata with wssentially no groundwater resources
M highly productiv aquifers in which fissure flow is dominant
M highly productive aquifers in which itnergranular flow is dominant
[] highly productive aquifers of mixed type (pores and fissures)
[ moderately or poorly productive aquifers of mixed types
[ moderayely or poorly productive aquifers in which itnergranular flow is ¢
[ only local and limited groundwater resources
superimposes aquifers (the wide stripes refer to the upper one)
[0 ytileusXgM2K8bLKkEDP-AS1ePds.png
[0 N55Tc-oLNOuzZam90ghLsROGD5U.jpg
O n1U5gwBiwMo7s-fWOh2kSe3Kils,jpg
O n_C4vBfAV30O9RfkGjfduaZoxjAs.jpg
[0 Map-5_Yemen-Aquifers_1024px.png
O yaman.tif
O Yemen-fig2.3.tif
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Data Source: The water resources of Yemen,
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= Digitizing— Yamen Geolo Technical report, 1995
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Libya Hydrogeological Map



{ X’ Arab Water Resources Map.
e Scale 1:1000,000 (partially Libya), ACSAD 1990
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Arab Water Resources Map. Data Source: ACSAD @“1
Scale 1:1000,000 (partially Libya), ACSAD 1990

These maps contain the following Layers:
1- Groundwater occurrence
* Aquifers with high productivity and significant annual feeding or extensive aquifers
* Aquifers with limited average productivity or heterogeneous
* Local aquifers with poor productivity
* Generally unproductive layers
2- depths of groundwater table
3- Groundwater quality (salinity...)
4- Lithology, types of rocks and soils,
5- Stratigraphy and geological ages are classified into: quaternary-Eocene-Cretaceous
6- Surface water and springs
7- Wells & dams
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@ Produced Libya Map -Arab Water Resources Map. Scale 1:1000,000 Data Source: ACSAD
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! Entered Attribute -Libya Data Source: ACSAD <=
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FID | Shape- waler_vroa wvarer_rFr_a Lith_no Lithology Litology_A Ages Age_a Age_e l\‘pr_HOx*'
17 | Polygon 0 |4 - Essentially unproductive aquifers 4 Aalu ps s e DB 0 ‘
94 | Polygon 0 |4 - Essentially unproductive aquifers 4 ety ps s e JEL 9 |Undifferentiated basic — mainly bf J= fads = L2 s Ty v Tv ‘
95 | Polygon 0|4 - Essentially unproductive aquifers 4 Aad s s 8 e Tk 8 |Claystone — siltstone — sandston| 7z — 5 s — 2k maKu Jo ~E Ku :
96 | Polygon 0|4 - Essentially unproductive aguifers 4 Aol S s Y e Jidd 9 |Undifferentiated basic — mainly b J= 2ads oo 00 s Ty Tw Tv i
97 | Polygon 0|4 - Essentially unproductive aquifers 4 Aaly o Ao Y e ik 9 |Undifferentiated basic — mainly b J= 2ais o o3 s Ty Tv Tv :
98 | Polygon 0 |4 - Essentially unproductive aguifers 4 Aadu s s e ik 8 |Claystone — siltstone — sandston|z — @2 o= — b aalKu g s p Ku !
100 | Polygon 0|4 - Essentially unproductive aquifers 4 Fadu o s Y e ik 1|Gravel - sand- shale- conglomer| sy - sk - (14 - aal|E [ E ‘
101 (Polygon 0 |4 - Essentially unproductive aquifers 4 Aol g oY e Siid 4 |Limestone - calcarenite e Rl Tp s el Tp :
102 |Polygon 0|4 - Essentially unproductive aquifers 4 Aol o Ao Y e SiEk 4 | Limestone - calcarenite S K e Tp e Tp !
103 | Polygon 0 |4 - Essentially unproductive aguifers 4 Aol o s ¥ ) pas Sl 8 |Claystone — siltstone — sandston| z — 5 = - b palKu e — J‘---\ i
104 | Polygon 0 |4 - Essentially unproductive aguife————14 fatu o Lis 3 pa ik 9 |Undifferentiated s——""""h jo dods = Lol aalTy
105 | Polygon 0|4 - Essentially unprody~" TN s 1 g i 1|Gravel
127 |Polygen 0|4 - Essentially unp”” Ne 1 s i 15 |Intruy” L JS 9:" Al
128|Polygon 0|4 - Essentially u/ Ailall daaliiy) N =i 15 Intr{ . g
129 | Polygon 0|4 - Essentially - . £ |y ik 15 | intri\ Lit hology
130 | Polygon 0|4 - Essentially W\ Prod uctivity Joys i 5 | Dolom_
131|Polygon 0|4 - Essentially unp 3 ey il 5 Dnlnnihc\t..\ _lyiy Feaf 5 palTp N\
132 | Polygon 04 - Essentially unprods._ s 3 pas Sida 9 | Undifferentiate\_-aSic — mainly b Jis ieds po Lo jaal Ty \ .
133 | Polygon 0|4 - Essentially unproductiven e o A4S )y peas il 9 |Undifferentiated basic — mainly b J= 3ads jo 03 ;s Ty N~ Tv !
153 [Polygon 0|4 - Essentially unproductive @, _<r§ 4 Aalu o o)) pas Jdd 6 |Sandstone — slitestone — claystolz— s 5 o — oy 2= [Tm e g Tm ‘
154 |Polygon 0|4 - Essentially unproductive aquifers 4 Falid s s 1 ey ik 6 |Sandstone - slitestone — claysto|r— &5 joa = L) 2= |Tm il Tm ‘
155 | Polygon 0 |4 - Essentially unproductive aquifers 4 el o s 3 ) pas Sidde 6| Sandstone - slitestone = claysto|r— su@ oo = A4 2a |Tm e g Tm ‘
156 | Polygon 0 |4 - Essentially unproductive aquifers 4 Aatu po Lo Y pa Sk 5 | Dolomitic — Limestone to dolomitel —wadsis Sssls £ j=alTm Cpama Tm ‘
157 |Polygon 0|4 - Essentially unproductive aquifers 4 Aol s Gs Y ) e Sk 6 | Sandstone - slitestone — claysto|z— 0 s — 4y pa |Tm Cp3aa Tm ‘
158 | Polygon 0|4 - Essentially unproductive aguifers 4 Al s B ¥ pa Sl 4 |Limestone - calcarenite CugEhE K ma To-Te-Ku| cu sl ol To-Te-Ku ‘
159 |Polygon 0 |4 - Essentially unproductive aquifers 4 el o Ao 1) gy Sidida 4 |Limestone - calcarenite e el el To-Te-Ku| cum sl sl To-Te-Ku ‘
162 |Polygon 0 |4 - Essentialty unproductive aquifers 4 Fadu o Ao 3 pai Sidkd 4 |Limestone - calcarenite S A K aa To-Te-Ku| o=l sl To-Te-Ku ‘
163 | Polygon 0 |4 - Essentially unproductive aquifers 4 el o Lo Y pa Sidd 4 |Limestone - calcarenite s meted Ul To-Te-Ku| sl To-Te-Ku i
165 | Polygon 0 |4 - Essentially unproductive aquifers 4 Aol s Ads Y ) e Sk 4 |Limestone - calcarenite e To-Te-Ku| o s 5 To-Te-Ku :
167 | Polygon 0|4 - Essentially unproductive aguifers 4 Al s G Y ) pea Sidia 4 |Limestone - calcarenite e To-Te-Ku| o s sl To-Te-Ku :
169 | Polygon 0 |4 - Essentially unproductive aquifers 4 el o Ao 1) gy il 4 |Limestone - calcarenite i I e To-Te-Ku| cum sl sl To-Te-Ku ‘
173 |Polygon 0 |4 - Essentialty unproductive aquifers 4 ol o Ao 3 pas ikl 4 |Limestone - calcarenite Sl K e Tm s gu Tm :
178 | Polygon 0 |4 - Essentially unproductive aquifers 4 el o Lo ) pa S 4 |Limestone - calcarenite e SIS K e Tm e Tm ‘
181 | Polygon 0|4 - Essentially unproductive aquifers 4 el s Ao Y ) e Sidda 4 |Limestone - calcarenite e Tm ey Tm :
182 |Polygon 0|4 - Essentially unproductive aquifers 4 Aalu o Gis 8y pas Sidid 4 |Limestone - calcarenite e R Tm S gl Tm :



EGYPT Maps




LL&%\
\ S=7

ESCWA

EGYPT- Hydrogeology

Data Source:

Water research Center(WRC)
Ministry of Public Works and

Water Resources
Scalel/2,000,000



(@) Digitizing ~-EGYPT Lithology

]
= [ Arrows
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# Linesl
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=R} lithology_Intersect]

[] <all other values>
LITHOLOGY
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[1Mesozoic/limestone, chalk, dolomites and phosphates;

[] PALEOZOLCMESOZOLC/ Sandstone; epicontinental deg

[ Pre-Cambrian/igneous, metamorphic and vecanic rock

[1 QUATERNARY/fine sand; sand dunes

[ QUATERNARY/mixed salt, gypsum and clay; sabkha deg

[ QUATERNARY/silt and clay ; cultivated Nile debosits

[1 TERTIARY/Clays and sands (marine deposits ), gravelly s

[] TERTIARY/Coarse sends and gravel with limestone interl

[1 TERTIARY/Limestons with chert;shallow marine deposit:

[] TERTIARY/gravel sheets and conglomerates (terrestrial d

[ 1 TERTIARY/shale with few bands of limestone: shallow m

[1 TERTIARY/volcanics, mainly basalt

[ TERTLARY/Limestons clastics and gypsum; shallow mar

[] TERTLARY/Limestons with chert;shallow marine deposit
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Digitizing — EGYPT —Hydrogeology

FID_lith_1 ld_1 Hydro_Un_1 LITHOLOGY Stratigrap
12 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
329 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
143 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
144 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
145 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
177 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
178 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
179 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
184 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
199 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
205 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
208 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
209 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
210 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
21 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
216 0 |Granular Rocks TERTIARY/gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
27 0 |Granular Rocks TERTIARY/gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
304 0 |Granular Rocks TERTIARY/gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
362 0 |Granular Rocks TERTIARY /gravel sheets and conglomerates (terrestrial deposites) and interbedded sand and clay (fluvio ma|Oligocene (To)
1 0 |Karstified and Fissured Rocks TERTIARY /volcanics, mainly basalt Oligo-Miocene (Tv)
2 0 | Karstified and Fissured Rocks TERTIARY /volcanics, mainly basalt Oligo-Miocene (Tv)
3 0 | Karstified and Fissured Rocks TERTIARY /volcanics, mainly basalt Oligo-Miocene (Tv)
277 0 | Karstified and Fissured Rocks TERTIARY /volcanics, mainly basalt Oligo-Miocene (Tv)
341 0 | Karstified and Fissured Rocks TERTLARY/Limestons clastics and gypsum; shallow marine and lagoonal deposits Miocene (Tm2/Tm3)
142 0 |Granular Rocks TERTLARY/Limestons clastics and gypsum; shallow marine and lagoonal deposits Miocene (Tm2/Tm3)
183 0 |Granular Rocks TERTLARY/Limestons clastics and gypsum; shallow marine and lagoonal deposits Miocene (Tm2/Tm3)
185 0|Granular Rocks TERTLARY/Limestons clastics and gypsum; shallow marine and lagoonal deposits Miocene (Tm2/Tm3)
198 0 |Granular Rocks TERTLARY/Limestons clastics and gypsum; shallow marine and lagoonal deposits Miocene (Tm2/Tm3)
200 0 |Granular Rocks TERTLARY/Limestons clastics and gypsum; shallow marine and lagoonal deposits Miocene (Tm2/Tm3)
284 0 |Karstified and Fissured Rocks TERTLARY /Limestons clastics and gypsum; shallow marine and lagoonal deposits Miocene (Tm2/Tm3)
292 0 |Granular Rocks TERTLARY/Limestons clastics and gypsum; shallow marine and lagoonal deposits Miocene (Tm2/Tm3)
293 0 |Granular Rocks

TERTLARY/Limestons clastics and gypsum; shallow marine and lagoonal deposits

[ TERTLARY/Limestons clasti'cs and gypsum; shallow mar
[]1 TERTLARY/Limestons with chert;shallow marine deposit
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(#) Digitizing - EGYPT - Points features
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o) points_egypt FID Shlpe id | Type MMF POINT_X | POINT_Y
¢ <all other values> d W Popt 9 - 27.04593] 29.931405
41 |Point 0|4 GWF_Spring ; discharge =25m"3 /day 28.916444| 30237835
MMF 76 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 34.436199| 30628661
® GWF_Spring ; discharge >25m*3 /day 79 | Point 0|4 GWF_Spring ; discharge >25m"3 /day 34 530751 | 29.027879
@ GWF_Thermominerai spring - temperature mor tha 80 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 33.370795| 29.038586
A MMF_Area of groundwater pollution 83 | Point 0|4 GWF_Spring ; discharge >25m"3 /day 32.915723| 29.247384
B MMF_Ground water abstraction from wells; discha 96 | Point 04 GWF—SP'T“Q . discharge >25m"3 /day 26.389813| 29.109137
g 3 123 | Point 0|4 GWF_Spring ; discharge >25m"3 /day 33.688096 | 28.536163
B MMF_Ground water abstraction from wells; dischar 124 [Point ola GWF _Spring - discharge >25m"3 /day 33950789 28.53997
L MMF_SeIected deep well with information about Iif 158 | Point 0la4 GWF_Spring ; discharge >25m"3 /day 29 178542 25 73411
T e e 157 | Point 0|4 GWF_Sprfng - discharge >25m"3 /day 30.762311| 25.789313
J 158 | Point 0|4 GWF_Spring ; discharge >25m"3 /day 30.762311| 25.715074
= @ Tunel 159 | Point 0|4 GWF_Spring ; discharge >25m"3 /day 30.75088%9 | 2562751
- 160 | Point 0|4 GWF_Spring ; discharge >25m"3 /day 30.585279| 25737917
161 | Point 0|4 GWF_Spring , discharge >25m"3 /day 30.501522 | 25732206
B @ Arrows 170 | Point 04 GWF_Spring ; discharge >25m"3 /day 30.581472| 25452382
— <all other values> 172 | Point 0|a GWF_Spring ; discharge >25m"3 /day 30.583375| 25332457
Id 174 | Point 0|4 GWF_Spring ; discharge >25m"3 /day 30.5867 | 25.025982
»1 177 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 30.625254| 24.81659
2 178 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 30.625254 | 247480861
>3 179 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 30.630965| 24 677629
. 180 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 30777539 | 24717604
=] elev_point 183 | Point 0|4 GWF_Spring ; discharge >25m"3 /day 30.655711| 24.612908
® 184 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 30.691879| 24 548187
= Lines1 186 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 30.731854 | 24 492933
<all other values> 187 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 30.962186| 24.553897
Type 191 | Point 0|4 GWF_Spring ; discharge »25m"3 /day 29361284 | 25383853
0 192 | Point 0|4 GWF_Spring ; discharge »25m"3 /day 29317502 | 25452382
193 | Point 0|4 GWF_Spring ; discharge =25m"3 /day 29.020545| 25486646
e==1 224 | Point 0|4 GWF_Spring ; discharge »25m"3 /day 33.327251| 29577445
ee? 78 | Point 0|5 GWF_Thermominerai spring - temperature mor than 30 degrees clecius 34 430845 | 28.879757
84 | Point 0|5 GWF_Thermominerai spring - temperature mor than 30 degrees clecius 32.976399 | 29209908
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Reviews: The differences of the Hydrogeological units classification between Arab countries

- Examples.

REGIONAL WATE R-BEARING SEDIMENTS

- —

Flood Plain

Alluwial

5 Clastics (Injana, Mukdadiva, Bai Hassan

and Dibdibba form ations)

| Evaporites (Fatha Formation)

Valley or Plain Promising for Production Drilling

Carbonate formations

Clastics Ga'araFormaton

[genious and Metamorphic Rocks

uuuuu

2~

o~
N
—

S
b
el

-
e
s
-~
A

s
i
el

-~

Sl daly Pl b 5 g d e dediy e Sl b e b 1 )
S Jom Lk ks
L lighty thmmw-lm-ntﬂ"
aquifers with considerable water reserves.

- Laeslinfs Jin o oy o g
Corevel. sand, shalc. songhomes e
- s Jas o W, O

Sand dune, mnd snd grpoem
__Foiris

Mart and Chaly st
_ rieltelis

3

- PR g g B

Dulemitc Emestorw 1o debomite
- e Rl T R O

Santstane, sititone. daytenc

- LAsl gl g1y L AR ey e
f lth layers of

o the base

- Bl S I
Claystose, ditsione, sandsione and ppeferous mari

- R R A )
Undifferentuted basic, malnly besall rocks.

Lithology

<o Alluvium/Loose Sediments

“ Basalt

- E';

Sandstone
Siltstone, Limestone

Limestone with Chert - Granitic Basement Rocks

Marl, Limestone,
Marly Limestone, Chalk

Local names of the hydrogeological units

S5 Alluvium

“T B4/BS

L. Al/A6

“  Basalt . Zarqa (Z)/Kurnub (K)
Khriem
G | B3 Ram
A7/B2

==
-
Toaceh
=

Iraq Classification

Syria Classification

Jordan Classification




Federal Geographic Data Committee

FGDC Digital Cartographic Standard

601
aravel of
conglonerse
{tstoplon)

602
Grave of
CONGONn erate
{2nd opor

OF CONgION & Zhe

a03 605
Crossbedded gavel Brectia(istoption) Brecda

604
Crossbedded sand
or sandstone

{15t option)

610 611
Crossbedded sand  Ripple-badded s3nd
or sandstone o sandsone

{2rd option

612
Argillacaous of
shaly sands one

624
Caboraceois
shale

618
Dolon ific
sitsone

a19

621 632
Lifin@stone  irregular Crossbedded Cherty crossbedded Cherty and sandy
(purrow?) Miings of i &= 10ne limestore crossbedoed limg
[ccharadal dolomite clastic limestone
e - 1, TPT o e
= 5 =
ro- T "rTl'rf_r_]l
- [ i L -
638 G 641
Argllacaous of Cherylimestone  Cherty imesone  Dolomile limesone, Dol
shaly limesone (1=t oplon) (2nd option) limy dolosone, o d
lim y dolom ite

for Geologic Map Symbolization

FGDC Document Number FGDC-STD-013-2006
Lithological Symbolization

Appendix A

5 =
I- l- v - x}
f.r.*:;!‘;: s Y I I T 7:;“’\—,\;‘
645 646 647 648 640 | Fix5 0oz =]
Sandy dolosone  Silty dolosone Argliaceous o Cherty dostone Beddedche |~y T~ Do f,fi:-z
or dolomie of dolomite shaly doostone or golomie (1stopron] [N /0 L0 20 ;)‘A’Iri
of dolcehite ‘', 2800
ni'n-ﬂ\-fﬁd‘ — _
v ==
- - -—
b - - e =
652 653 654 656
Fossiliferous rock: Ciatomacecus Subg aypwmcke Crossbedded Fipple-bedd
rock b Ipmcke abgrapwec)
- — Soapstone, tle,
T e
T . —— = _Ja TR XXX rrTrTrTY gy o 7
TITTTTTTITeTTTTTY - -~ AR A0 DRI XXXXXNX H= = = - rrrzzrzrz
= AAAAAAA XXX XX Ko o it o L2EREE L
660 661 BE2 (o] YYYYYYY XXX KRR R *'+*'F' rrrrr11
-+
Bony chal of Underday Rintclay Bentonie Glauconig] |4 4 A A A4 s EENNRXN e o o ] ; fFrzzzrzrz
im pure coal Yy yyvy XX N X XXX o el i EEEXREER
711 712 713 7 716
Tufaceous rock Crystd ur Desitrited Volcanic brecaa Zediticrock
ur or agglomerae
I3 s L ¥
STdiT N + o+ +
\-,\"I‘-':‘ -r‘o-‘-r‘v-‘
660 Ny (oo RS
Sal Inermedied [T OO (T ERAP Lo i S SO sogetsst
;m;memd 717 718 721 722
! Basaltc tows Ganie (1stopton)  Granite{2nd oplo QNeous rock Qneous rock
{1stopton) {2ndopton)
2 @ 9 A AT T T
. “ v x ™ A A
TR LN rERTR
673 674 S . o %) £ E XA
Interbedded shae  ntebedded shale i — —— e
and lim esone and lim esore areous shale 2nd siltylimesone 723 724 725 727 728
(shale dominant) {shale dominant limestone (shale and shae Ignes rock Igneusrock aneous rock \NEous rock Igneous rock Qreous rock
{1stopton) (2nd opton) dominzny (3rd option) { #th cption) (Sthopton) (6% opton) (71 opticn) (2t opton)
S O TR, S — —_—
e e ! r"]ﬂl‘vl“ 'dhlu 2 '\.: ”: 7S t4 \l 1 'v'vvv'l""'v'v' K.f/\ /:’ 5
—E—J:__‘—::_Z—i: ."EI‘?'LHEY‘IFH ..‘o \:\" [\;'\l¢\ vYvvvvvvy K -Y 2\
- - e ;|"J.;J-|,.Lfl‘[li N s: : W oSl YYVYYYYYY I\ )
le L) A N -4 IRARE AR EE )\ S\ -
680 682 68 684 35N = 3.1 YYVYVVYY W3y /2
nerbedded Till or diamicion Till of dizmicton Till of diamicon Loess (15t opt 729 730 7 732
e {1stoptiory {and aptien) (70 opteny Paphytite rock Paphyfite rock vitrophyre ouxtz ore
cdoaecus snae {1stopton) (2nd option)




Hydro Lithological Classes
Southern African Development Community
SaADC Hydrogeological Mapping Project

Hydrogeological Mapping Procedures and
Guidelines Table 3: Hydro - lithological classes of the SADC HGMs

Hydro - lithological classes

Unconsolidated sands and gravel

.2 Clay, clayey loam, mud, silt, marl

Unconsolidated to consolidated sand, gravel, arenites, locally calcrete, bioclastites
W Sandstone

Shale, mudstone and siltstone

Interlayered shales and sandstone

Tillite and diamictite

Dolomite and limestone

Volcanic rocks, extrusive

Intrusive dykes and sills

Paragneiss, quartzite, schist, phyllite, amphibolite
Granite, syenite, gabbro, , gneiss and migmatites

Covmiasanet by » Oadegwa ¢ Lo wion «
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