el

pxaid LS Jspall Sl (e Alaall (& 3la) ) e 80 geaall A pall ASLaall 8 dsaull s
o g Al sl o gaudl aal g 5 ) siall Apaally Gladas oy e slye Jadad delin il S
Al ) elal) S Ba  J sl had e ol jad) asciad) Jadi )5 aaall Jladi 4501 yandl dakaiall djleal
Oe b2l Jiud eyt asas @B ol Lee A sall sbaad) o suie plii) Aul ) ddkie Jled
it Claslee 32Y andly Uapaall &ihiall g andl avs o 400 3 e A 50 ¢l ga) & and) awas DA
A 58 e liall 45 ylay ahalie dani 23] e ol a) o Cus obaal) il 5a 5 (e UL dndans
ekl Al dashie aladiuly @lldy ool Jiul by alsll el iy aull delaliy o) aua e
8yl Cililise aladinly ) anead 45 €all sl g 1 Anzal 55 o 38T 3 LAY G Adlide Cililisay
(e )Y e S ) G Y1 dpadan contll Il (e JulSH ) gl 381 25 ety lda) (p
an e Laaaal (uadaie daed A ) 48 5hally s o) ya) a3 LeS laBY) (G Al jia Vv aladiuly
Gk oo ke Ay Alie Ladan Ciad il GO 3 ga s Al Al it gl el (DAY )
&) Bpie Clihall o3 2l aead 45 5Sall a5l () ALYl alia Yy ¢ adige Gl ls ¢ 59
Ay Hhall @l s g Gl lpaand 4l Leludos GlXS 5 aliall J ok (Ao ASlaudl y Banll (8 508 2o
QS dadgall ) sauall s Cliadall D jaall 48 Hhall il (pds sbaally dxudial) iUl Al Sl
GAY) Ak < @sly Al s Al el gkl B @l e SIS il dpadan il
Dsimall M e ol ) anad 35Sl a5l JDA (e slaall ot dga s ade Al all s S

Al all g oLl s s dadigall



ABSTRACT

Dams in Saudi Arabia are an essential construction for flashflood protection
and as artificial lakes for saving rainfall water. Wadi Bat-Han dam, Al Madinah Al
Munawarah, is a diversion earth dam constructed to protected the northern urban area
of Wadi Bat-Han from flashflood which including the holy mosque in Al Madinah
Al Munawarah. A rising in the groundwater have been reported in the northern area
of the dam construction, expecting leakage from or underneath the dam body.
Geophysical investigations have been carried out on and around Wadi Bat-Han dam
for subsurface and groundwater leakage imaging. A total of 9 electrical resistivity
tomography sections, with different electrodes spacing, are carried out along and
across the dam body, and in the upstream and downstream using dipole-dipole array.
The dam’s in-fill sediments are clearly imaged using small electrodes spacing, while
the deeper subsurface structures are imaged using 10 m electrodes spacing down to
more than 120 m depth. Two seismic profiles were conducted on the dam body and
on the upstream. The study shows the presence of three distinguishable subsurface
layers, weathered, fractured and fresh basalt, in addition to the dam in-fill sediments.
The layers are quite variable in depths and thicknesses along the sections as well as
their sequence relative to each other. The resistivity results illustrate the saturation
zones and the seismic results distinguish the layering, fractures and the structure.
Both results in electrical resistivity tomography and seismic confirm each other. This
study confirms that there is no water leakage from the fractured rock or seepage from

the dam in-fill sediments at the time of the study.






