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<\_^_gb_ 

:dlmZevghklv�^Zgghc�jZ[hlu k\yaZgZ� k� l_f��qlh�

k_\_jgZy� qZklv� KbgZckdh]h� ihemhkljh\Z� jZkiheh�

`_gZ�\�ahg_�Zjb^gh]h�debfZlZ��j_]bhg�oZjZdl_jbam�

_lky� hkljuf� g_^hklZldhf� ^hklmighc� \h^u� m^h\e_�

l\hjbl_evgh]h� dZq_kl\Z��I_jki_dlb\u� jZa\blby�j_�

]bhgZ� \� gZklhys__� \j_fy� k\yaZgu� k� ^_yl_evghklvx�

]hjgh^h[u\Zxs_]h� dhfie_dkZ�� qlh� \� agZqbl_evghc�

kl_i_gb�m\_ebqb\Z_l�ihlj_[ghklv�\�\h^_��Ijb�wlhf�

ijZdlbq_kdb� _^bgkl\_gguf� bklhqgbdhf� ij_kguo�

\h^�y\eyxlky�]b^jh]_heh]bq_kdb_�kd\Z`bgu��JZ[hlZ�

y\ey_lky�qZklvx�dhfie_dkgh]h�]b^jh]_heh]bq_kdh]h�

bkke_^h\Zgby�k_\_jZ�KbgZckdh]h�ihemhkljh\Z��?]b�

i_l���Mjh\_gguc j_`bf�ih^a_fguo�\h^�ij_^klZ\e_g�

hl^_evgh�^ey�\h^hghkguo�]hjbahglh\�q_l\_jlbqguo�

b� ^hq_l\_jlbqguo� hleh`_gbc. KhklZ\e_gu dZjlu 

]b^jhbah]bik�b�]b^jhbahiv_a�ih�dZ`^hfm�\h^hghk�

ghfm� ]hjbahglm� \� ij_^_eZo� K_\_jgh]h� KbgZy, Z�

lZd`_�\ukljh_gZ�h[h[s_ggZy� k_ldZ�ihlhdZ�ih^a_f�

guo�\h^. =b^jhkn_jZ�^Zggh]h�j_]bhgZ�\�agZqbl_ev�

ghc�kl_i_gb�aZ\bkbl�hl�l_dlhgbq_kdbo�mkeh\bc�l_j�

jblhjbb� >�@� AgZqbfuf nZdlhjhf� ij_h[jZah\Zgby�

]b^jh]_heh]bq_kdbo� mkeh\bc� jZchgZ� bkke_^h\Zgbc�

y\ey_lky�bgl_gkb\gZy hldZqdZ ih^a_fguo�\h^ \�p_�

eyo�ohayckl\_ggh-iblv_\h]h�\h^hkgZ[`_gby� J_amev�

lZlu�ijh\_^_gguo�jZ[hl�bkihevamxlky Z^fbgbkljZ�

lb\gufb�hj]ZgZfb�j_]bhgZ�^ey�[he__�wnn_dlb\gh]h�

ieZgbjh\Zgby b� mijZ\e_gby j_kmjkZfb� ih^a_fguo�

\h^�gZ�K_\_jghf�KbgZ_�  

F_lh^bdZ�jZ[hl 

>ey�hibkZgby kljmdlmju�nbevljZpbhgguo�ihlhdh\ 

ih^a_fguo�\h^�K_\_jgh]h�KbgZy�[ueb�bamq_gu�j_amev�

lZlu \k_o�jZg__�ijh\_^_gguo�bkke_^h\Zgbc�\�wlhf�jZc�

hg_�� k\yaZgguo� k� ihkljh_gb_f� dZjl� ]b^jhbah]bik� b�

]b^jhbahiv_a� hij_^_e_gb_f� hkgh\guo� gZijZ\e_gbc�

nbevljZpbhgguo�ihlhdh\ \�jZaebqguo�ehdZevguo�h[�

eZklyo��\dexqZy�bkke_^h\Zgby��\uiheg_ggu_ \�ihke_^-

gb_� ]h^u. [2±10]. ;ueZ� bkihevah\ZgZ� bgnhjfZpby� h�

]b^jh]_heh]bq_kdbo�kd\Z`bgZo��kh^_j`ZsZyky�\�k\h^�

ghf� hlq_l_� ©Bkke_^h\Zgb_� j_kmjkh\� ih^a_fguo� \h^�

K_\_jgh]h� KbgZy� \� :jZ[kdhc� J_kim[ebd_� ?]bi_lª�

�-,&$�������>��@��Z�lZd`_�̂ hihegbl_evgh�ij_^hklZ\e_g�

gZy�Bgklblmlhf \h^guo�bkke_^h\Zgbc��:55,��Fbgb�

kl_jkl\Z�bjjb]Zpbb�b�\h^guo�j_kmjkh\�:jZ[kdhc�J_k�

im[ebdb�?]bi_l� >��±18]. Ih� j_amevlZlZf�ijh\_^_gby�

ihe_\uo� jZ[hl� h[gh\e_gZ� bgnhjfZpby� h[� mjh\gyo�

]jmglh\uo�\h^�\h�\k_o�kms_kl\mxsbo�]b^jh]_heh]bq_�

kdbo� kd\Z`bgZo� \� jZchg_�K_\_jgh]h�KbgZy��K� ihfh�

svx� ijh]jZffu� 6366� [ue� ijh\_^_g� klZlbklbq_kdbc�

ZgZeba�^ey�hp_gdb�^bgZfbdb�mjh\g_c�\h^u�\�]b^jh]_h�

eh]bq_kdbo� kd\Z`bgZo. J_amevlZlhf� kbkl_fZlbaZpbb�

klZeZ�khhl\_lkl\mxsZy�[ZaZ�^Zgguo��\�dhlhjmx�\hreb�

fZl_jbZeu�ih�����kd\Z`bg_��GZ�hkgh\_�wlbo�^Zgguo k�

bkihevah\Zgb_f�]_h]jZnbq_kdhc�bgnhjfZpbhgghc�kb�

kl_fu� �=BK�� [ueb�ihkljh_gu� dZjlu� ]b^jhbah]bik�b�

]b^jhbahiv_a�� Z� aZl_f� ± h[h[s_ggZy� ]b^jh^bgZfbq_�

kdZy�k_ldZ�ihlhdZ�^ey�hlke_`b\Zgby�^\b`_gby�ih^a_f�

guo�\h^�gZ�K_\_jghf�KbgZ_�iml_f�ihkljh_gby�ebgbc�

lhdZ�� i_ji_g^bdmeyjguo� wd\bihl_gpbZeZf�� Djhf_�

lh]h��\�=BK�[ueb�jZajZ[hlZgu��D-fh^_eb�q_l\_jlbq�

gh]h�b�̂ hq_l\_jlbqgh]h�\h^hghkguo�]hjbahglh\�l_jjb�

lhjbb��ihdZau\Zxsb_�]em[bgm�aZe_]Zgby�\h^hghkguo�

]hjbahglh\�b�bo�iheh`_gb_�\�jZaj_a_�� 

 

J_amevlZlu�bkke_^h\Zgbc�b�bo�h[km`^_gb_ 

Q_l\_jlbqguc� \h^hghkguc� ]hjbahgl� <h^hghk�

guc ]hjbahgl agZqbl_evghc�fhsghklb� \� q_l\_jlbq�

guo�hleh`_gbyo� jZkijhkljZg_g lhevdh� gZ� ijb[j_`�

ghc�jZ\gbg_ \^hev�Kj_^ba_fgh]h�fhjy��]^_�hg�lyg_lky�

\^hev�[_j_]Z ihehkhc�rbjbghc�hl����̂ h����df�hl�mklvy�

<Z^b�Wev-:jbr�^h�JZnZoZ �jbk�� ��. >ey�ihkljh_gby�

dZjl�]b^jhbah]bik�[ueb�ihemq_gu�^Zggu_�h�iheh`_�

gbb� klZlbq_kdh]h�mjh\gy� ]jmglh\uo� \h^� �M=<�� \� ���

kd\Z`bgZo�� Wlb� ^Zggu_  jZkij_^_e_gu� ke_^mxsbf 
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Jbk���� Ahgu�jZkijhkljZg_gby�q_l\_jlbqguo�hleh`_gbc�b�\uoh^Z�gZ�ih\_joghklv�^hq_l\_jlbqguo�hleh`_gbc�l_jjblhjbb�

K_\_jgh]h�KbgZy� 

[Fig. 1. Zones of distribution of Quaternary deposits and outcropping of pre-Quaternary deposits of the North Sinai. Translation symbols 

from the map: Kj_^ba_fgh_ fhj_ ± Mediterranean Sea, BkfZbeby ± Ismailia, BajZbev-IZe_klbgZ ± Israel and Palestine, X`guc KbgZc 

± South Sinai, <Z^b :ev-:jbr ± Wadi El-Arish, H[eZklv jZkijhkljZg_gby q_l\_jlbqguo hleh`_gbc ± Area of Quaternary deposits, 

H[eZklv jZkijhkljZg_gby ^hq_l\_jlbqguo hleh`_gbc ± Area of pre-Quaternary deposits, =hjZ ± Mountain, GZk. imgdlu ± Cities and 

localities, JhfZgZ ± Rummanah, ;bj Wev-:[^ ± Bir al-Abd, JZnZo ± Rafah, :jbr ± Arish, R_co Am\Zcg^ ± Sheikh Zuweid, Wev-;Zjl ± El-

Bart, FZ]^Z[Z ± Magdaba, FZ]ZjZ ± Magara, E_ovnbg ± Lekhfin, =bn]ZnZ ± Gifgafa, JbkZg :g_ckZ ± Risan Aneisa, ;Z]^Z^ ± Baghdad, 

Eb[gb ± Libni, NZeb] ± Falig, Yeeud ± Yallyk, LZfZ^Z ± Thamada, =b^^b ± Gidi, OZfjZ ±Hamra, OblZf ± Hitam, OZkZgZ ± Hasana, 

Fbgr_jZ ± Minshera, OZeyev ± Halyal, Dmk_cfZ ± Quseima, Km^j Wev-O_clZg ± Sudr El-Heitan, :jbn Wev-GZ]Z ± Arif El-Naga, Wev-

DmglbeeZ ± El Kuntilla, =_fbl ± Gemit, GZ[d ± Nabq, GZoev ± Nakhl, ;jmd ± Bruq.] 

 

h[jZahf� 33 kd\Z`bgu�\�jZchg_�<Z^b�Wev-:jbr��ahgZ�

:��b����kd\Z`bg�\�jZchgZo�JZnZo�b�R_co�Am\b^��ahgZ�

;���jbk������K�ihfhsvx�ijh]jZffu�6366�[ue�ijh\_^_g�

klZlbklbq_kdbc�ZgZeba�^ey�hp_gdb�baf_j_gguo�mjh\�

g_c� \h^u� \� ]b^jh]_heh]bq_kdbo� kd\Z`bgZo��>ey� q_l�

\_jlbqguo�hleh`_gbc�jZkkfZljb\Zebkv�jZaebqgu_�\u�

[hjdb�^Zgguo�\�aZ\bkbfhklb�hl�h[eZkl_c�hl[hjZ�����aZ�

f_ju�^ey�\k_o�q_l\_jlbqguo�hleh`_gbc��©<k_ª������\�

^hebg_�<Z^b�Wev-:jbr��ahgZ�:���b����\�hdjm]Zo�JZnZo�

b�R_co�Am\b^��ahgZ�;�� 

J_amevlZlu� jZkq_lZ� klZlbklbq_kdbo� iZjZf_ljh\�

ijb\_^_gu�\�lZ[ebp_����DZd�ihdZaZgh�\�lZ[ebp_��Z[kh�

exlgu_�hlf_ldb�klZlbq_kdbo�mjh\g_c�ih^a_fguo�\h^�

\� q_l\_jlbqguo� hleh`_gbyo� \� ij_^_eZo� ijb[j_`ghc�

jZ\gbgu� dhe_[exlky� \� hq_gv� madhf� ^bZiZahg_� ± hl�

������^h�±�����f��\�ahg_�$�hl�������^h�±�����f��\�ahg_�;� 

± hl�������^h�������f���Ijbq_f�hljbpZl_evgu_��agZq_�

gby� h^ghagZqgh� k\yaZgu� k� \h^haZ[hjgufb� kd\Z`b�

gZfb��wdkiemZlbjmxsbfb�]jmglh\u_�\h^u� 

Hq_\b^gh��qlh�\�jZchg_�\Z^b�Wev-:jbr ihfbfh�hk�

gh\gh]h�gZijZ\e_gby�ihlhdZ�ih^a_fguo�\h^�\�klhjhgm�

]_g_jZevghc� ^j_gu� ± Kj_^ba_fgh]h� fhjy�� gZ[ex^Z�

xlky�lZd`_�ehdZevgu_�baf_g_gby�^Zggh]h�ihlhdZ��h[m�

keh\e_ggu_�^\mfy�nZdlhjZfb�� 

1) ^j_gZ`guf�\ebygb_f�kZfh]h�\Z^b��\�hkh[_ggh�
klb�\�aZkmreb\hc�qZklb�]h^Z� 

2) ^j_gZ`guf�wnn_dlhf�hl�wdkiemZlZpbhgguo�\h�
^haZ[hjguo�kd\Z`bg��jbk����� 

FZdkbfZevgu_�hlf_ldb�mjh\gy�\h^u�aZdhghf_jgh�

gZ[ex^Zxlky�gZ�x]_�ijb[j_`ghc�jZ\gbgu�� lh�_klv�\�

h[eZklb� iblZgby� q_l\_jlbqguo� \h^hghkguo� ]hjbahg�

lh\�kh�klhjhgu�^hq_l\_jlbqguo�hleh`_gbc��b�lZd`_ 
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Jbk���� DZjlZ�]b^jhbah]bik�\h^hghkgh]h�]hjbahglZ�q_l\_jlbqguo�hleh`_gbc��jZchg�\Z^b�Wev-:jb�� 

[Fig. 2. Map of the hydroisohypsum of the aquifer of Quaternary deposits (Wadi El Ari area. Translation symbols from the map: Kj_^b�

a_fgh_ fhj_ ± Mediterranean Sea, =hjZ ± Mountain, GZk. imgdlu ± Cities and localities, BajZbev-IZe_klbgZ ± Israel and Palestine, 

=b^jhbah]biku ± hydroisohypsum, m above sea level, <Z^b :ev-:jbr ± Wadi El-Arish, AhgZ : ± Area A, AhgZ ; ± Area B.] 

 

LZ[e���� KlZlbklbq_kdb_�iZjZf_lju�M=<��f�Z[k��hlf���

^ey�\h^hghkgh]h�]hjbahglZ�q_l\_jlbqguo�hleh`_gbc 

[Table 1. Statistical parameters of the groundwater Level 

(m abs. elevation) for the aquifer of Quaternary deposits] 

IZjZf_lj 

[Parameter] 

<k_ 

[All] 

AhgZB$ 

[Zone_A] 

AhgZB; 

[Zone_B]  

Qbkeh baf_j_gbc 

[Number of measurements] 
45 33 12 

Kj_^g__ 

[The average] 
1.05 0.30 3.10 

F_^bZgZ 

[Median] 
1.20 0.90 2.60 

KlZg^��Hldehg_gb_ 

[Standard deviation] 
2.50 2.10 2.20 

Fbgbfmf 

[Minimum] 
-8.40 -8.40 0.90 

FZdkbfmf 

[Maximum] 
8.10 3.10 8.10 

 

aZdhghf_jgh� kgb`Zxlky� \� klhjhgm� d� hkb� \Z^b��

mf_gvrZykv�\�p_ehf�^h���f�Z[k��ih�mj_am�\h^u�Kj_�

^ba_fgh]h� fhjy�� Bkdexq_gbyfb� ba� wlh]h� ijZ\beZ�

hdZau\Zxlky�lhevdh�lhqdb�jZkiheh`_gby�\h^haZ[hj�

guo� kd\Z`bg�� ]^_� hlf_ldb� mjh\g_c� ih^a_fguo� \h^�

himkdZxlky�gb`_���f�Z[k� <�jZchgZo�JZnZo�b�R_co�

Am\b^� �ahgZ�;��gZijZ\e_gb_�ihlhdZ�ih^a_fguo� \h^�

hij_^_ey_lky�\�hkgh\ghf��dZd�b�\�ahg_�$��bo�^\b`_�

gb_f�hl�x`ghc�]jZgbpu�q_l\_jlbqguo�\h^hghkguo�

]hjbahglh\� gZ� k_\_j�� d� [_j_]m�Kj_^ba_fgh]h�fhjy��

>j_gZ`guc�wnn_dl�kh�klhjhgu�f_edbo�\Z^b�b]jZ_l�

a^_kv ih^qbg_ggmx�jhev��B� _sz�f_gvr__� agZq_gb_�

bf_xl�hl^_evgu_�\h^haZ[hjgu_�kd\Z`bgu�k�fZeufb�

^_[blZfb�hldZqdb� 

G_�bkdexq_gh��qlh�kgb`_gb_�mjh\gy�\h^u�\�\h^haZ�

[hjguo�kd\Z`bgZo�fh`_l�ih\ebylv�gZ�dZq_kl\h�hldZ�

qb\Z_fuo�ih^a_fguo�\h^��>ey�hp_gdb�wlh]h�wnn_dlZ�

^ey�h[_bo�ahg�[ueb�ihkljh_gu�dhjj_eypbhggu_�aZ\b�

kbfhklb� fbg_jZebaZpbb� ih^a_fguo� \h^� hl hlf_lhd 

mjh\g_c \h^u�\�kd\Z`bgZo��jbk��3). 

Hlf_q_gh��qlh�^ey�h[_bo�ahg�$�b�;�hq_\b^ghc�l_g�

^_gpbb�d�m\_ebq_gbx�fbg_jZebaZpbb�ijb�hljbpZl_ev�

guo�beb�[ebadbo�d�gmex�hlf_ldZo�mjh\gy�\h^u�\�kd\Z�

`bgZo�g_�gZ[ex^Z_lky��B��gZh[hjhl��gZ[ex^Z_lky�g_�

dhlhjZy�l_g^_gpby�d�jhklm�fbg_jZebaZpbb�ijb�m\_eb�

q_gbb�hlf_lhd�mjh\gy�\h^u�\�kd\Z`bgZo�ijb�agZq_gbyo�

ihke_^gbo�[hevr_�gmey��Wlb�aZdhghf_jghklb�lj_[mxl�

^Zevg_cr_]h� bamq_gby� ih� f_j_� gZdhie_gby� ZdlmZev�

gh]h�nZdlbq_kdh]h�fZl_jbZeZ� 
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Jbk���� AZ\bkbfhklv�fbg_jZebaZpbb�ih^a_fguo�\h^�q_l\_j�

lbqguo� hleh`_gbc� �f]�^f3�� hl� iheh`_gby� klZlbq_kdh]h�

mjh\gy��f�Z[k��� 

[Fig. 3. Dependence of groundwater salinity of Quaternary sedi-

ments (mg/dm3) on the position of the static level (m abs.). Trans-

lation symbols: Fbg_jZebaZpby ± Mineralisation (mg/dm3), Z[k. 

hlf. klZlbq_kdh]h mjh\gy \h^u ± absolute elevation of the static 

level of water (m).] 
 

>hq_l\_jlbqguc�\h^hghkguc�]hjbahgl. Fhjnh�

eh]bq_kdb� l_jjblhjby� KbgZckdh]h� ihemhkljh\Z�� kh�

klhbl ba�^\mo�hkgh\guo�ahg�± P_gljZevgh]h�ieZlh�b�

kdeZ^qZluo� ]hj�Kbjbckdhc� ahgu, dhlhjZy�ijhklbjZ�

_lky hl�Kbjbb�q_j_a�Eb\Zg�b�BajZbev��X`gZy�qZklv�

KbgZy�ij_^klZ\ey_l�kh[hc�keh`gmx�kbkl_fm�kdeZ^qZ�

luo� ]hj��h[jZah\Zgguo�^hd_f[jbckdbfb�fZ]fZlbq_�

kdbfb� b� f_lZfhjnbq_kdbfb� ihjh^Zfb. WlZ� h[eZklv�

oZjZdl_jbam_lky�kZfufb�\ukhdbfb�Z[khexlgufb�hl�

f_ldZfb�gZ�KbgZckdhf�ihemhkljh\_� 

Hlke_`b\Zgb_�gZijZ\e_gbc�\Z^b�iha\hey_l�ijhke_�

^blv� b� gZijZ\e_gb_� ihlhdZ� ih^a_fguo� \h^�� khhl\_l�

kl\mxs__�Z[khexlguf�hlf_ldZf k�x]Z�gZ�k_\_j�KbgZy��

<Z^b�ij_^klZ\eyxl�kh[hc�jmkeZ�\j_f_gguo�\h^hlhdh\��

dhlhju_� aZihegyxlky� lhevdh� \h� \j_fy� eb\g_\uo� ^h�

`^_c��Hgb�ijhly]b\Zxlky�gZ�^_kyldb�dbehf_ljh\��g_�

j_^dh� bf_xl� djmlu_� kdehgu��X`gZy� qZklv� ihemhkl�

jh\Z� ij_^klZ\ey_l� kh[hc� fZkkb\gh_� ba\_klgydh\h_�

ieZlh��>j_gZ`gZy�kbkl_fZ�\�hkgh\ghf�nhjfbjm_lky�gZ�

k_\_j_�<Z^b-wev-:jbr�k�fgh]hqbke_ggufb�h[eZklyfb�

jZa]jmadb��dhlhju_�h[jZamxl�ahgu�k[hjZ�b�gZdhie_gby�

ih^a_fguo� \h^� b� hij_^_eyxl� gZijZ\e_gb_� bo� klhdZ��

<hklhqgu_� b� aZiZ^gu_� djZy� jZkqe_g_gu� ]em[hdbfb�

ms_evyfb��\iZ^Zxsbfb�\�aZeb\�:dZ[Z�b�Kmwpdbc aZ�

eb\. <uy\e_gh��qlh�ih^a_fgu_�\h^u�bkke_^m_fh]h�\h�

^hghkgh]h�]hjbahglZ, jZkiheh`_ggh]h gZ�\hklhd_�b�aZ�

iZ^_�KbgZy��^\b`mlky�\�klhjhgm�aZeb\Z�:dZ[Z�b�Kmwp�

dh]h�aZeb\Z�  

<�p_gljZevghc�qZklb�djmlhc�j_]bhgZevguc�kdehg�

jZa[bl�gZ�fgh`_kl\h�[hevrbo�ohefh\��d�k_\_jm�hl�dh�

lhjuo� jZkiheh`_g� ihyk� gbaf_gghkl_c� k� \ukhdbfb�

i_kqZgufb� ^xgZfb� \^hev� ih[_j_`vy�Kj_^ba_fgh]h�

fhjy��qlh�hij_^_ey_l�gZijZ\e_gb_�ihlhdZ�ih^a_fguo�

\h^�k�x]Z�gZ�k_\_j�KbgZy�b�_]h�jZa]jmadm�\�Kj_^ba_f�

gh_�fhj_� 

JZchg��\�dhlhjhf�gZoh^ylky�^hq_l\_jlbqgu_�\h^h�

ghkgu_�]hjbahglu��khklhbl�ba�[hevrbo�]hjguo�[ehdh\��

dhlhju_� hlghkylky� d� ahg_� Kbjbckdhc� ^m]b ± =_[_ev�

FZ]ZjZ�� OZeyev� b� ?ee_d�� Hgb� jZkiheh`_gu� \^hev�

[hevrhc�hkb��gZijZ\e_gghc�k�x]h-aZiZ^Z�gZ�k_\_jh-\h�

klhd�� <� ]_heh]bq_kdhf� hlghr_gbb� hgb� keh`_gu ba�

\_klgydZfb, f_j]_eyfb b�i_kqZgbdZfb��\hajZkl�dhlh�

juo�\Zjvbjm_l�hl�xju�^h�\_jog_]h�f_eZ��>Zggu_�ih�

jh^u \uklmiZxl�\�dZq_kl\_�\f_sZxsbo�^ey�\h^hghk�

guo�]hjbahglh\�\�wlbo�jZchgZo��=hjgu_�jZchgu�hdjm�

`_gu�ohefZfb��Fgh]b_�ba�ohefh\��keh`_gguo lj_lbq�

gufb�b�q_l\_jlbqgufb�^_ex\bZevgufb�hleh`_gbyfb��

jZkiheh`_gu�\�\_jog_f� l_q_gbb�^j_gZ`ghc� kbkl_fu�

<Z^b-wev-:jbr� 

;ueb�ihemq_gu�^Zggu_�h�klZlbq_kdbo�mjh\gyo�ih^�

a_fguo� \h^�ih� ���� kd\Z`bgZf�� \kdju\Zxsbf�^hq_l�

\_jlbqgu_�\h^hghkgu_�]hjbahglu��>Zggu_�[ueb�klZ�

lbklbq_kdb�h[jZ[hlZgu��qlh[u�]ZjZglbjh\Zlv�bo�ijZ�

\bevgmx� bgl_jij_lZpbx� b� agZqbfhklv� dhjj_eypbhg�

guo�k\ya_c��;ZaZ�^Zgguo�^ey�h[jZ[hldb�\dexqZeZ�j_�

amevlZlu� aZf_jh\�ih ��� kd\Z`bgZf, ijbmjhq_gguf� d�

lj_sbgh\Zluf� \_jog_f_eh\uf� ba\_klgydZf� (<=B�� b�

��� kd\Z`bgZf, \kdju\Zxsbf� \h^hghkguc� ]hjbahgl�

gb`g_-\_jog_f_eh\uo� gm[bckdbo� i_kqZgbdh\� (<=I). 

JZkiheh`_gb_�]b^jh]_heh]bq_kdbo�kd\Z`bg�gZ�^hq_l�

\_jlbqguo \h^hghkguo ]hjbahglZo��Z�lZd`_�fhsghklv�

b�]bikhf_ljbq_kdh_�iheh`_gb_�\f_sZxsbo�ihjh^ fh�

^_ebjh\Zebkv�\�lj_of_jghc�fh^_eb�k�bkihevah\Zgb_f�

=BK l_ogheh]bc� 

GZ� hkgh\_ ijh]jZffu� SPSS [ue� ijh\_^_g� hibkZ�

l_evguc�klZlbklbq_kdbc�ZgZeba�agZq_gbc�klZlbq_kdbo�

mjh\g_c� \h^u� ba� kd\Z`bg�� \kdju\Zxsbo� jZaebqgu_�

\h^hghkgu_�]hjbahglu�\�^hq_l\_jlbqghc�ahg_�� 

>ey�^hq_l\_jlbqguo�hleh`_gbc�[ueb jZkkfhlj_gu 

jZaebqgu_�\u[hjdb�^Zgguo�\ aZ\bkbfhklb�hl�eblheh�

]bb�bkke_^m_fuo�\h^hghkguo�]hjbahglh\� 

 ���^ey�\k_o�^hq_l\_jlbqguo�hleh`_gbc��©<k_ª��� 

��� \h^hghkguc� ]hjbahgl lj_sbgh\Zluo� \_jog_f_�

eh\uo�ba\_klgydh\ (<=B);  

���\h^hghkguc�]hjbahgl gb`g_-\_jog_f_eh\uo�gm�

[bckdbo i_kqZgbdh\ (<=I���J_amevlZlu�jZkq_lZ�klZlb�

klbq_kdbo�iZjZf_ljh\�ijb\_^_gu�\�lZ[ebp_��� 

DZd�ihdZaZgh�\�lZ[ebp_��\�p_ehf��agZq_gby�klZlbq_�

kdh]h� mjh\gy� \h� \k_o� kd\Z`bgZo�bf_xl� ijb_fe_fmx�

kl_i_gv�^hklh\_jghklb��ihkdhevdm�baf_gqb\hklv�hlgh�

kbl_evgh�kj_^g_]h�agZq_gby�^h\hevgh�fZeZ��;ebahklv�

kj_^g_]h�b�f_^bZgu mdZau\Z_l�gZ�hlkmlkl\b_�©\ukdZ�

db\Zxsboª�agZq_gbc� 

J_amevlZlu�ihdZaZeb��qlh�klZlbq_kdb_�mjh\gb�ih^�

a_fguo�\h^�^hq_l\_jlbqguo�hleh`_gbc��\�hlebqb_�hl�

mjh\g_c� \� q_l\_jlbqguo� hleh`_gbyo� gZ� ijb[j_`ghc�

jZ\gbg_�� dhe_[exlky� \� hq_gv�rbjhdhf� ^bZiZahg_� hl�

����^h�����f��LZdbf�h[jZahf��]b^jZ\ebq_kdb_�mdehgu�\�

<=� ^hq_l\_jlbqguo� hleh`_gbc� agZqbl_evgh� [hevr_��

q_f� \�<=� q_l\_jlbqguo� ihjh^� ijb[j_`ghc� jZ\gbgu�

\^hev�ih[_j_`vy�Kj_^ba_fgh]h�fhjy� 
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LZ[e���� KlZlbklbq_kdbc�ZgZeba�klZlbq_kdh]h�mjh\gy�

^hq_l\_jlbqguo�\h^hghkguo�]hjbahglh\ 

[Table 2. Statistical analysis of the static level 

of pre-Quaternary aquifers] 

IZjZf_lj 

[Parameter] 

:�h��klZl�mjh\gy���f� 

[Absolute elevation of the static level, m)] 

<k_ 

[All] 

<=B� 

[limestone 

aquifer] 

<=I 

[sandstone 

aquifer] 

Qbkeh 

baf_j_gbc 

[Number 

of measurements]  

106 46 60 

Kj_^g__ 

[The average] 
181,50 122,5 227 

F_^bZgZ 

[Median] 
180 119,50 224 

KlZg^Zjlgh_ 

hldehg_gb_ 

[Standard 

deviation] 

95 69,50 87,50 

Fbgbfmf 

[Minimum] 
3,10 3,10 23,56 

FZdkbfmf 

[Maximum] 
420 300 420 

 

< ba\_klgydZo� \_jog_f_eh\h]h� \hajZklZ b� kmf�

fZjgh�ih�<=�^hq_l\_jlbqguo�hleh`_gbc�\�g_dhlhjuo�

h[eZklyo�� gZijbf_j�� \� hdj_klghklyo� =_[_ev� NZeb]��

=_[_ev�OZeyev��OZkZgZ�b�JbkZg�:g_ckZ��mjh\gb ih^�

a_fguo�\h^�agZqbl_evgh�gb`_��q_f�\�khk_^gbo�jZch�

gZo, qlh��hq_\b^gh��k\yaZgh�k�bgl_gkb\ghc�hldZqdhc�

ba kd\Z`bg�� ihkdhevdm� a^_kv� ih^a_fgu_� \h^u� y\ey�

xlky� _^bgkl\_gguf� bklhqgbdhf� \h^hkgZ[`_gby��B, 

gZh[hjhl��\�hdj_klghklyo =_[_ev�FZ]ZjZ�b�Dmk_cfu�

mjh\_gv�\h^u�ih^gbfZ_lky�^h� ����f� Z[k���qlh�h^gh�

agZqgh�ke_^m_l�kqblZlv�ih\ur_gguf�ih�kjZ\g_gbx�k�

mjh\gyfb�\�khk_^gbo�jZchgZo �jbk������Wlh��ih-\b^b�

fhfm��k\yaZgh�k�jZkiheh`_gb_f�wlbo�mqZkldh\�gZ�hl�

ghkbl_evgh�\ha\ur_gghc l_jjblhjbb��\gmljb�ba\_kl�

gydh\uo� [ehdh\�� ]b^jZ\ebq_kdb� bahebjh\Zgguo� hl�

hdjm`Zxsbo�ahg� 

<�khhl\_lkl\bb�k�h[sbf�gZijZ\e_gb_f�nbevljZpb�

hggh]h�ihlhdZ�k�x]Z�gZ�k_\_j��kZfu_�\ukhdb_�mjh\gb�

ih^a_fguo�\h^�\�i_kqZgbdZo�����±����f�Z[k���gZ[ex�

^Zxlky�\�jZchg_�Wev-DmglbeeZ�gZ�x]h-\hklhd_�b�\�Km�

^_j-Wev-O_clZg_�gZ�x]h-aZiZ^_�K_\_jgh]h�KbgZy��Z�kZ�

fu_�gbadb_�mjh\gb�ihjy^dZ ���f� Z[k�� ± d� k_\_jh-\h�

klhdm�hl�=_[_ev�OZeyev��LZdbf�h[jZahf��iv_ahf_ljbq_�

kdZy�ih\_joghklv�\�\h^hghkghf�]hjbahgl_��keh`_gghf�

i_kqZgbdZfb��himkdZ_lky�\�gZijZ\e_gbb�k�x]Z�gZ�k_\_j�

kh� kj_^gbf� ]b^jZ\ebq_kdbf� mdehghf� ihjy^dZ� �.003. 

Ijb�wlhf��dZd�b�\�kemqZ_�k�ba\_klgydZfb��gZ�g_dhlhjuo�

mqZkldZo��gZijbf_j��\�jZchg_�=_[_ev-O_jbf��mjh\_gv�

ih^a_fguo�\h^�\�i_kqZgbdZo�aZf_lgh�gb`_��q_f�\�kh�

k_^gbo�jZchgZo��\hafh`gh��ba-aZ�bgl_gkb\ghc�hldZqdb��

Hlf_qZ_lky�g_dhlhjZy�l_g^_gpby�d�ih\ur_gbx�fbg_�

jZebaZpbb�ih�f_j_�mf_gvr_gby�Z[khexlguo�hlf_lhd�

mjh\g_c�ih^a_fguo�\h^� dZd�\�gb`g_f_eh\uo��lZd�b�\�

\_jog_f_eh\uo�\h^hghkguo�]hjbahglZo� 

Ke_^h\Zl_evgh��g_�bkdexq_gh��qlh�\�hldZqb\Zxsbo�

kd\Z`bgZo� ih� f_j_� kgb`_gby� mjh\g_c� [m^_l� gZ[ex�

^Zlvky�mom^r_gb_�dZq_kl\Z�\h^u��ih�djZcg_c�f_j_��\�

klhjhgm�m\_ebq_gby�fbg_jZebaZpbb [19]. 
 

H[h[s_ggZy�kljmdlmjZ 

nbevljZpbhggh]h�ihlhdZ�K_\_jgh]h�KbgZy 

GZ�jbk����ihdZaZgZ�h[h[s_ggZy�kljmdlmjZ�nbevljZ�

pbhggh]h�ihlhdZ�ih^a_fguo�\h^�gZ�K_\_jghf�KbgZ_��

khklZ\e_ggZy�ih�\k_f�agZq_gbyf�mjh\g_c�\�jZaebqguo�

\h^hghkguo�]hjbahglZo� 

H[h[s_ggZy� kljmdlmjZ� nbevljZpbhggh]h� ihlhdZ�

h[km`^ZeZkv�Z\lhjZfb�jZg__�\�jZ[hl_� >��@��DZd�[ueh�

ihdZaZgh��^ey�hl^_evguo�\h^hghkguo�]hjbahglh\��jbk��

��� ����h[h[s_gguc�ihlhd�ih^a_fguo�\h^��i_j_l_dZx�

sbo�\�km[]hjbahglZevghf�gZijZ\e_gbb�ba�h^gbo�]hjb�

ahglh\�\�^jm]b_��gZijZ\e_g�\�hkgh\ghf�k�x]Z�gZ�k_\_j�

K_\_jgh]h�KbgZy��\�klhjhgm�]_g_jZevghc�^j_gu�± Kj_�

^ba_fgh]h�fhjy��Z�lZd`_�qZklbqgh�\�aZiZ^ghf�b�\hklhq�

ghf�gZijZ\e_gbyo��\�klhjhgm�aZeb\Z�:dZ[Z�b�Kmwpdhfm�

�\�lhf�qbke_�b�d�Kmwpdhfm�dZgZem���<�kj_^g_f�]b^jZ\�

ebq_kdbc� mdehg� hkgh\gh]h� nbevljZpbhggh]h� ihlhdZ�

ih^a_fguo� \h^� k� x]Z� gZ� k_\_j� khklZ\ey_l� ihjy^dZ�

0.002. AZdhghf_jgh��qlh�gZijZ\e_gb_�\gmlj_ggbo��[h�

e__�ehdZevguo�ihlhdh\�ih^a_fguo�\h^�k\yaZgh�k�gZeb�

qb_f�ih\ur_gguo�b�ihgb`_guo�mqZkldh\�j_ev_nZ�b��

dZd�ke_^kl\b_��ihgb`_gguo�hlf_lhd�mjh\g_c�ih^a_f�

guo�\h^��BgZq_�]h\hjy��h[h[s_gguc�ihlhd�ih^a_fguo�

\h^�gZijZ\e_g�hl�h[eZkl_c�bo�iblZgby��lZdbo�dZd�jZc�

hgu�GZoe��L_f_^�b�Km^_j-wev-O_clZg��d�h[eZklyf�bo�

jZa]jmadb��d�Kj_^ba_fghfm�fhjx��Kmwpdhfm�aZeb\m�b�

aZeb\m�:dZ[Z��Z�lZd`_��\�ehdZevghf�kfuke_��d�^hebgZf�

hkgh\guo�\Z^b� 

1. <uy\e_ggu_�ijbjh^gu_�b�l_ogh]_ggu_�nZdlhju�
nhjfbjh\Zgby�kljmdlmju�nbevljZpbhggh]h�ihlhdZ�k_�

\_jZ� KbgZckdh]h� ihemhkljh\Z� iha\heyl� hilbfbabjh�

\Zlv� kms_kl\mxs__� \h^hkgZ[`_gb_� \� ke_^mxsbo�

gZijZ\e_gbyo��i_jki_dlb\u�^Zevg_cr_]h bkihevah\Z�

gby� q_l\_jlbqgh]h� \h^hghkgh]h� ]hjbahglZ� k_\_jghc�

qZklb�KbgZckdh]h�ihemhkljh\Z�fh]ml�[ulv�k\yaZgu�k�

_]h�p_gljZevghc�qZklvx��\�ij_^_eZo�dhlhjhc�klZlbq_�

kdb_� mjh\gb� ]hjbahglZ�gZb[he__� klZ[bevgu��Hij_^_�

e_ggu_�jbkdb�ijh]ghabjmxlky�ijb�jZkiheh`_gbb�]b^�

jh]_heh]bq_kdbo�kd\Z`bg�\�jZchgZo�jZaebqguo�\Z^b��

y\eyxsboky� ehdZevgufb� kljmdlmjZfb� jZa]jmadb�

nbevljZpbhggh]h�ihlhdZ�� 

���Bgl_gkb\gZy� wdkiemZlZpby�f_eh\uo� \h^hghkguo�

]hjbahglh\�ijb\h^bl�d�ehdZevguf�iZ^_gbyf�bo�mjh\�

g_c��qlh�kh]eZkgh�hkgh\ghc�]b^jh]_hobfbq_kdhc�aZdh�

ghf_jghklb�� ijb\_^_l� d� ih\ur_gbx� fbg_jZebaZpbb�

ih^a_fguo�\h^�k�ihke_^mxsbf�h]jZgbq_gb_f�bo�bk�

ihevah\Zgby�\�ohayckl\_ggh-iblv_\uo�p_eyo��P_e_kh�

h[jZaguf� y\ey_lky� fh^_ebjh\Zgb_� \aZbfh^_ckl\by�

wdkiemZlZpbhgguo�kd\Z`bg�^ey�h[hkgh\Zgby�jZaf_s_�

gby�ihke_^mxsbo�\h^haZ[hjguo�h[t_dlh\��ijh]gha�ba�

f_g_gby�dZq_kl\Z�ih^a_fguo�\h^� 



Ijbjh^gu_�b�l_ogh]_ggu_�nZdlhju�nhjfbjh\Zgby�nbevljZpbhgguo�ihlhdh\�ih^a_fguo�\h^�K_\_jgh]h�KbgZy 
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Jbk���� DZjlZ�]b^jhbahiv_a�^hq_l\_jlbqguo�\h^hghkguo�]hjbahglh\��Z ± \_jog_f_eh\uo��b ± gb`g_\_jog_f_eh\uo�� 

[Fig. 4. Map of hydroisopieses of pre-Quaternary aquifers: (a) ± Upper Cretaceous, (b) ± Lower Upper Cretaceous. Translation symbols 

from the map: =hjZ ± Mountain, GZk. imgdlu ± Cities and localities, BajZbev-IZe_klbgZ ± Israel and Palestine, =b^jhbah]biku ± hydroisohypsum, m above sea 

level, <Z^b :ev-:jbr ± Wadi El-$ULVK��X`guc�KbgZc�± GZk. imgdlu ± Cities and localities, JhfZgZ ± Rummanah, ;bj Wev-:[  ̂± Bir al-Abd, JZnZo ± Rafah, 

:jbr ± Arish, R_co Am\Zcg  ̂± Sheikh Zuweid, Wev-;Zjl ± El-Bart, FZ]̂ Z[Z ± Magdaba, FZ]ZjZ ± Magara, E_ovnbg ± Lekhfin, =bn]ZnZ ± Gifgafa, JbkZg 

:g_ckZ ± Risan Aneisa, ;Z]̂ Z  ̂± Baghdad, Eb[gb ± Libni, NZeb] ± Falig, Yeeud ± Yallyk, LZfZ^Z ± Thamada, =b^^b ± Gidi, OZfjZ ±Hamra, OblZf ± Hitam, 

OZkZgZ ± Hasana, Fbgr_jZ ± Minshera, OZeyev ± Halyal, Dmk_cfZ ± Quseima, Km^j Wev-O_clZg ± Sudr El-Heitan, :jbn Wev-GZ]Z ± Arif El-Naga, Wev-

DmglbeeZ ± El Kuntilla, =_fbl ± Gemit, GZ[d ± Nabq, GZoev ± Nakhl, ;jmd ± Bruq.] 
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Conclusions: The identified natural and man-made factors in the formation of groundwater filtration flows of 

the Sinai Peninsula will allow optimising the existing water supply by making the use of the Quaternary aq-

uifer in the central part of the studied area more effective and by scientific justification of the operation of 

chalk aquifers excluding the increased mineralisation of groundwater. The generalised structure map of the 

filtration flow can be used as a basis for the development of the water supply complex within the North Sinai.  

Keywords: groundwater flow, Quaternary and Pre-Quaternary aquifers, hydrodynamic grid, Sinai Pen-

insula. 
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