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<\_^_gb_ 

FZeh]em[bggZy�]_hnbabdZ ± wlh�gZijZ\e_gb_�jZa\_�

^hqghc� ]_hnbabdb�� bkke_^mxs__� ijbih\_joghklgmx�

qZklv� a_fghc� dhju��=_hnbabq_kdb_ f_lh^u� ijbf_gy�

xlky ^ey�j_r_gby�wdheh]bq_kdbo��bg`_g_jgh-l_ogbq_�

kdbo b�Zjo_heh]bq_kdbo�aZ^Zq \�ijbih\_joghklghc�qZ�

klb� a_fghc� dhju. Ij_^f_lhf fZeh]em[bgghc� ]_hnb�

abdb�y\ey_lky�]_heh]bq_kdZy�kj_^Z��ih^�dhlhjhc�ihgb�

fZ_lky�\_jogyy�qZklv�eblhkn_ju ± fgh]hdhfihg_glgZy�

kbkl_fZ�� gZoh^ysZyky� ih^� \ha^_ckl\b_f� bg`_g_jgh-

ohayckl\_gghc�^_yl_evghklb�q_eh\_dZ� Hkh[_gghklyfb�

fZeh]em[bgghc�]_hnbabdb�y\eyxlky��]em[bgghklv�bk�

ke_^h\Zgbc� ± hl� �� ^h�i_j\uo� khl_g�f_ljh\�� \ukhdh_�

\_jlbdZevgh_�b� ]hjbahglZevgh_� jZaj_r_gb_�� \ukhdZy�

kdhjhklv�ihe_\uo�jZ[hl��h[jZ[hldb�b�bgl_jij_lZpbb�

j_amevlZlh\ [1±3]. 

=_heh]bq_kdZy kj_^Z gZkus_gZ� bg`_g_jgufb� kh�

hjm`_gbyfb� �dZ[_eyfb�� ljm[hijh\h^Zfb�� l_iehljZk�

kZfb�� dhee_dlhjZfb�� dheh^pZfb��ih^a_fgufb nmg^Z�

f_glZfb b�l�^����jZaghh[jZagufb�l_ogh]_ggufb�hj]Z�

gbq_kdbfb�b�g_hj]Zgbq_kdbfb�hloh^Zfb� b�\dexqZ_l�

h^bg� beb� g_kdhevdh� dmevlmjguo� keh_\� Djhf_� lh]h, 

a^_kv�jZaebqgufb�bklhqgbdZfb�nhjfbjmxlky�bgl_g�

kb\gu_� l_ieh\u_�� we_dljhfZ]gblgu_�� \b[jZpbhggu_��

jZ^bhZdlb\gu_�ihey� LZdZy�]_heh]bq_kdZy�kj_^Z�hleb�

qZ_lky�j_adhc�]hjbahglZevghc�b�\_jlbdZevghc�baf_g�

qb\hklvx� k\hckl\�� bo� Zgbahljhib_c�� g_\u^_j`Zggh�

klvx� ]jZgbp�� i_j_f_gguf� nZah\uf� khklZ\hf�� g_klZ�

[bevghklvx�khklZ\Z�b�k\hckl\�ih�\j_f_gb. 

F_lh^u� fZeh]em[bgghc� ]_hnbabdb� ij_^klZ\eyxl�

kh[hc�Z^Zilbjh\Zggu_�d�ij_^f_lm�b�aZ^ZqZf�bkke_^h�

\Zgbc�]_hnbabq_kdb_�f_lh^u��hkgh\Zggu_�gZ�bamq_gbb�

l_o�beb�bguo nbabq_kdbo�ihe_c�b�k\hckl\� 

P_ev�bkke_^h\Zgbc�± jZajZ[hldZ�b�Zijh[Zpby�dhf�

ie_dkZ�fZeh]em[bgghc�]_hnbabdb�^ey�hp_gdb�khklhy�

gby�]_heh]bq_kdhc�kj_^u�ijhfure_gghc�ahgu gZ�ijb�

f_j_�iheb]hgZ�l\_j^uo�hloh^h\�=hf_evkdh]h�obfbq_�

kdh]h�aZ\h^Z. J_rZ_fu_�aZ^Zqb��^bZ]ghklbdZ�aZ]jyag_�

gby�ahgu�ZwjZpbb�iheb]hgZ�l\_j^uo hloh^h\ =hf_ev�

kdh]h� obfbq_kdh]h� aZ\h^Z; \uy\e_gb_� ml_q_d� aZ]jya�

g_gguo�\h^�ba�dZgZeh\��ihbkd�aZohjhg_gguo�l_ogh]_g�

guo�h[t_dlh\. 

=hf_evkdbc�obfbq_kdbc�aZ\h^�djmig_cr__ \�;_eZ�

jmkb�ij_^ijbylb_�obfbq_kdhc�ijhfure_gghklb��ijh�

ba\h^ys__ [he__����\b^h\�obfbq_kdhc�ijh^mdpbb��k_j�

gZy� b� nhknhjgZy� dbkehlu�� Zffhnhk�� kmi_jnhknZl��

Zahlgh-nhknhjgh-dZebcgu_� m^h[j_gby�� nlhjbkluc�

Zexfbgbc b�l�^����<�oh^_�nmgdpbhgbjh\Zgby�^Zggh]h�

ijhba\h^kl\Z�h[jZamxlky�l\_j^u_�nhknh]bikh\u_�hl�

oh^u��dhlhju_�kdeZ^bjmxlky�gZ�l_jjblhjbb�ki_pbZev-

gh]h�iheb]hgZ��gZdhie_gh�[he__����feg l��aZgbfZxsbo�

l_jjblhjbx�hdheh� ����]Z���Hl\Zeu�nhknh]bikZ�y\ey�

xlky�ihklhyggh�^_ckl\mxsbf�bklhqgbdhf�ihklmie_�

gby�aZ]jyagyxsbo�\_s_kl\�\�ih\_joghklgu_�b�]jmglh�

\u_�\h^u��ihq\h]jmglu��ijbqbghc�^_]jZ^Zpbb�jZklb�

l_evgh]h�ihdjh\Z�b�l�^��>����@�� 

<�]_heh]bq_kdhf�kljh_gbb� l_jjblhjbb�jZchgZ�bk�

ke_^h\Zgbc�ijbgbfZxl�mqZklb_�jZaebqgu_�hleh`_gby��

\hajZkl� dhlhjuo� baf_gy_lky� hl� Zjo_y� ^h� ]hehp_gZ��

IeZlnhjf_gguc�q_ohe�ij_^klZ\e_g�hleh`_gbyfb�iZ�

e_hahckdhc�� f_ahahckdhc� b� dZcghahckdhc� ]jmii��

H]jhfguc�ih�ijh^he`bl_evghklb�i_j_ju\�\�hkZ^dhgZ�

dhie_gbb�klZe�ijbqbghc�lh]h��qlh�g_ihkj_^kl\_ggh�gZ�

ihjh^Zo�djbklZeebq_kdh]h�nmg^Zf_glZ�qZs_�\k_]h�aZ�

e_]Zxl�hleh`_gby�̂ _\hgkdhc�kbkl_fu��Hleh`_gby�q_l�

\_jlbqghc�kbkl_fu�gZ�l_jjblhjbb�jZchgZ�rbjhdh�jZk�

ijhkljZg_gu�b�ih\k_f_klgh�ih^klbeZxlky�hleh`_gb�

yfb� iZe_h]_gZ�� djh\ey� dhlhjuo� \kdjulZ� hl^_evgufb�

kd\Z`bgZfb�gZ� ]em[bgZo�hl� �.��^h� ��.��f��Hgb�ij_^�

klZ\e_gu� ij_bfms_kl\_ggh�i_kqZgufb�hleh`_gbyfb�

whp_g-heb]hp_gZ�b�Ze_\jblZfb��]ebgbklufb�i_kdZfb��

Ze_\jheblZfb��]ebgZfb��bgh]^Z�i_kdZfb�d\Zjp_\ufb��

\� jZaebqghc� kl_i_gb� ]eZmdhgblh\ufb� b� ]ebgbklufb�

db_\kdhc�k\blu�whp_gZ�>�@� 

 

F_lh^bdZ�bkke_^h\Zgbc 

<� oh^_� bkke_^h\Zgbc� bkihevah\Zebkv� ke_^mxsb_�

f_lh^u�� we_dljbq_kdh_�ijhnbebjh\Zgb_�f_lh^hf� kh�

ijhlb\e_gbc��WI���\_jlbdZevgh_�we_dljbq_kdh_�ahg^b�

jh\Zgb_� f_lh^hf� khijhlb\e_gbc� �<WA��� f_lh^� _kl_�

kl\_ggh]h� we_dljbq_kdh]h� ihey� �?WI��� ]_hfZ]gblgZy�

kt_fdZ� Nbabq_kdb_� hkgh\u�� klZg^Zjlgu_� f_lh^bdb�

ihe_\uo�jZ[hl��h[jZ[hldb�b�bgl_jij_lZpbb�j_amevlZ�

lh\�mdZaZgguo�f_lh^h\�h[s_ba\_klgu�>4, 5, 6]. 

FZeh]em[bggZy� fh^bnbdZpby� WI� aZdexqZ_lky� \�

bkihevah\Zgbb� k_jbb� baf_j_gbc� gZ� fZeuo� jZaghkZo�

iblZxsbo�we_dljh^h\�:<������������������f���\�^\mo�ih�

eh`_gbyo� mklZgh\db�AMNB �i_ji_g^bdmeyjgh� b� iZ�

jZee_evgh�ebgbb�ijhnbebjh\Zgby�� 

<� f_lh^_� ihl_gpbZeZ� ?WI� ijbf_gyebkv� baf_jb�

l_evguc�ijb[hj��fmevlbf_lj�DM90E��b g_iheyjbamx�

sb_ky�we_dljh^u�kbkl_fu�<BJ=��Ih]j_rghklv�baf_�

j_gbc��1.��f<� 

FZeh]em[bggZy� fh^bnbdZpby� ]_hfZ]gblghc�

kt_fdb�ij_^klZ\ey_l� kh[hc� kt_fdm�ih�ijhnbeyf�beb�

k_lb�ijhnbe_c�k�rZ]hf��±��f��fbdjhkt_fdZ�� 

Bkihevam_fZy�ZiiZjZlmjZ��we_dljhjZa\_^hqgZy�Zi�

iZjZlmjZ� ERA-MAX�� ijhlhggu_� fZ]gblhf_lju� Ge-

ometricsG-857 b�FII-203. 

Bgl_jij_lZpby�^Zgguo�<WA� \uihegyeZkv� k�ihfh�

svx�ki_pbZebabjh\Zggh]h�ijh]jZffgh]h�h[_ki_q_gby�

IPI2Win. 

JZchg� bkke_^h\Zgbc� ± ijhfure_ggZy� ahgZ� ]h�

jh^Z�=hf_ey��\dexqZxsZy�djmigu_�obfbq_kdb_��fZ�

rbghkljhbl_evgu_�� ebl_cgu_� ijhba\h^kl\Z�� iheb�

]hgu�obfbq_kdbo�b�l\_j^uo�dhffmgZevguo�hloh^h\��

`_e_agh^hjh`gu_�b�Z\lhfh[bevgu_�dhffmgbdZpbb��

l_iehwe_dljhklZgpbx��fZ]bkljZevgu_�]Zah- b�g_nl_�

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

>bZ]ghklbdZ� aZ]jyag_gby� ahgu� ZwjZpbb� iheb�

]hgZ� obfbq_kdbo� hloh^h\. JZkkfhljbf� bkihevah\Z�

gb_ dhfie_dkZ�fZeh]em[bgghc ]_hwe_dljbdb� gZ� ijb�

f_j_�iheb]hgZ�l\_j^uo�hloh^h\�=hf_evkdh]h�obfbq_�

kdh]h� aZ\h^Z��<� ih\_joghklguo� \h^Zo�gZ� l_jjblhjbb�

iheb]hgZ�\�jZchg_�hl\Zeh\�nhknh]bikZ�fbg_jZebaZpby�

^hklb]Z_l���±���]�^f3��kh^_j`Zgb_�kmevnZl-bhgZ�± 1±6 

]�^f3��nhknhjZ�nhknZlgh]h�± 1±��]�^f3��bhgZ-nlhjZ�±1±

��]�^f3��=jmglh\u_�\h^u�\�ahg_�\ebygby�hl\Zeh\�lZd`_�

aZ]jyag_gu kmevnZl-bhghf�� nhknhjhf� nhknZlguf��

bhgZfb�`_e_aZ��nlhjZ��Zffhgby��Fbg_jZebaZpby�]jmg�

lh\uo�\h^�khklZ\ey_l�^h���±���]�^f3 [7]. 

GZ� l_jjblhjbb� iheb]hgZ� hloh^h\�b� _]h� hdj_klgh�

klyo�[ueb�\uiheg_gu�WI�gZ�k_jbb�fZeuo�jZaghkh\ :<�

�������b����f��b�<WA��ih�ijhnbex :-;��i_j_k_dZxs_fm�

hl\Zeu�� 

>ey�l_jjblhjbb��dhlhjZy�gZoh^blky�\g_�ahgu�\eby�

gby�hl\Zeh\��oZjZdl_jgh� kgb`_gb_� dZ`ms_]hky� we_d�

ljbq_kdh]h� khijhlb\e_gby� k� wnn_dlb\ghc� ]em[bghc�

bkke_^h\Zgbc��qlh�h[mkeh\e_gh�gZebqb_f�\h^hghkgh]h�

]hjbahglZ� �ih� ^Zgguf� aZf_jh\� \� kd\Z`bgZo� mjh\_gv�

]jmglh\uo�\h^�gZoh^blky�gZ�]em[bg_��±��f��b�hkh[_g�

ghklyfb� ]_heh]bq_kdh]h� kljh_gby� \_jog_c� qZklb�

jZaj_aZ� �\h^ghe_^gbdh\u_� i_kdb� b� kmi_kb� ih^klbeZ�

xlky�fhj_ggufb� km]ebgdZfb���FZdkbfZevgu_� agZq_�

gby�dZ`ms_]hky�khijhlb\e_gby�hlf_qZxlky�gZ�jZagh�

kZo�:<���b����f��<�ahg_�hl\Zeh\�^ey�\k_]h�bamqZ_fh]h�

jZaj_aZ� oZjZdl_jgh� gbadh_� khijhlb\e_gb_� �f_g__� ���

HfÂf���qlh�h[mkeh\e_gh�\ukhdhc�kl_i_gvx�aZkhe_gby�

ihq\h]jmglh\�b�]jmglh\uo�\h^� 

GZ�jbkmgd_ ��ijb\_^_gZ�dZjlZ�bahebgbc�dZ`ms_�

]hky�we_dljbq_kdh]h�khijhlb\e_gby��jZaghk�:< ��f�, 

ba� dhlhjhc� \b^gh�� qlh� h[eZklv� hl\Zeh\�nhknh]bikZ�

ihqlb� iheghklvx� gZoh^blky� \gmljb� bahebgbb� ���

HfÂf� K�lj_o�klhjhg jZkiheZ]Zxlky�h[eZklb�hlghkb�

l_evgh� \ukhdh]h� khijhlb\e_gby� ����±���� b� [he__�

HfÂf���dhlhjh_�h[mkeh\e_gh i_kqZguf�khklZ\hf�ihq�

\h]jmglh\��Lhevdh�\ k_\_jh-aZiZ^ghf�gZijZ\e_gbb�hl�

hl\Zeh\�ijhke_`b\Z_lky ©yaudª�ahgu�gbadh]h�khijh�

lb\e_gby�� kh\iZ^Zxsbc� k gZijZ\e_gb_f� ^\b`_gby 

klhdZ�aZ]jyag_gguo�\h^� Q_ldh�\b^gh lZd`_��qlh�ahgZ�

ihgb`_ggh]h� khijhlb\e_gby� �f_g__� ���HfÂf�� kms_�

kl\_ggh� ij_\urZ_l� ih� iehsZ^b� l_jjblhjbx� kZfbo�

hl\Zeh\�b��\_jhylgh��hl]jZgbqb\Z_l�Zj_Ze�aZ]jyag_gby�

ihq\h]jmglh\� aZ� kq_l� fb]jZpbb� aZ]jyagyxsbo� \_�

s_kl\�hl�hl\Zeh\�k�ih\_joghklguf�klhdhf� 

 

 

 

 

 

 

 

 

 

 
 

Jbk�� �� Bahebgbb� dZ`ms_]hky� we_dljbq_�

kdh]h�khijhlb\e_gby��Hf�f��gZ�wnn_dlb\�

ghc� ]em[bg_�� khhl\_lkl\mxs_c� jZaghkm�

:< ��f� 

[Fig. 1. Isolines of apparent electrical resistiv-

LW\� �2KP�P�� DW� WKH� HIIHFWLYH� GHSWK� FRUUH�

sponding to the AB=3 m spacing.] 

 

 

 

 

 

 

 

 

Jbk���� JZaj_a�dZ`ms_]hky�we_d�

ljbq_kdh]h� khijhlb\e_gby� ih�

ijhnbex�:-; q_j_a iheb]hg hl�

oh^h\ (Hf�f). 

[Fig. 2. Section of the apparent 

electrical resistivity along the AB 

profile through the waste landfill 

�2KP�P��] 

 

GZ�jbkmgd_���ihdZaZg�jZaj_a�dZ`ms_]hky�khijhlb\�

e_gby�ih�ijhnbex�:-;��ihemq_gguc�ih�^Zgguf�<WA 

fZdkbfZevguc�jZaghk�iblZxsbo� we_dljh^h\�:< ����

f. <b^gh��qlh�ahgZ�ZwjZpbb�\�h[eZklb�hl\Zeh\��kj_^gyy�

qZklv� ijhnbey�� ih� \k_c� wnn_dlb\ghc� ]em[bg_�

bkke_^h\Zgbc� hlebqZ_lky� gbadbfb� agZq_gbyfb� dZ`m�

s_]hky� we_dljbq_kdh]h� khijhlb\e_gby� �f_g__� ���

Hf�f���Wlh�mdZau\Z_l�gZ�lh��qlh�gZ�l_jjblhjbb�iheb�

]hgZ� hloh^h\� obfbq_kdh_� aZ]jyag_gb_� aZljZ]b\Z_l�g_�

lhevdh� kZfmx� \_jogxx� qZklv� ]_heh]bq_kdhc� kj_^u�
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�ihq\h]jmglu���gh�ijhgbdZ_l�\�i_j\u_�hl� a_fghc�ih�

\_joghklb�\h^hghkgu_�]hjbahglu�± ]jmglh\uc�b�f_`�

fhj_gguc��ijbf_jgh ^h�]em[bgu���±���f�� GZ�^Zgghf�

jZaj_a_� lZd`_� \b^gZ�h[eZklv� k�\ukhdhc� kl_i_gvx� aZ�

]jyag_gby��ebgaZ�]jmglh\uo�\h^�k�fbg_jZebaZpb_c��±

��� ]�f3��� \�dhlhjhc� dZ`ms__ky khijhlb\e_gby�iZ^Z_l�

f_g__����Hf�f��jbk. 2). 

<uy\e_gb_�ml_q_d�aZ]jyag_gguo�\h^�ba�dZgZeh\. 

>ey�fhgblhjbg]Z� b� wdkij_kk-hp_gdb�f_kl� ml_q_d� aZ�

]jyag_gguo�\h^�ba�dZgZeh\��hl\h^ysbo klhd�k�iheb]hgZ�

obfbq_kdbo� hloh^h\� �fbg_jZebaZpby� \h^u� \� dZgZeZo�

khklZ\ey_l� �±��� ]�f3�� jG �-4), gZfb� [ue� ij_^eh`_g�

ke_^mxsbc�dhfie_dk�f_lh^h\��ijhnbebjh\Zgb_�f_lh�

^hf�_kl_kl\_ggh]h�ihey �k�rZ]hf���f���WI�gZ�jZaghkZo�

:< �-���f��]_hfZ]gblgZy�fbdjhkt_fdZ��k�rZ]hf���f�� 

<uiheg_ggu_�]_hwe_dljbq_kdb_�bkke_^h\Zgby�iha�

\hebeb� mlhqgblv� ijhkljZgkl\_ggmx� kljmdlmjm� _kl_�

kl\_ggh]h�we_dljbq_kdh]h�ihey��gZ�dhlhjmx�\ebyxl�lZ�

db_�nZdlhju��dZd�����j_ev_n�hl\Zeh\�hloh^h\��hlghkb�

l_evgh�ijhly`_ggu_�iheh`bl_evgu_�ZghfZebb�ihl_g�

pbZeZ�beb� ]jZ^b_glZ ihl_gpbZeZ� _kl_kl\_ggh]h� we_d�

ljbq_kdh]h� ihey�� khhl\_lkl\mxsb_� kdehgZf� hl\Zeh\�

nhknh]bikZ� ± ^h� ����f<��� ���g_h^ghjh^ghklv� jZklb�

l_evgh]h�ihdjh\Z �\ukhdhqZklhlgu_�± gZ��±��ibd_lZ�± 

hljbpZl_evgu_�b�iheh`bl_evgu_�ZghfZebb�g_[hevrhc�

Zfieblm^u�± ^h���f<������aZohjhg_ggu_�f_lZeebq_kdb_�

dhgkljmdpbb��f_lZeebq_kdbc�fmkhj��\ukhdhqZklhlgu_�

± gZ� �±�� ibd_lZ� ± hljbpZl_evgu_� b� iheh`bl_evgu_�

ZghfZebb�g_[hevrhc�Zfieblm^u� ± ^h����f<������jZa�

]jmadZ� ]jmglh\uo� \h^� �iheh`bl_evgu_� ZghfZebb� ih�

l_gpbZeZ� beb� ]jZ^b_glZ� ihl_gpbZeZ� _kl_kl\_ggh]h�

we_dljbq_kdh]h�ihey��Zfieblm^hc�[he__����f<��hlf_�

qZ_fu_�gZ���b�[he__�khk_^gbo�ibd_lZo������bgnbevljZ�

pby�ih\_joghklguo�\h^��hljbpZl_evgu_�ZghfZebb�ih�

l_gpbZeZ� beb� ]jZ^b_glZ� ihl_gpbZeZ� _kl_kl\_ggh]h�

we_dljbq_kdh]h�ihey��Zfieblm^hc�[he__����f<��hlf_�

qZ_fu_�gZ���b�[he__�khk_^gbo�ibd_lZo�� 

I_j\u_�ljb�nZdlhjZ�y\eyxlky�ihf_oZfb��kha^Z\Zy�

©rmfª��<�̂ \mo�ihke_^gbo�kemqZy�ZghfZebb�ihl_gpbZeZ�

beb� ]jZ^b_glZ� ihl_gpbZeZ� _kl_kl\_ggh]h� we_dljbq_�

kdh]h�ihey�bf_xl�]_hnbevljZpbhggmx�ijbjh^m�b��kh�

hl\_lkl\_ggh��\Z`gh_�bg^bdZpbhggh_�agZq_gb_�k�lhqdb�

aj_gby�hp_gdb�gZijZ\e_gby�fb]jZpbb�ihlhdh\�aZ]jya�

g_gguo�\h^�\�ahg_�\ebygby�hl\Zeh\�hloh^h\� 

Ahgu�ml_q_d�aZ]jyag_gguo \h^�ba�hl\h^gh]h�dZgZeZ�

mklZgZ\eb\Zxlky�ih�hljbpZl_evguf�ZghfZebyf�ihl_g�

pbZeZ�?WI� �Zfieblm^Z���±���f<�b�[he__���ijhkljZg�

kl\_ggh�kh\iZ^Zxsbf�k�hljbpZl_evgufb�ZghfZebyfb�

dZ`ms_]hky� we_dljbq_kdh]h� khijhlb\e_gby� gZ� ijh�

nbe_�WI��\�aZ\bkbfhklb�hl�eblheh]bq_kdbo�hkh[_ggh�

kl_c�\f_sZxsbo�l_ogh]_gguo�]jmglh\�± \����±��jZaZ�

hlghkbl_evgh�nhgZ�� 

 

 

Jbk���� =_hfZ]gblgZy�fbdjhkt_fdZ�b�baf_j_gby�ihl_gpbZeZ�?WI�ih�ijhnbex�\^hev�hl\h^gh]h�

dZgZeZ�iheb]hgZ�obfbq_kdbo�hloh^h\� 

[Fig. 3. Geomagnetic microsurvey and measurements of the SES potential throughout the profile along 

the drainage canal of the chemical waste landfill.] 
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Eh`gu_� ZghfZebb� ihl_gpbZeZ� ?WI hl[jZdh\u\Z�

xlky�k�ihfhsvx�]_hfZ]gblghc�fbdjhkt_fdb��Eh`ghc�

kqblZ_lky�ZghfZeby�mdZaZgguo�ihdZaZl_e_c��k\yaZggZy�

g_�k�^\b`_gb_f�\h^��Z�k�f_lZeebq_kdbf�fmkhjhf� LZd��

gZ� jbkmgd_� 3 ijb\h^ylky� j_amevlZlu� ]_hfZ]gblghc�

fbdjhkt_fdb� b� baf_j_gby� ihl_gpbZeZ� ?WI� ih� ijh�

nbex� \^hev� dZgZeZ��Kh\iZ^Zxsb_� ZghfZebb ]_hfZ]�

gblgh]h�ihey�b�ihl_gpbZeZ�?WI� �\�jZchg_��±��ibd_�

lh\��� \_jhylgh�� h[mkeh\e_gu� g_dbf� f_lZeebq_kdbf�

h[t_dlhf��aZohjhg_gguf�gZ�g_[hevrhc�]em[bg_��^h��±

��f���<� jZchg_� ��±��� ibd_lh\� q_ldh� ijhke_`b\Z_lky�

ZghfZeby� ihl_gpbZeZ� ?WI� �Zfieblm^hc� ��±��� f<���

ijb� wlhf� \� ]_hfZ]gblghf� ihe_� gbdZdbo� hldehg_gbc�

g_l��A^_kv��\_jhylgh��gZ[ex^Z_lky�wnn_dl��\ua\Zgguc�

^\b`_gb_f�ih\_joghklguo�\h^�ba�dZgZeZ�\�]hjbahglu�

ih^a_fguo�\h^� 

Ihbkd aZohjhg_gguo�l_ogh]_gguo�h[t_dlh\. AZ�

ohjhg_ggu_�l_ogh]_ggu_�h[t_dlu�± wlh�ex[u_�bkdmk�

kl\_ggu_�khhjm`_gby��bo�we_f_glu��dZd�nmgdpbhgbjm�

xsb_��lZd�b�aZ[jhr_ggu_��LZdb_�h[t_dlu�\_kvfZ�jZa�

ghh[jZagu ih� \_ebqbg_� b� k\h_fm� [u\r_fm� gZagZq_�

gbx��hl�f_lZeebq_kdh]h�fmkhjZ��kgZjy^h\ b�Z\bZpbhg�

guo� [hf[� ^h� a^Zgbc� b� khhjm`_gbc� GZb[he__� qZklh�

\klj_qZxsb_ky�aZ^Zqb�k\yaZgu�k�ihbkdZfb�ljm[�aZ[jh�

r_gguo�dhee_dlhjh\��nmg^Zf_glh\�a^Zgbc��jZaebqguo�

Zjo_heh]bq_kdbo�h[t_dlh\� 

Ihkdhevdm� aZohjhg_ggu_� l_ogh]_ggu_� h[t_dlu�

hq_gv�jZaghh[jZagu��lh�bo�hljZ`_gb_�\�]_hnbabq_kdbo�

iheyo� lZd`_� agZqbl_evgh baf_gy_lky�� LZd��`_e_agu_�

ij_^f_lu� b� dhgkljmdpbb� �[h_ijbiZku�� ljm[u� b� l�^���

[m^ml�q_ldh�nbdkbjh\Zlvky�\�\b^_�agZqbl_evguo�ih�Zf�

ieblm^_� ZghfZebc� ]_hfZ]gblgh]h� ihey��Nmg^Zf_glu�

a^Zgbc�b�khhjm`_gbc��dZd�ijZ\beh��f_g__�\ujZ`_gu�\�

]_hfZ]gblghf�ihe_��khhl\_lkl\_ggh��\uy\e_gb_�bo�]_h�

fZ]gblghc�kt_fdhc�aZ\bkbl�hl�hkh[_gghkl_c�]_heh]b�

q_kdh]h�kljh_gby�\f_sZxs_c�]_heh]bq_kdhc�kj_^u��<�

lh`_�\j_fy��wlb�h[t_dlu�ohjhrh�\uy\eyxlky�ih�]_h�

we_dljbq_kdbf� ZghfZebyfb� �f_lh^u� khijhlb\e_gbc���

ihkdhevdm�qZs_�\k_]h��gh�g_�\k_]^Z��bf_xl�[he__�\u�

khdh_�m^_evgh_�we_dljbq_kdh_�khijhlb\e_gb_�ih�kjZ\�

g_gbx� k� \f_sZxs_c� ]_heh]bq_kdhc� kj_^hc� Bf_ggh�

dhfie_dkbjh\Zgb_� ]_hnbabq_kdbo f_lh^h\� iha\hey_l�

ba[_]Zlv�hrb[hd�bgl_jij_lZpbb�ijb�ihbkdZo�jZaghh[�

jZaguo�aZohjhg_gguo�l_ogh]_gguo�h[t_dlh\� 

JZkkfhljbf� bkihevah\Zgb_� dhfie_dkZ� fZeh]em�

[bgghc� ]_hnbabdb�ijb�ihbkd_�ih]j_[_ggh]h�nmg^Z�

f_glZ�[u\r_]h�dhjimkZ�ijhba\h^kl\Z��<_jogyy�qZklv�

a^Zgby�[ueZ�iheghklvx�jZajmr_gZ�\�dhgp_�XX \_dZ��

<_jogyy� qZklv� ]_heh]bq_kdh]h� jZaj_aZ� ij_^klZ\e_gZ�

dmevlmjguf�keh_f�b�k�]em[bgu��.5±��f�nex\bh]eypb�

Zevgufb� kmi_kyfb� ^g_ijh\kdh]h� ih^]hjbahglZ ijb�

iylkdh]h�]hjbahglZ� 

>ey�ihbkdZ�ih]j_[_ggh]h�nmg^Zf_glZ�bkihevah\Zg�

dhfie_dk��khklhysbc�ba�]_hfZ]gblghc�fbdjhkt_fdb�b�

we_dljbq_kdh]h�ijhnbebjh\Zgby�f_lh^hf�khijhlb\e_�

gbc gZ� fZeuo� jZaghkZo. =_hfZ]gblgZy� fbdjhkt_fdZ�

ijh\h^beZkv�ih���ijhnbeyf��ij_^iheh`bl_evgh�i_j_�

k_dZxsbf� h[t_dl��RZ]� kt_fdb� �� f�� We_dljbq_kdh_�

ijhnbebjh\Zgb_� \uihegyehkv� mklZgh\dhc� <_gg_jZ�

(MN ��� :< �� f���RZ]� ijhnbebjh\Zgby� �� f�� >ebgZ�

ijhnbe_c����f� 

J_amevlZlu� ]_hfZ]gblghc� kt_fdb� b we_dljbq_�

kdh]h� ijhnbebjh\Zgby� ijb\_^_gu gZ� jbkmgd_� 4. <�

p_gljZevghc�qZklb�\k_o�lj_o�ijhnbe_c�fbdjhfZ]gbl�

ghc�kt_fdb�h[gZjm`b\Z_lky�iheh`bl_evgZy�ZghfZeby�

Zfieblm^hc� ���±����gLe� �hdheh� ��±���f���NhjfZ�b�

Zfieblm^Z� wlhc� ZghfZebb� gZ� jZaguo� ijhnbeyo� g_�

kdhevdh� hlebqZ_lky�� gh� \� p_ehf� koh`Z�� GZ� ]jZnbd_�

we_dljbq_kdh]h� ijhnbebjh\Zgby� ZghfZeby� we_dljb�

q_kdh]h�khijhlb\e_gby�_s_�[he__�\ujZ`_gZ �jbkmghd�

4). GZ�mqZkld_�ibd_lh\���b���dZ`ms__ky�we_dljbq_kdh_�

khijhlb\e_gby� m\_ebqb\Z_lky� gZ� ihjy^hd� �k� ��±100 

Hf�f�^h�����±1790 Hf�f�� 

Iheh`bl_evgZy�ZghfZeby�]_hfZ]gblgh]h�ihey�mdZ�

au\Z_l�gZ�ih\ur_ggh_�kh^_j`Zgb_�`_e_aZ�gZ�^Zgghf�

mqZkld_�� Z� \ukhdh_� dZ`ms__ky� we_dljbq_kdh_� khijh�

lb\e_gb_�gZ�]em[bg_��±��f�ih^l\_j`^Z_l��qlh�h[gZjm�

`_g� bf_ggh� nmg^Zf_gl� a^Zgby�� Khq_lZgb_� iheh`b�

l_evghc�]_hfZ]gblghc�ZghfZebb�k�ZghfZeb_c�gbadh]h�

we_dljbq_kdh]h� khijhlb\e_gby� [ueh� [u� oZjZdl_jgh�

^ey�l_ogh]_ggh]h�h[t_dlZ�bgh]h�jh^Z��gZijbf_j��ljm�

[hijh\h^Z� 

;eZ]hijbylguf� mkeh\b_f� \� ^Zgghf� kemqZ_� y\ey�

_lky�lh��qlh�kmi_kqZguc�khklZ\�\f_sZxs_c�]_heh]b�

q_kdhc�kj_^u��ih�kjZ\g_gbx�k�dhlhjuf�[_lhggu_�dhg�

kljmdpbb�b�dbjibqgZy�deZ^dZ�oZjZdl_jbamxlky�[hev�

rbf� dhebq_kl\hf� `_e_abkluo� qZklbp�� Djhf_� lh]h��

l_ogh]_gguc�h[t_dl� aZohjhg_g�[ebadh� d� a_fghc�ih�

\_joghklb��f_g__���f�� 

 

AZdexq_gb_ 

We_dljbq_kdh_� ijhnbebjh\Zgb_� f_lh^hf� khijh�

lb\e_gbc� gZ� k_jbb� fZeuo� jZaghkh\� b� \_jlbdZevgh_�

we_dljbq_kdh_� ahg^bjh\Zgb_� iha\heyxl� ^hklZlhqgh�

wnn_dlb\gh�bkke_^h\Zlv�obfbq_kdh_�aZ]jyag_gb_�ahgu�

ZwjZpbb�ih^�iheb]hghf�lhdkbqguo�hloh^h\�ih�]em[bg_�

b�ih�eZl_jZeb��HqZ]�aZ]jyag_gby�q_ldh�hlh[jZ`Z_lky�\�

\b^_� ZghfZebb� gbadh]h� dZ`ms_]hky� we_dljbq_kdh]h�

khijhlb\e_gby��KljmdlmjZ� bahebgbc� dZ`ms_]hky� kh�

ijhlb\e_gby� ihq\h]jmglh\� ihdZau\Z_l� gZijZ\e_gb_�

^\b`_gby�aZ]jyag_gguo�ih\_joghklguo�\h^� 

Ml_qdb� aZ]jyag_gguo� \h^� ba� hl\h^guo dZgZeh\�

nbdkbjmxlky�ih�hljbpZl_evguf�ZghfZebyf _kl_kl\_g�

gh]h� we_dljbq_kdh]h� ihey�� kh\iZ^Zxsbf k� ZghfZeb�

yfb� gbadh]h� dZ`ms_]hky� khijhlb\e_gby� ih� ^Zgguo�

we_dljhijhnbebjh\Zgby��>ey�hl[jZdh\db�ZghfZebc��g_�

k\yaZgguo�k�ml_qdZfb�aZ]jyag_gguo�\h^��ij_^eh`_gh�

bkihevah\Zlv�]_hfZ]gblgmx�fbdjhkt_fdm� 

Dhfie_dkbjh\Zgb_�]_hwe_dljbq_kdh]h�b�]_hfZ]gbl�

gh]h�f_lh^h\�lZd`_�fh`_l�bkihevah\Zlvky�ijb�ihbkd_�

aZohjhg_gguo�l_ogh]_gguo�h[t_dlh\��dhlhju_�\�aZ\b�

kbfhklb�hl�k\hbo�k\hckl\�[m^ml�bg^bpbjh\Zlvky�khhl�

\_lkl\mxsbfb� ZghfZebyfb� dZ`ms_]hky� khijhlb\e_�

gby�b�]_hfZ]gblgh]h�ihey� 

LZdbf�h[jZahf��ij_^eh`_gguc�dhfie_dk�fZeh]em�

[bgghc� ]_hnbabdb�iha\hey_l�hi_jZlb\gh�j_rZlv�rb�

jhdbc�djm]�aZ^Zq�ih�^bZ]ghklbd_�khklhygby�]_heh]bq_�

kdhc�kj_^u�ijhfure_gguo�dhfie_dkh\�
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Jbk���� Ijhnbeb�]_hfZ]gblghc�fbdjhkt_fdb���-���b�WI�f_lh^hf�khijhlb\e_gbc����� 

[Fig. 4. Profiles of the geomagnetic microsurvey (1-3) and electric resistivity field (4).] 

 

Dhgnebdl� bgl_j_kh\� :\lhju� ^_deZjbjmxl� hlkml�

kl\b_�y\guo�b�ihl_gpbZevguo�dhgnebdlh\�bgl_j_kh\��

k\yaZgguo�k�im[ebdZpb_c�gZklhys_c�klZlvb� 

 

EBL?J:LMJ: 
1. <Zojhf__\�=�K��Wdheh]bq_kdZy�]_hnbabdZ��Bjdmlkd��Bj=LM��

����������k� 

���FZgrl_cg�:� D��FZeh]em[bggZy ]_hnbabdZ��Ihkh[b_�ih�ki_p�

dmjkm��Gh\hkb[bjkd��G=M� 2002. ����k� 

3. =_jrZghd�E� :��FZeh]em[bggZy�fZ]gblhjZa\_^dZ�\�mkeh\byo�

ijhfure_gguo� ihf_o� ��� <_klgbd� I_jfkdh]h� mgb\_jkbl_lZ��

=_heh]by��������<ui����������K����±50. 

4. Jm^dbg�F� >���;Zehyg�;� F���Of_e_\kdhc�<� D��=_hnbabdZ�gZ�

kem`[_�wdheh]h\��]_heh]h\�b�g_�lhevdh«��L_hjby�b�ijZdlbdZ��F���

Ba^-\h�©M]j_rZª������������k� 

5. We_dljhjZa\_^dZ��ihkh[b_�ih�we_dljhjZa\_^hqghc�ijZdlbd_

^ey� klm^_glh\� ]_hnbabq_kdbo� ki_pbZevghkl_c. Ih^� j_^�� <�D��

Of_e_\kdh]h��B�G��Fh^bgZ��:�=��Ydh\e_\Z��F���F=M������������

k� 

��� H]bev\b� :� :�� Hkgh\u� bg`_g_jghc� ]_hnbabdb��F��� G_^jZ��

����������k� 

��� =mk_\� :� I�� Nblhbg^bdZlhju l_ogh]_ggh]h� ih^lhie_gby� \�

ahg_�\ebygby�iheb]hgZ�ijhfure_gguo�hloh^h\����<_klgbd�<h�

jhg_`kdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��K_jby��=_heh]by� 

����������K�����±131. 

���=mk_\�:� I���<_jmlbg�F� =���DZe_cqbd�I� :���Ijbempdbc�B� H���

RZ\jbg�B� :��=_hwe_dljbq_kdZy�̂ bZ]ghklbdZ�aZ]jyag_gby�]_heh�

]bq_kdhc�kj_^u�\�ahg_�\ebygby�iheb]hgZ�lhdkbqguo�hloh^h\� ���

<_klgbd�I_jfkdh]h�mgb\_jkbl_lZ��=_heh]by��������L���������K��

79±85. 

���LjZp_\kdZy�?� X��Bg`_g_jgh-]_heh]bq_kdb_�mkeh\by� ]hjh^Z�

=hf_ey� =hf_ev, ==M�bf��N��Kdhjbgu������������k� 





 A. P. Gusev, V. L. Molyarenko, A. I. Pavlovsky, I. O. Prilutsky, S. V. Andrushko 

70                                                              Proceedings of Voronezh State University. Series: Geology. 2021, no. 4, 63±70 

REFERENCES 
1. Vakhromeev G.S. Ekologicheskaya geofizika [Environmental 

geophysics]. Irkutsk, IrGTU publ., 1995. 216 p. (in Russ). 

2. Manshtein A. K. Maloglubinnaya geofizika. Posobie po 

speckursu [Shallow geophysics. Special course manual]. Novosi-

birsk, NSU publ., 2002, 135 p. (in Russ). 

3. Gershanok L. A. Shallow magnetic prospecting in conditions 

of industrial interference. Vestnik Permskogo universiteta. Ge-

ologiya ± Bulletin of the Perm University. Geology, 2013, no. 1 

(18), pp. 34±50. (in Russ). 

4. Rudkin M. D., Baloyan B. M., Khmelevskoy V. K. Geofizika 

na sluzhbe HNRORJRY�� JHRORJRYL� QH� WRO
NR«�� 7HRUL\DLSUDNWLND 

[Geophysics at the service of ecologists, geologists and not only 

...: Theory and practice]. Mockow, Ugresha publ., 2018, 513 p. 

(in Russ). 

5. Elektrorazvedka: posobie po elektrorazvedochnoj praktike 

dlya studentov geofizicheskih special'nostej [Electrical prospect-

ing: a guide to electrical exploration practice for students of geo-

physical specialties]. Ed. V. C. Khmelevsky, I. N. Modina, A. G. 

Yakovleva. Moscow: Moscow State University publ., 2005, 311 

p. (in Russ). 

6. Ogilvi A. A. Osnovy inzhenernoj geofiziki [Fundamentals of 

Engineering Geophysics]. Moscow, Nedra Publ., 1990, 501 p. (in 

Russ). 

7. Gusev A. P. Fitoindikatory tekhnogennogo podtopleniya v 

zone vliyaniya poligona promyshlennyh othodov [Phytoindica-

tors of technogenic flooding in the zone of influence of the indus-

trial waste landfill]. Vestnik Voronezhskogo gosudarstvennogo 

universiteta. Seriya: Geologiya ± Proceedings of Voronezh State 

University. Series: Geology, 2015, no. 1, pp. 128±131. (in Russ). 

8. Gusev A. P., Verutin M. G., Kaleichik P. A., Prilutskiy I. O., 

Shavrin I. A. Geoelectric diagnostics of contamination of the ge-

ological environment in the zone of influence of the landfill of 

toxic waste. Vestnik Permskogo universiteta. Geologiya ± Bulle-

tin of the Perm University. Geology, 2019, vol.18, no. 1, pp. 79±

85. (in Russ). 

9. Tratsevskaya E. Yu. Inzhenerno-geologicheskie usloviya go-

roda Gomelya [Geotechnical conditions of the city of Gomel]. 

Gomel, GSU Publ, 2005, 210 p. (in Russ). 

 

 

 
:g^j_c�I_ljh\bq =mk_\ ± d��]�-f��g� , ^_dZg�]_heh]h-]_h]jZ�

nbq_kdh]h�nZdmevl_lZ��^hp_gl�dZn_^ju�]_heh]bb�b�]_h]jZ�

nbb, ==M�bf��N��Kdhjbgu��J_kim[ebdZ�;_eZjmkv� 

E-mail: andi_gusev@mail.ru, 

ORCID http://orcid.org/0000-0002-1169-1172 

<eZ^bfbj�E_hgb^h\bq Fheyj_gdh ± klZjrbc�ij_ih^Z\Zl_ev�

dZn_^ju�]_heh]bb�b�]_h]jZnbb, ==M�bf��N��Kdhjbgu��J_k�

im[ebdZ�;_eZjmkv��E-mail: molyarenko-vova@bk.ru 

:e_dkZg^j�BeeZjbhgh\bq IZ\eh\kdbc ± d��]��g���^hp_gl��aZ\_�

^mxsbc�dZn_^jhc�]_heh]bb�b�]_h]jZnbb��^hp_gl��==M�bf��

N��Kdhjbgu��J_kim[ebdZ�;_eZjmkv� 

E-mail: aipavlovsky@mail.ru, 

ORCID http://orcid.org/0000-0003-2211-2559 

B]hjv�He_]h\bq Ijbempdbc ± klZjrbc�ij_ih^Z\Zl_ev�dZ�

n_^ju�]_heh]bb�b�]_h]jZnbb, ==M�bf��N��Kdhjbgu��J_kim[�

ebdZ�;_eZjmkv��E-mail: igorprilutsky@mail.ru 

K\_leZgZ�<eZ^bfbjh\gZ :g^jmrdh ± d��]��g���^hp_gl�dZ�

n_^ju�]_heh]bb�b�]_h]jZnbb�==M�bf��N��Kdhjbgu��J_kim[�

ebdZ�;_eZjmkv��E-mail: sandrushko@list.ru, 

ORCID http://orcid.org/0000-0002-8940-6466 

:\lhju�ijhqblZeb�b�h^h[jbeb�hdhgqZl_evguc�\ZjbZgl 

jmdhibkb. 

Andrey P. Gusev ± PhD in Geol.-Min., dean of the Faculty of 

Geology and Geography, associate professor of the Department 

of Geology and Geography, Francisk Skorina Gomel State Uni-

versity, Gomel, Republic of Belarus, E-mail: andi_gusev@mail.ru, 

ORCID https://orcid.org/0000-0002-1169-1172 

Vladimir L. Molyarenko ± senior lecturer of the Department of 

Geology and Geography, Francisk Skorina Gomel State Univer-

sity, Gomel, Republic of Belarus, E-mail: molyarenko-vova@bk.ru 

Alexander I. Pavlovsky ± PhD in Geogr., head of the Department 

of Geology and Geography, associate professor of the Depart-

ment of Geology and Geography, Francisk Skorina Gomel State 

University, Gomel, Republic of Belarus, E-mail: aipavlov-

sky@mail.ru, ORCID http://orcid.org/0000-0003-2211-2559 

Igor O. Prilutsky ± senior lecturer of the Department of Geology 

and Geography, Francisk Skorina Gomel State University, Go-

mel, Republic of Belarus, E-mail: igorprilutsky@mail.ru  

Svetlana V. Andrushko ± PhD in Geogr., associate professor of 

the Department of Geology and Geography, Francisk Skorina 

Gomel State University, Gomel, Republic of Belarus, E-mail: 

sandrushko@list.ru, ORCID http://orcid.org/0000-0002-8940-

6466  

All authors have read and approved the final manuscript. 


