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  XĳīĆēÿ ħÿðĉ ŵ W_ðĀĨU oĳßĜĨUq õĉ_ð×ĨU Ćpðęī 

Hudhramout Coast is 
characterized with its Karst cavities 
and mineral hot fountains. This study 
aimed to highlight these geo-
morphological characteristics. It first 
discussed the geological and rock 
constructions for the whole region in 
general and the coast in particular. 
Moreover, the study highlighted the 
geological role and the topography of 
the region, i.e., Hudhramout southern 
plateau and its valleys and the 
Sedimentary coast in constructing 
these geo-morphological 
characteristics. Besides, the study 
illustrated the positive effect of the dry 
climate of the region in addition to 
what the torrential rains carry to the 
aquifer on constructing the karst 
characteristics and fountains. 

Further, the study introduced the 
places where these characteristics 
appear along the coast by presenting 
a map for these characteristics and 
where they appear, in addition to 
their  sources of  water, forms, and 
the physical and chemical 
characteristics for that water, as well 
as its various usages by people.  

The study comes up with some 
conclusions that clarify the 
shortcomings in benefiting from  these  
sources and characteristics on the 
part of  those who use and care for 
them and their positive and negative 
characteristics. The recommendations 
indicate the way of maintaining these 
natural vital sources and how to use 
them, as well as preserve them from 
deterioration and fading.           

. ňĶŮŲŭĞ
 

====¨||||íÅ^=£ĉ||||rĉf=mĉü¨||||¸v=úv_||||«=ª||||ċÕ

==^¦|Ą=Ē_rĈ=IĎ§_Å^=ďċĀ¤åÛ^=ăĉċåø^Ĉ=ďċk«§_õø^

====¨Ą_||||áÛ^=ć¦|||Ą=Đ||||ùä=Ēĉ|||¸ø^=Þċù||||¬kø=p|||wgø^

=ď||||||«^§¤ø^=m`¤||||||f=p||||||ċv=Iď||||||ċrĉøĉì§ĉüĉċÄ^

===č¨ |||´ø^=h|||ċô3ø^Ĉ=Črĉ|||øĉċÄ^=ĂĊĉõkø_|||f

==I¶_|~=úõ°f=úv_¬ø^Ĉ=ÿ_ä=úõ°f=ďñĮāýùø

m©¨||||f`Ĉ=§Ĉ£==||||¸jĈ=_||||ċrĉøĉċÄ^=ď||||ñĮāÛ^=­Ċ§_

=====_|ąkĊ£Ĉ`Ĉ=ď|ċfĉāÄ^=mĉü¨|¸v=ďg|¸Ą=Ý=ďùoýkÛ^

==û_õ|||¯ě^=ć¦|||Ą=§ĉ|||ąà=Ý=Čfĉ|||«¨ø^=úv_|||¬ø^Ĉ

=§Ĉ¤|||ø^=ď|||«^§¤ø^=lw|||·Ĉ`Ĉ=Iď|||ċrĉøĉì§ĉüĉċÄ^

=======Đ||ùä=ĲĎĈĚ||ä=ï_||Ä^=ď||ñĮāÛ^=¢_||āü=Ć||gåùĊ=č¦||ø^

=ă^ª||Æ^=Ód=ć_||ċü=Ă||ü=ďċùċ||¬ø^=§_||Įüě^=Ć||ùýÂ_ü

====¨Ą_|||||áÛ^=Đ||||ùä=Čf_|||||Íğ^=4na||||kø^=Ý=Ýĉ||||Ä^

_õø^K=ăĉċåø^Ĉ=ďċk«§=

==ć¦||||Ą=¤||||r^ĉj=Ăô_||||ü`=Ód=p||||wgø^=ó¨||||Įj

=Đùä=¨Ą_áÛ^^=ďĮĊ¨À=öø¥=Ĳ_āċgü=úv_¬ø^=£^¤kü

=_7_õ||¯`Ĉ=_||ąĄ_ċü=§£_||´üĈ=I_||ąä©ĉj=Ăô_||üě

===ď||||ċē_ċýċõø^=µē_||||´Æ^Ĉ=_||||ąĀĉõj=i_g||||«`Ĉ

=I_|||ąĄ_ċÛ=ď|||ċē_Ċªċíø^Ĉďì_|||·d==_ąj_ü^¤ k|||«^=Ód

K=Ď£¤åkÛ^=ďĊ¨°gø^=

==tē_||kāø^=Ă|ü=£¤||ä=Ód=ď||«^§¤ø^=l|´ù~==Òg||j

=¨Ą_||áÛ^=ć¦||Ą=ûĚék||«^=Ý=§ĉ||´ñø^=Ć||rĈ`=º||åf

=====ď||ċf_Íğ^=_||ąj^ªċÜĈ=_ąĀa||°f=Òýk||ąÛ^=ú||gð=Ă||ü

=====Ý=p||v_gø^=m_ċ||³ĉj=m§_||¯`=_||ýāċf=Iďċgù||¬ø^Ĉ

bď«^§¤ø^=ć¦Ą=¨~==ć¦Ą=Đùä=à_íÅ^=ďċíċô=Ód

=|ü_7^=ďåċgĮø^=£§^ĉÛ^ď=====Ă|ü=_ąkĀ_ċ|³Ĉ=_7Ěék|«^Ĉ

=K=§_n¤Āę^Ĉ=§ĉĄ¤kø^=
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====Ô=Ď¨v_|¬ø^=_7_ü§Ĉ=ďĊ¨wgø^=ĕ½^ĉ°ø^=Ód=ďì_·ğ_f=mĉü¨¸v=úv_«=ªċýkĊ==¨Ą_|á

==Ď§_|Å^=ď|ċĀ¤åÛ^=ăĉċåø^Ĉ=l«§_õø^===Ă|ü=¤|åjĈ======úv_|«=Ý=ď|ċrĉøĉì§ĉüĉċÄ^=¨Ą_|áÛ^=þ|Ą`

========Ě|õÛ^=ď|āĊ¤ü=ó¨|¯=Ă|ü=¤|kýÛ^=Ć|āü=Čð¨|°ø^=Ēª|Ä^=Ý=Ĳ_³ĉ´~Ĉ=mĉü¨¸v===ď|āĊ¤ü=Ód

==©Ĉ_||skj=ďì_||¬Ô=Eî||ċÆ^=ď||Ċ¨ð=Ód=m_ċ||¯¨Å^=ď||Ċ¨ð=Ă||üF=ďċð¨||°ø^=Ď¤||Ċ¨ø^FNRM=E=Iþ||ô

==£¤|ä=ď|ñĮāÛ^=ć¦Ą=þ¸j=pċvĲ̂=======ě^=ď|íùk Û^=ďċk|«§_õø^=ÿĉ|Å^Ĉ=Ď§_|Å^=ăĉ|ċåø^=Ă|ü==ÿ_|sv

===||åð^ĉø^=ďċ|¬ċē¨ø^=ă¤||Û^=§^ĉ||¾=_||ąäĉðĉø=_|ąkċýĄ`=¨Ą_||áÛ^=ć¦||Ą=h|¬kõjĈď==úv_||¬ø^=Đ||ùä

=ă_õ¬ø^=_Ą¤´ñĊĈk«Ěø=Ē_í|°=====ďċ|´åk¬Û^=¼^¨|üě^=º|åf=Ă|üI=====¤|ì^§=ÿĉ|Å^=ă`=_|ýô

===ď|ä^§ªùøĈ=i¨|°ø^=ć_|ċÛ=þąüI=ĈĚø=======ď|åð^Ĉ=ď|ñĮāÛ^=ć¦|Ą=ă`=Ĳ_|³ĉ´~=Iđ¨|~ě^=m_ü^¤ k|«

=====ăĉ|ċåø^=ú|år=_|Ü=I_ąf¦|f¦jĈ=§_Įüě^=ďùðĈ=ï_íÄ^=Ý=úoýkj=ďċ«_ð=ďċ~_āü=ïĈ¨à=lÂ

ğ^Ĉ=¼§Ĝø=Čċ-^Ĉ=¦ñāÛ^=ďf_oÔă_¬Ā==Ĉ=Ē^¨|¸~=¼^§`=ĂĊĉõjĈ=|ì§^ď====Ē^¨w|³=Þ|«Ĉ=Ý

=K=ďùv_ð=

=W=ď||«^§¤ø^=ï^¤||Ą`====Ď§_||Å^=ăĉ||ċåø^=m_í||³Ĉ=æ||ð^ĉÔ=òċð¤||ø^=î||Ċ¨åkø^=Ód=ď||«^§¤ø^=ï¤||ąj

==¨Ċĉ||Įj=_ąĀa||¯=Ă||ü=;||ø^=§_||õìě^Ĉ=m_ċ||³ĉkø^=þĊ¤||ñj=Ód=Čå||¬ø^Ĉ=Iďċk||«§_õø^=¨||íÅ^Ĉ

=m_ü¤~=m^¥=ČåċgĮø^=uĚåùø=m_åskāüĈ=ďċv_ċ«=æð^ĉüĈ=m_ü_Ù=4´j=Đkv=æð^ĉÛ^=ć¦Ą

ďċÛ_ä=m_í³^ĉÔĈ=Ď§ĉĮkü=ďì_·ğ_f==_|ċÛ^=ďċē_ċýċôĉċr=ďì¨åü=Ódć====ď|Ċ§^¨Å^=¶^ĉ|Æ^Ĉ

=_ąñì¤j=ďg¬ĀĈK  

=Wď«^§¤ø^=ďñĮāü=£Ĉ¤v=Ď¤ùf=¤āä=ĚõÛ^=ďāĊ¤ü=ó¨¯=û_6=Ăü=ď«^§¤ø^=ďñĮāü=¤kÕ

IČf¨åø^=¨wgø^=úv_«=Đùä=ďċð¨°ø^=Ď¤Ċ¨ø^=ďñĮāü=Ód=m_ċ¯¨Å^=ę=ďì_¬Ô==Ăä=¤ågj

ø^¨wg==Ý`Đ´ð==_7=¼¨äFRM=E=Đùä=ďċøĉ½=ďì_¬ÔĈ=þô£^¤kü^==|f=§¤ñj=úv_¬ø^

FNSR=E=ûĉ½=ČĮ~=Òf=þôFQVKOM=ïRMKQRE=Ĳ_ð¨¯K=
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F=þð§=ďĮĊ¨~N=ď«^§¤ø^=ďñĮāü=æðĉü=W=E=

) ɑ̍ʕɂɱʒᾒήɂ ɒɄʫ̒ʦʎʑɂ ʭʊɦʤ ɣʫɄʯṔḗʤɂ ɑʆɵɂ̒ɇ ɑ̍ʬʙɱʤɂ ɐɰ̒ɾʤɂ ʨ̍ʦɦɓ ˂Ịʍ ɬɄʬɕʍᶗɄɇ ᵷɝɥɄɋʤɂ ʨʬʍ :ɰɭɾʑɂArc GIS 10.0( 

ĦżűļŎĲ ŬĲğłŭ ſļĶŊŭĞ ġƂũļĩŭĞŻ ĥƂįżŭżƂİŭĞ ĥƂŶģŭĞ.

=W=ú|||~¤|ü===========­|«ě^=þ|Ą`=Ă|ü=ď|«^§¤ø^=ď|ñĮāÛ=č¨ |´ø^=h|ċô3ø^Ĉ=ď|ċrĉøĉċÄ^=ď|ċāgø^=¤åj

ďċk«§_õø^=¨íÅ^=ď«^§£=_ąċùä=ªõj¨j=;ø^=Ď§_Å^=ăĉċåø^ĈK=

====Č|||f¨åø^=ç§¤|||ùø=ď|||ċrĉøĉċÄ^=m_|||gċô3ø^=Ăý|||·=ú~¤|||j=ď|||ñĮāÛ^=ă`=ûĉ|||ñø^=Ă|||õ×Ĉ

=IČfĉ||āÄ^===_||ü=ú||õf=m¨na||j=Čø_||kø_fĈ=======ú||v^¨ÔĈ=ď||ċf¨åø^=ďwċí||´ø^Ĉ=ç§¤||ø^=^¦||7=q¤||v

==========m^§_|¬õĀę^=qĈ¤|vĈ=Ò|«ĉċÛ^=¨|´ä=Đ|kv=Č|«_kĊ¨õø^=¨|´åø^=ď|Ċ_ąĀ=¦|āýì=I_Ą§ĉĮj

=======¨|Ùě^=¨|wgø^Ĉ=ă¤|ä=tċ|ù~=ăĉ|õjĈ=Ď3|íø^=ć¦Ą=Ý=òø^ĉíø^Ĉ=lù|´íĀ^====Ćg|¯Ĉ=mĉü¨|¸v

=====ĉ ||´ø^=_||ü`=Iď||ċñĊ¨ìě^=ď||ċô§ě^=ď||ùkõø^=Ă||ä=ď||ċf¨åø^=Ď¨||ĊªÄ^==Ý=u§¤||kkì=ďċfĉ||«¨ø^=§

=====IĒ_||Įéø^=§ĉ ||³=_||ąċùä=ò||ùĮĊĈ=pĊ¤||Å^=¨||´åø^=Đ||kv=č2ü_||õø^=¨||´åø^=Ă||ü=_||Ą§_ýä`

=====_||ýùô=_||ąõ5=£^£ª|||ĊĈ=IĎ¤||ä_ñø^=§ĉ |||³=Č||Įéj=p||ċv=̂==û_ý|||°ø^Ĉ=ó¨||°ø^=Ód=_|||āąÁ

======WČĮā||°ø^=¤||Ù`F=Č||f¨åø^=tċ||ùÆ^=ć_||Á^=Ý=Čð¨||°ø^NVVP|||³=IP==ď||äĉý.=ď||sċkĀĈ=K=E
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===ă_|ô=ď|gð_åkÛ^=ďċ|·§ě^=m_ô¨Å^==========¨|wgø^=ć_|ċü=l|Ā_ôĈ=Þg|ąĊ=þ|n=æ|íj¨Ċ=Č|f¨åø^=ï¨|ø^

=====ĉ|jĈ=ç_|íj§ę^=¤|āä=Ć|āä=¨|¬wāj=þn=Č·^§ě^=¨ýéj^=====ď|ñċð¨ø^=ďċfĉ|«¨ø^=m_|ñgĮø^=ăĉ|õj=Ó

=æf^¨ø^=Ăüªø^=Đkv=ûĈě^=Ăüªø^=Ý=Č°ċìĈ£§ě^=¨´åø^=Ăü=ĤĒ^¤kf^K=

====ď|ĀĉõÛ^=ď|ċā½_gø^=m_|ċùýåø^=Ăü=ďäĉýÇ=Ód=Čýkāj=mĉü¨¸v=úv_«=Ý=û_õ¯ě_ì

¸kùø========§Ĉ¤|ø^=ď|ċē^ĉ7^Ĉ=ď|ċē_Û^=ď|Ċ¨åkø^=ú|oü=ď|ċr§_Æ^=m_|ċùýåø^=lgåø=_ýċì=Iđ2õø^=­Ċ§_

=_Ą4èĈ=ďċùü¨ø^=ă_goõø^Ĉ=ûĚkø^Ĉ=ďĊ£Ĉě^=úoü=Iđ¨é´ø^=­Ċ§_¸kø^=úċõ°j=Ý=­ċē¨ø^

=Wqĉè=Ăf=¤ýÈFNVVS|³=INNKE=

==ď||ċĀ^¤ċÛ^=ď||«^§¤ø^=ûĚ||~=Ă||üĈ==ĎĒ^¨||ðĈ==ď||ċrĉøĉċÄ^=Þē^¨||Æ^==ď||ċrĉøĉċÄ^=qĉ||wgø^Ĉ

Û^=========ú|È=mĉü¨|¸v=úv_|«=Ý=ďĊ¨ |³=¨Ą_|áüĈ=ç^ĉ|Ā`=Ď¤|ä=ª|ċċÕ=Ăõ×=ďñĮāýùø=Ď£¤åk

Čjĝ^=ĉwāø^=Đùä=Iď«^§¤ø^W=

NE =WĎ¤ä_ñø^=§ĉ ³£^¤kü^=ďgù³=§ĉ ³=ČĄĈĲ̂==Ý=¨°kājĈ=IČf¨åø^=ç§¤ø^=Ćċùä=òùĮĊ=_Û

K=_ąf¨èĈ=ĚõÛ_f=ďĮċ-^=û_gÄ^=

OE =WEďoĊ¤Å^=ďċĀ_ô2ø^=m_ñì¤kø^F=_ìĚø^=§ĉ ³=ČĀ_ô2ø^=ß_°āø_f=lĮgj§^=¤ðĈ

=ó_ogĀ^Ĉ=ďċĀ_ô¨f=m_ñì¤j=úõ¯=Đùä=¨ąájĈ=Iă¤ä=tċù~=m_ä¤´kø=hv_´Û^

=¨åċ´ð=Đkv=¨w°ø^=ó¨¯=č_íø^=¤¬ä=Ăü=Ď¤kýÛ^=ďñĮāÛ^=Ý=_ąkĊė§=Ăõ×Ĉ=I_ìĚø^

=²¤f=č£^ĈĈK=

PE WČfĉ«¨ø^=Ē_Įéø^=§ĉ ³==Đùä=ma°ĀĈ=I4~ě^Ĉ=Þ«Ĉě^=Ď_ċÅ^=hñÅ=ČýkājĈ`=¨n

ì¨ø^= m_ô¨v=§ĉ ³= lg«¨j= pċv= ďċù~^£= m_¸í āü= lĀĉõjĈ= Iÿ_åø^= æ

=ć¦Ą=Ăü=lĀĉõjĈ=IĐùäě^=Č«^§ĉċø^=ČrĉøĉċÄ^=¨´åø^=Ód=Čýkāj=ďċj_Āĉf§_ô

m^¨ gkÛ^=Ăü=}Ěü`=_ąċì=lg«¨j=ďøĈªåü=ďċwùü=m^4¿=m_¸í āÛ^==Ý=Ĳ_ċø_v=¤rĉjF

«=_7ĉv=¨ąájĈ=I¨w°ø^=ďäĉýÇ=Ē_Įéø^=^¦Ą=§ĉ ³=ĂüĈ=IE¨Ċ©Ĉ_f=úċè=ďñĮāü=ďù¬ù

ďċkċüĉøĈ£=ďĊ4r=§ĉ ³=Ăü=ďĀĉõü=ďċùgr=K=Eďüĉ·¨ø^=ÿ`=ĂĊĉõjF=ďċk«§_ô=

QE =WďċìĉÄ^=§ĉ ´ø^=ďċìĉr=§ĉ ³=Čf¨åø^=ç§¤ùø=£^¤kü_ô=ď«^§¤ø^=ďñĮāü=Ý=¨°kāj

=þ¬ñājĈ=I_ąü_sv`Ĉ=_7_õ¯`=Ý=îùkÃ=ďĊ¤ä_ñø^=Ód=ďĊ¤ä_ñø^=óĉì=Ăü=_ągċô¨j

=W=_Ą¨ýä=h¬¿=m_äĉýÇ=qĚn=Ód=
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=̀E ñø^=m_Āĉñ-^W=ď×¤==Òf=_Ą¨ýä=}Ĉ^3ĊĈFVMM=ï=TMME=Ĳ_gĊ¨ñj=ďā«=ăĉċùü=K=

=iE =W=ĐĮ«ĉø^=m_Āĉñ-^=Òf=_Ą¨ýä=}Ĉ^3ĊĈFTMM=ï=SOME=Ĳ_gĊ¨ñj=ďā«=ăĉċùü=K=

=uE =WďoĊ¤Å^=m_Āĉñ-^=Òf=_Ą¨ýä=}Ĉ^3ĊĈFSOM=ï=RSME==Ĳ_gĊ¨ñj=ďā«=ăĉċùü

F̀=WČĮā°ø^=¤ÙNVVP=ï=¶TE=

RE =WČä_f¨ø^=¨´åø^=m_ĀĉõüĈ=m_ċfĉ«¨ø^=§ĉ ³=Iď«^§¤ø^=ďñĮāü=ďċgø_è=Ý=¨°kājĈ

=ă_goõø^Ĉ=ďĊĉ´Å^Ĉ=ďċ¸ċíø^=m_g«3ø^=Ý=úoýkjĈ=ďĊ£Ĉě^=ÝĈ=úv_¬ø^=Đùä

Đùä=Iďċùü¨ø^=̂=ďċð¨°ø^=­Ċ¤ø^=ďāĊ¤ü=Ód=ĚõÛ^=ó¨¯=Ăü=úv_¬ø^=£^¤küK=

F=þð§=ďĮĊ¨~OE=Wmĉü¨¸v=úv_«=ďċrĉøĉċr=

 

 

 

 

 

. ĥŦŒŶŲŭĞ ŀƁĻğŎĨ

=ăĉċåùø=ďċē_Û^=ďĊ¦ékø^=®_«`=ČĄĈ=ďċfĉāÄ^=mĉü¨¸v=ďg¸Ą=úv_¬ø^=Đùä=úĮj

=ÞĊ¨°ø^=Đkv=_7=ďĊ¥_-^=m_¸í āÛ^=Ý=ďåð^ĉø^=ďċē_Û^=m_Ā^ªÆ^Ĉ=ďċk«§_õø^=¨íÅ^Ĉ

v_¬ø^¨Ċĉv=I±ĊĉfF=ďĊ£Ĉě^=Ăü=4oô=_ąāü=§¤wājĈ=IČùĎ=I¨Ċ¨ü=IĈ¤Å^=IďāċåÛ^=I

=Ód=ďg¸7^=Ăü=ûĉċ¬ø^Ĉ=§_Įüě^=ć_ċü=úýÂ=;ø^Ĉ=E_Ą4èĈ=ăĉā$=I²¤f=I£¨~=Iï¨ä

=Wqĉè=Ăf=¤ýÈF=úv_¬ø^NVVS¶=IÿNT=i_¸7^=Ăü=ďg¸7^=ć¦Ą=¤åjĈ=IEďĊ§_¬õĀę^=

=þýð=£ĉrĉf=ªċýkjĈ=IČø_ý°ø^=_ąēªr=Ý=ďċē_āoĀ^Ĉ=IČf¨éø^=ČfĉāÄ^=_ąēªr=Ý=Ĳ_³ĉ´~

=¨Įü=Óĉü=ďýñô=mĉü¨¸v=Ý=þýð=Đùä`=¤åj=ďåíj¨üFOMTMÿ=Eă_gċ«§ĉôĈ=FOMMMÿE=

=ďg¸7^=ç_íj§^=Þ«ĉküĈ=I¨wgø^=yĮ«=đĉk¬ü=óĉìQMMM=Ĉ=i¨éø^=Ý=ÿ¤ðOMMM==Ý=ÿ¤ð

=WĒĚåø^=ĉf`=£ĉýÈF=ó¨°ø^NVUVªÄ^=I=|³=Iæf^¨ø^=ĒOQEK=

 

ˍỊʬʎᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɺʤɂ :ɰɭᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɾᶽɂ ᵷ

 ɑAAAAAAAAAAAAAᴬA̍AAAAAAAAAAAAAAAAAAAȼɄʑɂ ɬɰɂ̒AAAAAAAAAᴬAAAAAAAAAAAAAAAAAAAAAAA ɂʑ

 ˍᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬ☿ ɄẛẁɄʫɂɭɪɕᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɵɂʺ

 ɒʻʫɱᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʂɥ ʨɥɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬɵ

 ᶚᴬᴬᴬᴬᴬʟᶽɂæ  ɱ̂ɲ̋ɄAAAAAɇ ʨA̍AAAAʑ

æ  ɱᾚὊʤɂᵐᵎᵏᵒʪ. 
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ďċfĉ«§=ďċùą«Ĉ=ďċùgr=Iúv^ĉ¬ø^=Ăü=ă_ĮÖ=÷_āĄ=Ĳ_fĉār=úv_¬ø^=ĉË=ć_Áę_fĈK=

=ďċùgÄ^=úv^ĉ¬ø^=¤åj=pċvĲ̂ £^¤kü^=jĈ=ďg¸7^=Ý=ďċø_ñkĀę^=û_gsùø¤rĉ==ďñĮāÛ^=Ý

=`¤gĊ=Čfĉ«¨ø^=Čùą¬ø^=úv_¬ø^=_ü`=IĲ_ð¨¯=îù~=®`§=Ód=Ĳ_f¨è=ďýċr¨ø^=®`§=Ăü=Ď¤kýÛ^

=ó¨¯=Ăü¤ü=ďāĊ=¨Ą_áÛ^=Ăü=£¤ä=Ćċì=¨°kājĈ=IĲ_ð¨¯=ďùċ¬Û^=č£^Ĉ=h´ü=ÓdĚõÛ^

=ĕ½^ĉ°ø^=Iďċùü¨ø^=ă_goõø^=Ý==ďĊ§_ñø^=úoýkj=ďĊ¨wgø^Ĉ=ďĊ§_ñø^=ďċrĉøĉì§ĉüĉċÄ^

=Il«§_õø^=¨Ą_áü=I_ìĚø^=ûĉñv=IďĊ£Ĉě^=mę^£=IďĊ¨wgø^=h½_´Û^=Iďåíj¨Û^ø^=ăĉċå

Å^IĎ§_=Ä^=IďċwùÛ^=m_ g¬ø^=Ý=ďĊ¨wgø^Ĉ=ImĚ¬Û^Ĉ=®^ĉðě^=Iïĉąõø^=IïĈ¨

=W¤ċ¯§_fF=KK_Ą4èĈ=ďċĔ½_°ø^=m^4wgø^OMMR=|³=IÿPU=EK=

F==þð§=ďĮĊ¨~P==W=Eď«^§¤ø^=ďñĮāü=­Ċ§_¸j=

 
 
 

 ᵷɝᴬᴬᴬɥɄɋʤɂ ʨᴬᴬᴬʬʍ :ɰɭᴬᴬᴬɾᶽɂ

 ʨᴬᴬᴬᴬᴬᴬᴬᴬᴬˈʦɦɓ ˂ᴬᴬᴬᴬᴬᴬᴬᴬỊʍ ɬɄᴬᴬᴬᴬᴬᴬᴬᴬʬɕʍᶗɄɇ

 ɑAAAAAAAAAAAAAᴬA̍AAAAAAAAAAAAAʬʙɱʤɂ ɐɰ̒AAAAAᴬAAAAAAAAAAAAAAAAAAAAAAɾʤɂ

 ʭʊʱᴬᴬᴬʤ ɣʫɄᴬᴬᴬʯṔḗʤɂ ɑʆᴬᴬᴬɵɂʻɇ

 ɑᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬˈʕɂɱʒᾒήɂ ɒɄᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬᴬʫʻʦʎᶽɂ

)Arc GIS 10.0(. 

ĉü¨¸v=úv_«=¢_āü=mW=

=IďĊ¨wgø^Ĉ=ďĊ§_ñø^=ďċrĉøĉì§ĉüĉċÄ^=¨Ą_áÛ^=ĂĊĉõj=Ý=Ĳ_ċ«_«`=Ĳ̂ §Ĉ£=¢_āÛ^=håùĊ

=Čē_Û^=ăĈª Û^=ďĊ¦éj=Ý=û_åì=§Ĉ£=ďg¸7^=Ăü=ďü£_ñø^=Ĳ_³ĉ´~=ďċùċ¬ø^=§_ĮüĜøĈ

ďñĮāýùø=yĮ¬ø^=¨Ą_áü=ºåf=úċõ°jĈ=K=

ĤĒ_k¯=û¤kåüĈ=Ĳ_íċ³=§_v=Iï_r=Ćg¯=¢_āÔ=mĉü¨¸v=úv_«=ªċýkĊX=d§£=}Ĉ^3j=¥=ďr

=Òf=Ĳ_íċ³=Ď§^¨Å^FOT=ï=PVE==Òf=ĤĒ_k¯Ĉ=ďĊĉĔü=ďr§£FNV=ï=OSE==û¤åjĈ=IďĊĉĔü=ďr§£

Ď§^¨Å^=Ď¤Ċ¤°ø^=úv_¬ø^=ò½_āü=ï_ír=4naj=Ý=ĲĚċùð=ďfĉ½¨ø^X=d=¥gĊ=ďfĉ½¨ø^=Þ«ĉkü=êù

=ďċg¬āø^FSTKRBE=Òf=Ĳ_Ċĉā«=§_Įüě^=ûĉĮĄ=ďċýô=}Ĉ^3jĈ=IFQV=ï=UME==Ód=ú´ĊĈ=þùü

=Ăü=¨oô`FNMM=E=W=č¨õā«=¤ýÈF=úv_¬ø^=û_6=ďg¸7^=Đùä=þùüNVUP=||³=Iÿ
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NMP=ČĄĈ=IĉĊ_ü=Ód=®§_ü=Ăü=æċf¨ø^Ĉ=2ýkg«=Ód=ĉċøĉĊ=Ăü=îĊ¨Æ^=ûĚ~=Þñ¬jĈ=IE

=čĉā¬ø^=¨ gkø^=ú´ĊĈ=I¨~ĝ=ÿ_ä=Ăü=ďf¦f¦kü=§_Įü`FORSV=E==ďā«LþùüK=

F=þð§=ďĮĊ¨~Qmĉü¨¸v=úv_«=Đùä=¨ĮÛ^=ßĉĮ~==W=E=

 
 ᵷɘʻʑ ʳɇ : ɰɭɾᶽɂ ᵷɑ˄ɭ̍ʦʚɕʤɂ ˃ɱʤɂ ɑʬʊʯɜ ɑ̍ʚ̍ə̒ɓ ɑɵɂɰɬᵏᵗᵗᵔʪ 

ĦżűļŎĲ ŬĲğŁ ƀš ħŁĻğŪŭĞ ļŹğŖűŻ ĤĻğĳŭĞ ųżƂŚŭĞ.

åj=¤=ďáì_È=Ý=ďýąÛ^=ďċrĉøĉì§ĉüĉċÄ^=m^¨Ą_áø^=Ăü=Ē_Û^=æċf_āĊ=Ĉ`=ăĉċåø^

Ĳ_gø_è=_Ą£ĉrĈ=Þgj¨ĊĈ=mĉü¨¸v==úõ°f=¨ąájĈ=IďñĮāÛ^=Ý=l«§_õø^=¨Ą_áÔ

=Đùä=y·^Ĉ£^¤kü^=ø^=Ód=úv_¬ø^=Ód=ďì_·d=Iďáì_-^=ďý³_ä=ĚõÛ^=ďāĊ¤ü=Ăü=ó¨°

¨íÅ^F=l«§_õø^=¨Ą_áü=§_°kĀ_f=úv_¬ø^=¨ąk°Ċ=ăĉċåø^=ć¦Ą=Ĉ`=EĎ¨ē_éø^=Đý¬Ċ=_ü=

üĉvF=_Ą£¨íüĈ=EÿĉÅ^F=_ċùÈ=_ąċùä=òùĮĊ=;ø^Ĉ=ďċk«§_õø^=m_äĉø_gø_fď=EK=

ĤĻğĳŭĞ ųżƂŚŭĞ . ÃƉŻĔ

===ý¬j=ăĉċåø^=Ăü=4gô=£¤ä=mĉü¨¸v=úv_«=Ý=¨°kāj=_Ą£¨íüĈ=EÒĊ_åüF=Ĳ_ċùÈ=Đ

=IďċĀ¤åÛ^=æċf_āċø^=Ĳ_¸Ċ`=Đý¬jĈ=I¨~ĝ=æðĉü=Ăü=òì¤kø^=ďċýô=Ý=mĈ_íkj=IEă_ċåüF

=ă£_åÛ^=Ăü=4oõø^=_ąåü=úýÂĈ=_ąwĮ«=Ód=¼§ě^=Ă½_f=Ăü=u¨Ã=;ø^=ć_ċÛ^=ČĄĈ

_6F=¨Ùě^=¨wgø^=òø_íø=ďĊ©^ĉÛ^=òø^ĉíø^=£ĉrĉf=Ĳ_gø_è=ăĉċåø^=ć¦Ą=Þgj¨jĈ=m^©_éø^Ĉ=ûï=

IEiĉār==ûĚék«^=æü=Ĳ_³ĉ´~=mĉü¨¸v=Ý=ĎªċýÛ^=¨Ą^ĉáø^=Ăü=Ď¨Ą_áø^=ć¦Ą=¤åjĈ

=Čfĉ«¨ø^=Ē_Įéø^=§ĉ ´f=_ą½_gj§^Ĉ=IďċgĮø^=m_rĚåø^=Ý=æċf_āċø^=Ăü=4oô=ć_ċü

=mĉü¨¸v=úv_«=Ý=¨°kāÛ^=Eč4Ä^=¨sÅ^FK=
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==W=Ď§_Å^=ăĉċåø^=¤r^ĉj=ò½_āü=

=m^¥=Ď§_Å^=ďċĀ¤åÛ^=ăĉċåø^=¨°kāj=Ý=¨wgø^=Ăü=ďgĊ¨ð=ò½_āü=Ý=;Ċ2õø^=æf_Įø^

ĉü¨¸v=úv_«Im=ì=Iăĉċåø^=ć¦Ą=þĄ`=æð^ĉÛ=ďĮĊ¨~=h¬¿ĈeW=Čjĝ_ô=_Ą¤r^ĉj=ă=

NK Wm_ċ¯¨Å^==¤åf=Đùä=æñj=Òä=ûĈ`FR=E=ďāĊ¤Û^=ó¨¯=û_6=IĚõÛ^=Ăü=þôK 
OK Wďø_gj=Čùgr=æíj¨ü=Đùä=æñjFT=E====¤|åf=Đ|ùä=¨w|°ø^=ďāĊ¤ü=û_6=þôFSM=E===Ă|ü=þ|ô

E¼ĉä=IĐùí¬ø^=I2ą¯_f=I_ċĀ¤ø^F=_ąýĄ`=Ď§_v=æċf_āĊ=ďå¸f=_ąf=¤rĉjĈ=IĚõÛ^ 
PK WČü_Å^==¤åf=ĐùäFOO=E¨w°ø^=ďāĊ¤ü=ó¨¯=þô=F=_ąfĈOR=Ĳ_āċä=EK 
QK =2Ċĉ³ï==Wă_fĉn=¤åf=ĐùäFR=E=ďċð¨°ø^=­Ċ¤ø^=ďāĊ¤ü=Ăü=i¨éø^=Ód=þôK 
RK =Wòċ´ø^=¤åf=Đùä=_ą¬íĀ=ďċð¨°ø^=­Ċ¤ø^=Ý=æñĊFVR=E=ĚõÛ^=Ăü=þôK 

=Wq¤È=ďċð¨°ø^=Ď¤Ċ¨ø^=Ăü=Čf¨éø^=û_ý°ø^=Ód=æñj=Ď4é³=ďĊ¨ð=ČĄĈK 
ĉ||f`=IĂ||¬v=Iď||·Ĉ¨ø^=I¤||ċÙ_fF=đ¨||~ě^=ÒĊ_||åÛ^=Ă||ü=£¤||ä=Ód=ďì_||·d==Iæ||ċýñø^=I%_||«

ĉü¨¸v=úv_«=ûĉ½=Đùä=Ď¤kýÛ^=ăĉċåø^=Ăü=_Ą4èĈ=EčĉùäK=Čð¨°ø^=m=

F=þð§=ďĮĊ¨~R=E=Wăĉċåø^=æĊ©ĉj=ďċk«§_õø^=¨íÅ^Ĉ=mĉü¨¸v=úv_«=Ý=

 
) ɑˈʕɂɱʒᾒήɂ ɒɄʫʻʦʎᶽɂ ʭʊʯ ɣʫɄʯɱɇ ɑʆɵɂʻɇ ɝɥɄɋʤɂ ʨʬʍ ʳʫ :ɰɭɾᶽɂArc GIS 10.0( 
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F=þð§=ûĈ¤rN_ąñì¤j=û¤åüĈ=Ď§_Å^=ăĉċåø^==Ē_5`Ĉ=ò½_āü=WE=

ÿ=ďñĮāÛ^=ÒĊ_åÛ^=Ē_5`=_nL3ø=òì¤kø^=û¤åü=

N=¨Ċ©Ĉ_f=úċè=hċñ¯=Im^¨íø^=I§Ĉ¨¬ø^=IïĈ£¨ü_f=V=J=RR=

O=¨w°ø^=
=Þ«^ĉø^=IE4kø^F=ďø_gj=IE£Ěgø^F=ďíè©

£¨~=IEÒ¬vF=ă_ċåÛ^=Iîē_Įø^=IE¤Ċ¨ìF=
Q=JNO=

P=Ď§_ñø^=ûĉ¯ě^=Iq¨v=OT=J=SP=

Q=ďċð¨°ø^=­Ċ¤ø^=òċ´ø^=IĒ_åā³=OJ=PV=

R=Čü_Å^=EďĊĉùäF=¤ñÛ^=I%_«=ĉf=Iď·Ĉ¨ø^=IĂ¬v=Q=J=OM=

S=4w¯=ďĀ_¸ø^=IĐċÎ=O=ï=OKR=

T=ï¨ä=
=Ič¤åÛ^=Iďý7^=I®_gÅ^=Iď¯¨åø^

¼ĉå×=Iď·Ĉ¨ø^=Iďf¨Æ^=
T=J=NP=

U=ĚõÛ^=m_ċ¯¨Å^=J=

ɑʖʦɕɪʫ ɒɄʯɄ̍ɇ ɐɭʍ ˂Ịʍ 
ᴮ
ɂɬɄʬɕʍɂ ɝɥɄɋʤɂ ʨʬʍ rʫ : ɰɭɾʑɂ 

=W=_7_õ||||¯`Ĉ=ăĉ||||ċåø^=ăĉ||||õj=i_g||||«`====ïĈ¨||||áø^=Ód=ăĉ||||ċåø^=ć¦||||Ą=ăĉ||||õj=i_g||||«`=æ||||r¨Ċ

=ď||ċrĉøĉì§ĉüĉċÄ^Ĉ=ď||ċrĉøĉċÄ^=======Ă||ü=i¨ñø_||f=_||ąäĉðĈĈ=ď||«^§¤ø^=ď||ñĮāÛ=ď||ċrĉøĈ§¤ċ7^Ĉ

====|Ċ§_¬õĀ^=û_|gr=ď|¬ù«=£ĉ|rĈĈ=IďċfĉāÄ^=mĉü¨¸v=ďg¸Ą|==|ąà=l|ñì^§=ď|===ă¤|ä=tċ|ù~=§ĉ

========h||ċô3ø^=¤ä_||«=¤||ðĈ=Iďg||¸7^=Ă||ü=ď||ü£_ñø^=ć_||ċÛ^=û_gñk||«ę=Ĳ_g||«_āü=Ĳ_||·ĉv=lùõ||¯

=ďċ||¬gÄ^=ď||Ċ4Ä^=§ĉ ||´ø^=Ĉ¥=ď||ñĮāýùø=č¨ |´ø^===ć_||ċÛ^=Ă||ü=Ď4g||ô=m_||ċýô=ăª||~=Đ|ùä

=;ø^^====§ĉ |´ø^Ĉ=óĉñ|°ø^=Ò|f=ď|ñì¤kü=æċf_āĊĈ=ăĉċä=úõ¯=Đùä=¤åf=_ýċì=lñogĀK===_ü¤|āåì

=======Ď¦|íāü=4|è=ď|ñg½=Ód=Ĉ`=ď|ċìĉÄ^=ć_|ċÛ^=ď|ñg½=đĉk¬ü=Ód=¨ĮÛ^=ć_ċü=Ăä=tj_āø^=Ē_Û^=ú´Ċ

ìe=|åċg½=úõ°f=ďċìĉÄ^=ć_ċÛ^=§£_´ü=Ăü=ăĉċåø^=ægājĈ=IĲ_ċgĀ_r=òì¤kĊ=ĆĀ===æ|ĮñĊ=_ü¤|āä=Č

=========ď|ĀĉõÛ^=ď|ċrĉøĉċÄ^=ď|Ĕċgø^=m^¥=ò½_|āÛ^=Č|íì=I¼§Ĝ|ø=Čr§_|Æ^=yĮ|¬ø^=ć_ċÛ^=iĉ¬āü
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 ɸɄɕʫ) ʨʠɹ ˂Ịʍ ȵɬɄʬɕʍɂ ɝɥɄɋʤɂ ʨʬʍ ʳʫ : ɰɭɾᶽɂᵏᵗᵗᵒ( 

 

. ųżƂŚŭĞ ŷğƂŲŭ ĥƂĜğƂŲƂŪŭĞŻ ĥƂŚƂģŒŭĞ ňĜğŊĶŭĞ
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EHF=3øLĕì_õü=

Co3=Hco3=Cl=So4=Ca=Mg=Na+K=

ďĀ_¸ø^=TKPM=SKMR=J=OKU=PN=OVKO=OUKO=OR=NM=
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m_kĊ2õø^=SO4 Z=OMM=QMM=

m^¤Ċ§ĉùõø^=CL Z=OMM=SMM=

=£^ĉÛ^ďgg¬Û^==Čùõø^=¨¬åùø

ÿĉċ¬ø_õø^=m_Āĉf¨ô=úċø¤f=
Z=Z=NMM=RMM=

m^3āø^=NO3 Z=NM=RM=

ÿĉċ¬ø_õø^=CA Z=TR=OMM=

ÿĉċ¬āéÛ^=MG Z=PM=NRM=

ÿĉĊ£ĉ´ø^=NA Z=OMM=QMM=

 : ɱɶʰ ʳɇ ˍỊʍ : ɰɭɾᶽɂᵐᵎᵎᵔ ᴬᴬɽ ᵷ ᴗ
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OK ûĚék«^==W=č¨ø^=Ý=ăĉċåø^=ć_ċü===Ý=Ĳ_|³ĉ´~=č¨|ø^=û_Ç=Ý=ăĉċåø^=ºåf=ć_ċü=úék¬j

=====Ă|ü=£¤|ä=ò|¯=#=¤|ðĈ=Iăĉċåø^=þáåü=Ý=ď¸í āü=Ď§^¨Å^=pċv=I¨Ċ©Ĉ_f=úċè=ďñĮāü

=ç§^ªÛ^=Ód=ăĉċåø^=ć¦Ą=ć_ċü=úċ³ĉkø=ďċē_Û^=m^ĉāñø^==Iú|ċéø^=úą|«=Ý=Ď¨°kāÛ^=Ď§Ĉ_.^=

ęĈ=Ï=Ăü=č¨ø^=Ý=ăĉċåø^=ć_ċü=ÿ^¤ k«^=ĉù`======Ý=Ĳ_|³ĉ´~=_|ąwùÕĈ=ď|f3ø^=Đ|ùä=§^¨|·

===========Ď§¤||ĀĈ=Ď§^¨|Å^=ď|r§¤ø=ç_|íj§^=Ă|ü=Iď|ñĮāÛ^=Ý=Ď¤ē_|¬ø^=ď|ċ~_āÛ^=ïĈ¨|áø^=£ĉ|rĈ=ú|à

=§_ĮüĜø==č£Ę|Ċ=_|Ü=========ďĊ¨å|°ø^=ďċ|³_Æ^=ďĮ|«^ĉf=Ē_|Û^=Ý=ď|gē^¦ø^=}Ě|üě^=þô^¨|j=Ód

======ğ^=¼_|íÌ^=Ý=ď|ýąÛ^=m_|ðĉåÛ^=Ă|ü=ď|f3ø^=ď|vĉùü=¤åjĈ=Iďì_Ä^=ò½_āýùø=ĎªċýÛ^==u_|kĀ

=K=_Ą¨w´jĈ=ďf3ø^=§ĉĄ¤jĈ=Čä^§ªø^=

=ïĈ¨áø^=ć¦Ą=æü=þùðakø^=æċĮk¬j=lwg³`=ďċä^§ªø^=úċ³_-^=ºåf=ă_ì=öø¥=þè§Ĉ

=K=E¤ā7^=©ĉr=Iďì^ĉÄ^=Iú´gø^=IĎ§¦ø^=Iþċ«2ø^=Iúċ āø^F=_ąāüĈ=ďċĔċgø^=

PK k«ę^==W=Č|åċgĮø^=uĚåø^Ĉ=Čv_ċ¬ø^=ûĚé===ĎĈ¨|n=mĉü¨|¸v=úv_«=Ý=Ď§_Å^=ć_ċÛ^=úoÕ

=====_|Ü=¨|oô`=ď|ýáāü=ď|ċýùä=Ď§ĉ|´f=_7Ěék«^=Ăõ×=ďċā½Ĉ======û_|Ç=Ý=ÿĉ|ċø^=Ć|ċùä=Č|Ą

========ÿ_||Ą=¨|||´āä=Ē_||Û^=£ĉ||rĈ=ú|||o×=ďv_ċ||¬ø^=Č||íì=IČ|||åċgĮø^=uĚ||åø^Ĉ=ďv_ċ||¬ø^ď|||ü_ðğ=

=ďäĉākÛ^=m_j_gāø^Ĉ=§_s¯ě^=ďä^§©Ĉ=m_ĄªākÛ^_Ü=úåÍ====ă_õ|¬ùø=Ĳ̂ ¥Ě|ü=ò½_āÛ^=ć¦Ą

=£_ċäě^=m_ðĈ`m^©_rğ^Ĉ==ďċíċ´ø^ć¨ìĉj=_Ô======ïĉ|ąôĈ=ï§^Ĉ=ú|àĈ=ď|fĚ~=¨à_|āü=Ăü

====_|ąf=ækýk|¬Ċ=§ĉ |´ø^=Òf=Ăü=ďñì¤kü=ć_ċüĈ=ďv_g¬ùø=¼^ĉv`Ĉ=¨áāùø=ďkìę=ďċk«§_ô

==Kăĉwē_¬ø^=

Æ^=ûĚ~=Ăü=ČåċgĮø^=uĚåø^=Ý=Ď§_Å^=ăĉċåø^=ć_ċü=ÿ^¤ k«^=ďċýĄ`=ČjajĈ=¶^ĉ

=úü^ĉä=ďåf§`=Ē_g½ě^=ºåf=č`§=h¬¿=¨ìĉkjĈ=K=_ąĄ_ċÛ=ĎªċýÛ^=ďċē_ċýċõø^Ĉ=ďċē_Ċªċíø^

=W=ČĄ=ČåċgĮø^=uĚåùø=ďċ¬ċē§=

Ď§^¨Å^=WĲęĈ`=

=Ē_~3«ę^=Čø_kø_fĈ=ďĊĉü¤ø^=ďċäĈě^=æ«ĉjĈ=þ¬Ä^=Ď§^¨v=Ď£_Ċ©=Đùä=úýåj=pċv

=K=Ĳ_ċāĄ¥Ĉ=Ĳ_ċĀ¤f=

ďċē_ċýċõø^=¶^ĉÆ^=W=Ĳ_ċĀ_n=

³_āåø^=håùj=I¼^¨üě^=ºåf=uĚä=Ý=Ĳ̂ §Ĉ£=ć_ċÛ^=ć¦Ą=Ý=Ď£ĉrĉÛ^=ďċē_ċýċõø^=¨

=mę_v=/_åĊ=ďċĀ¤åÛ^=ć_ċÛ_f=þ¬Ä^=¨ýèĈ=IďĊ¤ùÄ^=¼^¨üě^=uĚåø=ÿ¤ k¬Ċ=lĊ2õø_ì
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=§ĉkíø^=uĚåø=ÿ¤ k¬j=ďċĀĉf¨õø^=Ď§_Å^=ć_ċÛ^Ĉ=IČē_äĉø^=}¨ñkø^Ĉ=Čø^Ĉ¤ø^Ĉ=óĈ¨åø^

_Å^=ďċĀ¤åÛ^=ć_ċÛ^=i¨¯=_ü`=IČ¬āÄ^=Đùõø^Ĉ=Čý¸7^=©_ąÄ^=¼^¨ü`=/_åĊ=Ď§

=ĉíĮø^Ĉ=ďċĀ¤åÛ^=ć_ċÛ_f=öċø¤kø^Ĉ=u_¬Û^=ďċùýä=ă_ì=öø¥=Ód=ďì_·dIČ¬íākø^=©_ąÄ^Ĉ

=mĚ¸åø^Ĉ=ú³_íÛ^=Þé·=ºí~=Ód=č£ĘĊ=_ąċì®_¬vğ^Ĉ=3«ę_f=ÿęb=Òõ¬jĈ=Ē_~

Iďíùk Û^=þ¬Ä^m_f_ąkø^=Ĳ_³ĉ´~=FČüªċj_üĈ¨ø^=ú³_íÛ^W²_kü=¤ýÈNVVQ=¶IÿTNE=

QK =W=m_||||Ā^ĉċÅ^=Čñ||||«Ĉ=Č||||øªāÛ^=ÿ^¤ k||||«ę^===Čñ||||«=Ý=ăĉ||||ċåø^=ć_||||ċü=þ||||áåü=ÿ¤ k||||¬j

ĤĒ^ĉ«=Im_Ā^ĉċÅ^==Čñ|¬ø^=ă_ô=========ûĈ^¤|Ä^=Ă|ü=Ĉ`=ď|vĉkíÛ^=÷2|ø^=Ă|ü=¨|¯_gü=úõ|°f

=K=£2jĈ=_ąj§^¨v=ºí āj=ă`=¤åf=Ď§Ĉ_.^=ç§^ªÛ^=ć_Á_f=Òåø^=Ăü=č¨Á=;ø^=

===uĚåùø=Òü£_ñø^Ĉ=ÒýċñÛ^=ă_õ¬ø^=ÿ¤ k¬ĊĈ==¼^¨èĜø=ăĉċåø^=ć¦Ą=ć_ċü=ČåċgĮø^

=öùj=Ý=ă_õ¬ø^=ČĀ_åĊĈ=Im_āõoø^=îċáājĈ=ČąĮø^Ĉ=ČĀ^Ĉě^=ú¬è=Ĳ_³ĉ´~=ďċøªāÛ^

=ďùð=ûĚ~=Ăü=Ď§_Å^=ăĉċåø^=ć_ċü=§_nb=Ăü=ò½_āÛ^ďf^¥d=ík~^Ĉ=ăĉf_´ø^Ē_==qĉùjĈ=Ćjĉè§

K=ďċìªÆ^=ČĀ^Ĉě^=ăĉùj=Ód=ďì_·d=ăĉċåø^=ć_ċÔ=_ąù¬è=¤āä=m^Ĉ¨¸Æ^=

ÃğƂŵğĬ.ħŁĻğŪŭĞ ļŹğŖű

=ďĊ¨åkø^=¨Ą_áüĈ=¢_āÛ^=hg¬f=mĉü¨¸v=úv_«=ďñĮāü=Ý=¨Ą_áÛ^=ć¦Ą=¨°kāj

=Im^ĉ7^=Ĳ_ċýùä=Đý¬j=_ýāċf=ÿĉÅ_f=Ĳ_ċùÈ=Đý¬jĈ=ďċk«§_õø^=¨íÅ^=§ĉąáø=ďg«_āÛ^

K=Ď¨ē_éø^=¨íÅ^=Ĉ`=ďċk«§_õø^=m_äĉø_gø^=Iďċk«§_õø^=¨íÅ^=

üĉvF=_Ą£¨íüĈ=ÿĉÅ^=ï¨åjĈďIE==§ĉ ´ø^=óĉì=§ĉĮkj=;ø^=ďùíñÛ^=m_¸í āÛ_f

=úåíf=ďĊ4Ä^ďf^¥d=Kďāf¨õÛ^=ć_ċÛ^=

W=_Ą¤r^ĉj=ò½_āü=

=û_ý°ø^=Ód=¨Ċ©Ĉ_f=úċè=ďñĮāü=Ý=Òā¬ø^=m^¨°ä=¦āüĈ=Čùr=úõ°fĈ=¨ąáj

F=¤åf=Đùä=ĚõÛ^=ďāĊ¤ü=Ăü=Čð¨°ø^QRďċ¬gr=ďg¸Ą=Đùä=Ď§_ñø^=Ď¤ùf=i¨ð=IþôE=

ďċk«§_ô=̂_ñj§äF=_ąNNMJ=NORE=ü3==¨Ċ©Ĉ_f=úċè=Ý=¤rĉjĈI¨wgø^=yĮ«=đĉk¬ü=óĉì

=I²_°ð_f=I±ùõø^=Iþsāø^=Iď«ĉ¬ąÛ^=Im^¨íø^=Iû_ô¨¬ø^=Iq¨Å^F=ČĄ=¨ív=Ď¤ä

=Wqĉè=Ăf=¤ýÈF=E_Ą4èĈ=®Ĉ¨åø^NVVS=|³=IÿORIE==Đý¬jĈ=_Ą2ô`=q¨Å^=¤åjĈ

=êùgĊ=þákāü=4è=úõ°ø^=č¨ē^£=Čåċg½=Čē_ü=¼ĉv=Ăä=Ď§_gä=ČĄĈ=IEďøĈ¤ø^=ďüĉvF
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v=_Ą¨ĮðF=Čø^ĉQMF=}Ĉ^3j=ó_ýä`=Đùä=¼§ě^=lÂ=_ąċì=Ē_Û^=¨ąáĊ=^Ĥ3ü=ENRJ=OM=E

=ďå«_°ø^=ďċä^§ªø^=Č·^§ě^=Ód=ć_ċÛ^=û_´Ċğ=ă_j_āð=_ąċì=lkË=¤ðĈ=IĲ_gĊ¨ñj=Ĳ̂ 3ü

F=ÓĈě^=Ď_āñø^=ûĉ½=êùgĊ=ÿ^¤ð`=ďå¸f=Ď¤v^ĉø^=Ď_āñø^=¼¨ä=ú´ĊĈ=I_7=Ď§Ĉ_.^R=þô=E

F=ďċĀ_oø^ĈOĊĈ£=Ăf=¤Ù`=F=Kþô=E=W=­OMMQ=|³=IRR==K=E=

==ČĄĈ=ElĊ§ĉvF=_ąýĄ`Ĉ=¨åċ´ðĈ=Ď¤Ċ¨ø^=ďĊ¨Ċ¤ü=Ý=ďċk«§_õø^=¨íÅ^=Ăü=£¤ä=¤rĉj

=¤ågj=;ø^=îċÆ^=ďĊ¨ð=Đùä=úĮjĈ=²¤f=č£^Ĉ=Đùä=æñjĈ=ďf¦ä=ć_ċü=m^¥FOM=E=û_6=þô

=ďùċ½=ć_ċÛ_f=Ď¨ü_ä=úájĈ=ďċìĉr=ďċē_ü=ďĊ£Ĉ`=Ăü=đ¦ékjĈ=Iďċð¨°ø^=Ď¤Ċ¨ø^=ďāĊ¤ü=i¨è

ÍĈ=Iÿ_åø^=ú´jĈ=Iç¨¸ø_f=ďñĮāÛ^=úĄ`=_ąċý¬Ċ=Ď4é³=męĚ¯=_ągĀ^ĉr=ºåf=Ý=č¨

=¤ċå«F=Eďü©¨ø^Ĉ=_wÄ^=I¨³¨³=Iďgċsåø^F=_7=Ď§Ĉ_.^=đ¨ñø^=Ód=Ď4wgø^=ć¦Ą=ć_ċü

=W=u_v_fOMNR=|³=IÿUT=IUUEK=

=W=_7_õ¯`Ĉ=ÿĉÅ^=ăĉõj=i_g«`=

_Û^=_ąċì=¨ąáĊ=ďýákāü=4è=ďĊ¨ē^£=Ćg¯=û_õ¯`=¦ kj=¨ív=Ăä=Ď§_gä=òýä=Đùä=Ē

F=Òf=}Ĉ^3ĊNR=ï=OM=W=ďċ¬ċē§=úü^ĉä=ďnĚn=Đùä=ÿĉÅ^=Ďa°Ā=îðĉkjĈ=IEÿ=
 

N=K=Wč4Ä^=¨swùø=č¨ ´ø^=hċô3ø^=Ód=č£ĘĊ=óĉñ°ø^Ĉ=ú³^ĉíø^=m¨oô=_ýùõì

=m_ñgĮø^=Číì=ďüĉÅ^=úõ¯=¤Ċ¤Â=Ód=m_ñgĮø^=úċü=č£ĘĊ=_ýāċf=I¨íÅ^=§ĉąà

=ďüĉÅ^=¨ąáĊ=ďùē_Û^ä=ÝĈ=IúċĮk¬ü=úõ¯=ĐùďĊĉk¬Û^=m_ñgĮø^==Ód=i¨ð`=ăĉõj

=WĎ£ĉä=yċ5F=Ď¨ē^¤ø^NVUQ=|³=IÿNPEK=

O=K=W§^¤Ëę^=ďr§£=Ď§¤wāÛ^=ò½_āÛ^=Ý=ďä¨¬f=ć_ċÛ^=ï¨´āj^=ă`=Òv=Ý=yĮ«=ß_¬gĀ

ğ=2ô`=ď³¨ì=Ē_Û^=ČĮåĊ=¼§ě^ďf^¥==K=ďĊ4Ä^=§ĉ ´ø^=

P=K=W=ďċ~_āÛ^=ïĈ¨áø^¨ø^=ò½_āÛ^=Ý=ÿ_ä=úõ°f=¨íÅ^=ć¦Ą=¨°kāj=§_Įüě^=m^¥=ďg½

K=ďĊ4Ä^=§ĉ ´ø^=£ĉrĈ=æü=Ď4ìĉø^ 
===¥=¨Ċ©Ĉ_f=úċè=ďñĮāü=çĉðĈ=þĄ_«=¤ðĈm^==ďċ~_āÛ^=ïĈ¨áø^=lÂ=ďċ¬gÄ^=§ĉ ´ø^

=m_è^¨ì=qĈ¤v=Ód=_ąċì=Ď¨°kāÛ^=óĉñ°ø^Ĉ=§ĉ¬õø^=Ód=ďì_·d=Iďì_Ä^=Ćg¯Ĉ=ďì_Ä^

_Ü=m^§_ċąĀę^=Ăü=ďÁ_Ā=¼§ě^=lÂ=EïĉąôF==ć_ċÛ^=i¨¬j=úą«Į¬ø^w=ďċìĉÄ^Ĉ=ďċ

=¨ ´ø^=£ĉrĈ=¤ä_«Ĉ=IĂüªø^=§Ĉ¨ü=æü=lå¬j^=;ø^=Eïĉąõø^F=m_è^¨íø^=ªċv=Ód

=qĈ¤vĈ=ďg½¨ø^=Ćg¯=ïĈ¨áø^=ďĔċąj=Đùä=ć_ċýùø=¦íāÛ^=4èĈ=Čü_¬Û^=4è=Č¬gÄ^
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=;ø^=Ē^ªrě^=Ý=Ĳ_ċÍ§¤j=¼§ě^=yĮ«=ÞgąĊ=ďċwĮ¬ø^=ďf^¥ğ^=m_ċùýä=Čø^ĉkfĈ=Iďf^¥ğ^

=_ąċì=ďf^¥ğ^=Þ°āj_ü=ďĀĉõü=ï¨åĊ=IEÿĉÅ^F=ďf^¥ğ^=m^ĉąf==ć¦Ą=£ĉrĈ=þè§=öø¦ø

=£¤ä=Đùä=¨´kñĊĈ=_Ą§_°kĀ^=úñĊ=¨Ċ©Ĉ_f=úċè=ďñĮāü=Ý=ďċìĉÄ^=ć_ċÛ^=£ĉrĈĈ=§ĉ ´ø^

úôcj=û¤åü=¼_íÌ^Ĉ=§_Įüě^=ďùð=hg¬f=£Ĉ¤È=ďì_Ä^=ïĈ¨áø^=úà=Ý=§ĉ ´ø^=ć¦Ą=

F=þð§=Ď§ĉ³P=E=W¨Ċ©Ĉ_f=úċè=q¨Å^=ďüĉv=

 
 : ɱˆʻɾɕʤɂᵐᵐ/kk/ᵐᵎᵏᵔʪ 

 

^W=ÿĉÅ^=ć_ċÛ=ďċē_ċýċõø^=µē_´Æ=

F=þð§=ûĈ¤Ä^=h¬¿Q=E=ďgē^¦ø^=}ĚüĜø=Čē_f¨ąõø^=úċ³ĉkø^=ďr§£=¨Ċ¤ñj=#

FE.CF= ď·ĉýÅ^= m§¤ðĈ= IEP.H=Im_Āĉf¨õċgø^= Im_kĊ2õø^= Im^¤Ċ§ĉùõø^Ĉ= E

=Ăü=ÿĉċ«_jĉgø^=H=ÿĉĊ£ĉ´ø^Ĉ=ÿĉċ¬āéÛ^Ĉ=ÿĉċ¬ø_õø^Ĉ=Im_ĀĉċĀě^=Ăü=m_Āĉf¨õø^

=Ý=Im_Āĉċj_õø^=Ăü=úô=I®Ĉ¨åø^Ĉ=q¨Å^=ďüĉvĈúċø_wkø^=lāċf=̀=m_āċåø^=æċØ=ă

W=ć_Ā£`=ûĈ¤Ä^=h¬¿=ďsċkāø^=lĀ_ôĈ==ÿĉċ¬ø_õø_f=¨¬åø^=_Ą£ĉ¬Ċ=

=F=þð§=ûĈ¤rQ=ÿĉÅ^=Ăü=u¥ĉýāø=ďċē_ċýċõø^=µē_´Æ^=W=E=

ďüĉÅ^=PH=
E.C©ĉýċùü

þ«L=

m_ĀĉċĀě^=Čùùü==F3øLĕì_õüJE=
m_Āĉċj_õø^=Čùùü=

EHF3øLĕì_õü=

Co3=Hco3=Cl So4 Ca Mg Na+K 

q¨Å^=SKU=PKNT=J=PKQ=NUKS=NO=OM=NM=Q=

®Ĉ¨åø^=TKO=PKRN=J=OKMQ=OTKS=NUKR=NS=PV=PKN=

ɐɬɭʎɕʫ ɒɄʯɄˈɇ ˂Ịʍ ɂɬɄʬɕʍɂ ɝɥɄɋʤɂ ʨʬʍ ʳʫ : ɰɭɾᶽɂ 



 

 
 
 

27 
 

ůżŮŚŮŭĥƂŦƂģŒĩŭĞ 

XĳīĆēÿ ħÿðĉ ŵ W_ðĀĨU oĳßĜĨUq õĉ_ð×ĨU Ćpðęī        |  ŊƔŗōĮı ŊƄŃģ ŝƎū ŊƄńƃ .ŉ 

' ķĸŚŭĞ7' ĸŮİŲŭĞ &16ļƁğŶƁ &-żƂŵżƁ2017ů 

ISSN : 2410-7727 

=ÿĉÅ^=ć_ċü=m_ü^¤ k«^W=

=ÝĈ=ďċä^§ªø^=úċ³_-^=č§=Ý=Č¬ċē§=úõ°f=ÿĉÅ^=ć_ċü=ÿ¤ k¬j=ďv_ċ¬ø^

=i¨°ùø=_ąü^¤ k«^=ďùð=Ý=hg¬ø^Ĉ=Ii¨°ø^=Ý=_ąĄ_ċü=ÿ¤ k¬j=_ąāü=ºågø^Ĉ=ďċù~^¤ø^

Ăä=¤Ċªj=;ø^Ĉ=_ąċì=ďgē^¦ø^=}Ěüě^=đĉk¬üFNMMM=E=þå½=Đùä=¨nĘĊ=č¦ø^=I3øLÿ^¨sċùü

IďĊ¤åüĈ=ďĊĉåü=m_f^¨Į·^=hg¬ĊĈ=Ćj£ĉr=úùñĊĈ=Ē_Û^==ďw´ø^=ďýáāü=l³Ĉ`=öø¦ø

=Ý=Ćü^¤ k«^=ÿ¤åf=ďċÛ_åø^i¨°ø^K=

=Ē_Û^=æü=ďgē^¦ø^=}Ěüě^=£ĉå³=Đùä=ďñĮāÛ^=Ý=ďåíj¨Û^=Ď§^¨Å^Ĉ=ï_íÄ^=úýåĊ

=Ē_Û^=¨ gj=¤åf=ďf3ø^=yùÕ=ďgg¬ü=ďċwĮ¬ø^=ďñgĮø^=Ý=_ąýô^¨jĈ=EďĊ¨å°ø^=ďċ³_Æ^F

=K=ďä^§ªø^=Ý=ć_ċÛ^=ć¦Ą=ÿ^¤ k«^=Ăü=Ĳ_¸Ċ`=úùñĊ=_Ü=

¬jĈkďċk«§_õø^=¨íÅ^=ºåf=ÿ¤ =v_g¬ø^=Ý=Ď4gõø^=úgð=Ăü=û_¬kèę^Ĉ=ď`=Čø_Ą

K_Ą§^Ĉ©Ĉ=ďñĮāÛ^=

=W=ďċùí¬ø^=ûĈ^¤Ä^=

=č¨Á=ďċē_ü=ûĈ^¤r=£ĉrĉf=_7=Ď§Ĉ_.^=ò½_āÛ^Ĉ=¨Ċ©Ĉ_f=úċéf=ÿĉÅ^=ďñĮāü=ªċýkj

¶_~=îĊ¨´j=m^¥=¼§ě^=yĮ«=lÂ=EuĚìě^F=Đý¬j=Ăü=ò½_āÛ^=ºåf=Ý=¨ąáj=I

ð`=m_wkì=hg¬f=Ĉ`=ďùôckÛ^=ďċk«§_õø^=§ĉ ´ø^=m_wkì=ûĚ~=ďgð^¨Û=ă_õ¬ø^=_ąü_

=Ód=ú´j=Đkv=ďñĮāýùø=ÿ_åø^=§^¤Ëę^=ûĈ^¤Ä^=ć¦Ą=ć_ċü=ægkjĈ=Iďċē_Û^=č§_.^=ć¦Ą=4«

K=¼§ě^=Ăü=ďìĉ°õü=ò½_āü=Ý=ÿ^¤ k«ę^=ò½_āü=

=F=þð§=Ď§ĉ³Q=¨Ċ©Ĉ_f=úċè=Ý=uĚìě^=¤v`=WE=

 
 : ɱˆʻɾɕʤɂᵐᵐ/kk/ᵐᵎᵏᵔʪ 
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ĮĜğĩŶŭĞĦğƂŉżĩŭĞŻ.

tē_kāø^=W=ĲęĈ`=

=Ògj=mĉü¨¸v=úv_«=Ý=Ď§_Å^=ďċĀ¤åÛ^=ăĉċåø^Ĉ=l«§_õø^=¨Ą_áü=ď«^§£=ûĚ~=Ăü

=pv_gùøČjaĊ=_ü==W=

NK ČrĉøĉċÄ^=_ąāĊĉõj=Ćf_°kf=ăĉċåø^=_ąċì=æñj=;ø^=ďñĮāÛ^=ªċýkj=K=

OK Eďċ¬gr=§ĉ ³F=_Ą§ĉ ³=Ćf_°kf=l«§_õø^=¨Ą_áü=_ąċì=æñj=;ø^=ďñĮāÛ^=ªċýkj=K 

PK =Ć·_íÌ^Ĉ=§_Įüě^=ûĉĮĄ=¤åf=òì¤kø^=Ď£_Ċ©Ĉ=ÿ_åø^=û^ĉ½=_ąñì¤kf=ăĉċåø^=æċØ=ªċýkj

=ï_íÄ^=ûĉ´ì=ÝK=

QK =_ýùô=ďvĉùÛ^=£^£ªkì=_ąĄ_ċü=Ý=ďvĉùÛ^=ďg¬Ā=u§¤kf=ăĉċåø^=ªċýkj_Ā¤åkf^====ďg|¸7^=Ă|ä

=yċw³=­õåø^Ĉ=úv_¬ø^=ĉËK=

RK =ďċk|||«§_õø^=¨|||íÅ^Ĉ=ăĉ|||ċåø^=úék|||¬j=%===m_ü^¤ k|||«ę^=Ý=¤|||ċr=úõ|||°f=ďĊ¨|||°gø^

=ďíùk Û^d=òċ·=ó_ĮĀ=Ý=ęK=

SK =ÿ_ýkĄę^Ăô_üaf==========£_|õĊ=ď|øĈ¤ø^=Ý=ďøĉĔ|¬Û^=m_|ąÄ^=ú|gð=Ă|ü=ăĉ|ċåø^Ĉ=ÿĉ|Å^=¤r^ĉj

ÿ¤åāü=ăĉõĊ 

TK åj¤==ďċÛ_åø^=m_í³^ĉÛ^=òìĈ=i¨°ùø=ďýēĚü=4è=ďñĮāÛ^=Ý=ÒĊ_åÛ^=hùè`K 

UK =āÛ^=ď||f¨j=y||ùÕ=Ý=ď||ċø_åø^=ď||vĉùÛ^=m^¥=ăĉ||ċåø^=ć_||ċü=m_ü^¤ k||«^=hg||¬kj=§ĉĄ¤||jĈ=ď||ñĮ

=_ąkä^§©K 

VK m^¤Ċ§ĉùõø^==ÒĊ_åÛ^=ć_ċü=Ý=Ď¤ē_¬ø^=}Ěüě^=ČĄ=m_kĊ2õø^ĈK=

NMK ==§ĉ ||´ø=ČĀ¤||åÛ^=h||ċô3ø^===ď||ċrĉøĉċÄ^=ĂĊĈ_||õkø^ĉ||Ą===®_||«ě^=§¤||´Û^ª||ċô3ø=

=ďċìĉÄ^=ć_ċÛ^=Ý=ďf^¦Û^=}Ěüě^K=

NNK =ě=Ò||ä=Ă||ü=ăĉ||ċåø^=Ď§^¨||v=ď||r§£=î||ùkÃ==Črĉ||øĉċÄ^=h||ċô3ø^=h||¬¿=đ¨||~=ò||ýäĈ

Û^=¤r^ĉjć_ċ=K 

=W=Ĳ_ċĀ_nm_ċ³ĉkø^=

_ü=ûĚ~=Ăü==W=Čjĝ_f=pv_gø^=Č³ĉĊ=ď«^§¤ø^=ć¦Ą=Ý=Ć·¨ä=#=

NK d=ăĉċåø^=ò½_āüĈ=ďċìĉÄ^=ć_ċÛ^=m_Ā^ªÆ=ďċĀ^¤ċÛ^=m_«^§¤ø^=Ē^¨rK=
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OK ===ò½_||āü=Ód=ďù|||³ĉÛ^=ó¨||Įø^=¤||ċgåj=====ď||ċĀ¤åÛ^=ăĉ||ċåø^=Ă|||ü=4o||ô==ď|||ċkÂ=ď||ċāf=Ē_|||°ĀdĈ

=ďü_ðdĈ=EĒ_f¨ąôĈ=mę_´j^Ĉ=ć_ċü=ďõg¯F=Ćċì3ø^=úē_«ĈĈ=m_v^3«ę^¾=_Ą§^ĉK 

PK ===_ąkĀ_ċ||³Ĉ=ăĉ||ċåø^=æf_||āüĈ=m^ĉ||āñø=č§Ĉ¤||ø^=îċáākø_||f=ÿ_||ýkĄę^_Ą£^¤||üdĈ==m_ü¤||Æ_f

ďĊ§Ĉ¨¸ø^K 

QK =======¤||āä=çĈ¤||³Ĉ=óĉñ||¯=Ă||ü=ăĉ||ċåø^=ď||Ċ¦éj=ò½_||āÔ=ÿ_||ýkĄę^`===ď||ċfĉāÄ^=ďg||¸7^=ÿ^¤||ð

=_ĄĉË=ûĉċ¬ø^=ć_ċü=ĆrĉjĈ=ÿ£¨ø^=Ăü=_ąkĊ_ÙĈK 

RK ø^=ďñĮāü=Ý=Òā½^ĉÛ^=pv=========úv_|¬ø^=Ă|ü=ď|gĊ¨ñø^=ÒĊ_|åÛ^=ć_|ċü=ÿ^¤ k|«^=ÿ¤|åf=ď|«^§¤

i¨°ø^=¼¨éøK 

SK ě^=úē_«Ĉ=òĊ¨½=Ăä=ďċē_í°k«^Ĉ=ďċv_ċ«=ò½_āýô=ăĉċåø^=öùj=ďċýĄaf=ďċäĉkø^ÿĚäK 

TK d========ď|||ì_ô=Ý=ďċ|||«^§¤ø^=tĄ_|||āÛ^=Ý=_Ą¤ċ|||¯¨jĈ=ć_|||ċÛ^=Đ|||ùä=ď|||áì_-^=ÿĉ|||ąíü=û_|||~£

ĉ¾=§_fĝ^=¨ív=Ý=æ«ĉkø^=æāüĈ=Iďċýċùåkø^=m_Ċĉk¬Û^pĊ¤Å^=č¨ø^=ÿ^¤ k«^Ĉ=_Ą§^=K 

UK =ďċē_ċýċõø^Ĉ=ďċē_Ċªċíø^=_ą´ē_´~=Đùä=ĤĒ_āf=Ď§_Å^=ăĉċåø^=æð^ĉü=îċā´jĈ=¤Ċ¤ÂK 

VK ===Đ||ùä=ú||ýåø^d==========l||«§_õø^=¨||ívĈ=ăĉ||ċåø^=ò½_||āü=îċā||´j=Đ||ùä=µā||Ċ=ăĉĀ_||ð=§^¤||³

ďċåċg½=m_ċýÈK 

NMK =ď|||ċíĊ¨åj=m_|||vĉø=æ|||·ĈďĊ£_|||¯§dĈ=ďċk|||«§_õø^=m^¨Ą_|||áø^=ò½_|||āü=Ý==ïĉąõø_|||ô

¬ø^=ďĊ£Ĉě^ĈK=_Ą4èĈ=Ď¨ē_éø^=¨íÅ^Ĉ=ďċùí=
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ŘįĞļŲŭĞ.

NE =F=Ć½=£ĉýÈ=IĒĚåø^=ĉf`NVUV======Iæ|f^¨ø^=Ēª|Ä^=Iď|ċf¨åø^=Ď¨|ĊªÄ^=Ćg¯=ďċì^¨ér=W=E

=Ď¨Ą_ñø^=IďĊ¨´Û^ĉùÊě^=ďgkõü=IďċĀ_oø^=ďågĮø^K=

OE ===F=£ĉ|||ýÈ=¤|||Ù`=IČĮā|||°ø^NVVP=====ö|||ùÛ^=ď|||åü_r=IČ|||f¨åø^=ç§¤|||ø^=ď|||ċrĉøĉċr=W=E

=Ď¤r=IªĊªåø^¤gäK=

PE =F=%_|||«=¨|||³_Ā=IČ|||f^¨éø^OMMR==ď|||ùÇ=Iďċð¨|||°ø^=­Ċ¤|||ø^=Ý=ď|||ċĀ¤åÛ^=æċf_|||āċø^=W=E

=ĚõÛ^=Iæf^¨ø^=£¤åø^=Imĉü¨¸v=ďċì^¨érK=

QE =F=¤ċå«=!^¤gä=Iu_v_fOMNR==§^£=Imĉü¨¸v=úv_«=ă¤ü=W=EĂäĈ£=ĚõÛ^=IK=

RE F=lċg||«=¤||Ù`=IĐ||«ĉü_fNVVT==úv_||«=Ý=EÒĊ_||åÛ^F=ăĉ||ċåø^=þ||Ąě=ď||vĉùÛ^=®_||ċð=WE

=|||¿=Imĉü¨|||¸v======ď|||ċĔċf=ď|||«^§£=mĉü¨|||¸vLÿ=Ý=Ē_|||Û^F=ď|||ċýùåø^=ĎĈ¤|||āùø=ÿ¤|||ñü=p

=ĚõÛ^=IEďĊ£_´kð^Ĉ=

SE ==F=¼ĉ|||ä=¤|||ýÈ=I¤ċ|||¯§_fOMMR====ďø_|||«§=Imĉü¨|||¸v=úv_|||«=ď|||ċrĉøĉì§ĉüĉċr=WE

=ÿĉ½¨Æ^=IÒùċāø^=ďåü_r=IĎ§ĉ°āü=4è=4k¬r_üK=

TE ==F=!^¤|gä=¤|Ù`=I­ĊĈ£=ĂfOMMQ======ď|áì_È=Ý=ďv_ċ|¬ø^=m_|üĉñÛ=Ý^¨|ér=ú|ċùÂ=WE

«§=Imĉü¨¸vK=ă¤ä=Iă¤ä=ďåü_r=IĎ§ĉ°āü=4è=4k¬r_ü=ďø_ 
UE =F=%_|«=¤ýÈ=Iqĉè=ĂfNVVS========ď|Ċ¤ċùñkø^=č¨|ø^=ď|ýáĀ`=Ă|ü=u¥_|ýāø=ď|ċñċnĉj=ď|«^§£=WE

=======ď|ċùô=I§ĉ|°āü=4|è=¨|Ċ¨ñj=IĎĉg|¯Ĉ=mĉü¨|¸v=;áì_È=Ý=Čē_Û^=£_´Å^=ó¨½Ĉ

=ĚõÛ^=Iďċf3ø^K=

VE ==F=u¨||ì=Č||ùä=I¨||¬Ā=Ă||fOMMS===||Ĕċ7^=Imĉü¨||¸v=ď||áì_È=Ý=ï_||íÄ^=ďùõ||°ü=WE=ď

K=ĚõÛ^=IČä^§ªø^=£_¯§ğ^Ĉ=qĉwgùø=ďü_åø^=

NME F=¨Ċ¦Ā=¤ýÈ=Ič¨õā«NVUP=====Ăýċ|ø^=ď|Ċ§ĉąý¾=Čj_|gāø^=Ē_|¬õùø=ďċw¬ü=ď«^§£=WE

======p||ø_oø^=£¤||åø^=Iď||ċf¨åø^=Ď¨||ĊªÄ^Ĉ=tċ||ùÆ^=m_||«^§£=ď||ùÇ=Iďċgå||°ø^=ď||ċ½^¨ñ×¤ø^

=lĊĉõø^=ďåü_r=IăĉnĚoø^ĈK=
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NNE =IČùýå|||°ø^==!^=¤|||gä=¼ĉ|||äFOMNQW=E==̂ Ĉ=ď|||ċē_Û^=£§^ĉ|||Û^===úv_|||«=Ý=_ąj_ü^¤ k|||«

ĚõÛ^?=mĉü¨¸vï=¨Ċ©Ĉ_f=úċèï==ďø_«§=IEďċåċgĮø^=_ċì^¨éÄ^=Ý=ď«^§£F=?¨w°ø^

=mĉü¨¸v=ďåü_r=Ii^£ę^=ďċùô=Iďċì^¨éÄ^=þ¬ð=IĎ§ĉ°āü=4è=4k¬r_üK=

NOE =F=¤||Ù`=yċ||5=IĎ£ĉ||äNVUQď||ċrĉøĉì§ĉüĉċr=WE===ď||ùÇ=I¨||¸~ě^=ú||gÄ^=Ý=m^ĉ||7^

^=ďåü_r=I_ċì^¨éÄ^=þ¬ð=IďýõÈ=ďĊ§Ĉ£=lĊĉõøK=

NPE F=ăĈ¨~bĈ=Čùä=¤ýÈ=I²_küNVVQ======Þíā|ø^=Ď§^©Ĉ=IĂýċ|ø^=Ý=Ď§_|Å^=ď|ċē_Û^=ăĉċåø^=WE

=Ē_åā³=Iă£_åÛ^ĈK=

NQE ==F=Čü_||«=4|5=I£ĉ|ýÈNVVV====ďøĚ||³=ď|ñĮāÔ=Ē_||Û^=ăĉ|ċä=º||åf=ď|ċrĉøĉì§ĉüĉċr=WE
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