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LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 
1. Miler 

2. Modis 

3. Gu 

4. Novlan 

5. D. Alles 
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 Ăí ºýºÉÄ~ ĈõwÆîÊ· ÛĀéÿ ¿vĂă¹ ¾·vÿv ćwă ć 2+ Ăă¹ ôĉvÿv ÿ ć 3+ I ûwåĀ£ ¹vº·½ Ĉývÿv¾å w£$ ć¾ĊòúÊ¯ ÈĉvÀåv wă

0 ĂêÖþù üĊúă ½¹ )¢Åv Ă¤Év¹ #¾zv¾zI Ĉõwú« Ăî{É ¿v ā¹wæ¤Åv wz ûv½wîúă ÿ ā¹v¿ ć  ĈÝĀþLÎù Ĉ{ÎÝI   ûwLåĀ£ ÛĀLéÿ  ćwLă

v ½¹ ½w{áÿ¹¾ñÈĊ~ v½ ĂêÖþù üĉā¹¾í ĈþĊzĈõwú«$ ºýv Iûv½wîúă ÿ ā¹v¿,.34ûwåĀ£ ÛĀéÿ Ĉývÿv¾å )#  ZĈLÕ ½¹ ½wL{áÿ¹¾ñ ćwă 

¢Åv ¡ÿwæ¤ù ówÅ) IĂýĀúý ćv¾z ā½ÿ¹ óĀÕ ½¹ ć½w{áÿ¹¾ñ ćwă¿ÿ½ üĊòýwĊù Ăí ¹v¹ ûwÊý ûw¤Å¿Ā· ½¹ ûj ć½wùj ĈÅ½¾z  ć

ówÅ ÷¾ñI ā½ÿ¹ ¿v ¾¤ÊĊz ówÅ ¹¾Å ć¢Åv ÄĊt½$  ÿ ½Ā~ IĈÅÿÿwÕ,.34ĂÞõwÖù ½¹ üĊþ°úă )#    ÛĀLéÿ ĈLývÿv¾å ćÿ½ ĂLí ćv

ûwåĀ£©¾å IĂ¤å¾ñ ÷w¬ýv ûv¾ĉv ½w{áÿ¹¾ñ ćwăĈöÝ ÿ ā¹v¿ ûwåĀ£ ÛĀéÿ Ăí ºýºĊÅ½ Ă¬Ċ¤ý üĉv Ăz ā¹v¿   ôLÎå ½¹ ½wL{áÿ¹¾ñ ćwă

  ½ĀLÊí ½¹ v½ āºĉº~ üĉv ¹vº·½ Ĉývÿv¾å üĉ¾¤ÊĊz ôzv¿ ¾ĄÉ ÿ ¢Åv ówÅ ¹¾Å ôÎå ¿v ÈĊz ÷¾ñ¹½v¹  ¾Lå$© ĈLöÝ ÿ ā¹v¿  Iā¹v¿

,.4+5 3-)# 

 ûv¾ĉv ½¹ ¡wÞõwÖù Àí¾ú£āºÉ ÷w¬ýv üĊÊĊ~ ć Ăz ćĀÅ ûwåĀ£ĂêÖþù ½w{áÿ¹¾ñ ćwă ć   ½ĀLÊí Ĉö·v¹ èÕwþù ÿ ûw¤ÆĊÅ

ûwåĀ£ ¹½Āù ½¹ ĈÅ½¾z ÿ ā¹ĀzĂêÖþù ćwăĂêÖþùv¾å ÿ ćv ówÅ ºþ¯ ½¹ Ă¯¾ñ )¢Åv Ă¤å¾ñ ¡½ĀÍ ¾¤úí ćvĂ¤É¼ñ   wLz ĂLZ«Ā£ 

ûwåĀ£ ÈĉvÀåv Ăzćwă Ăz ÿ ĂýwĊù½ÿw· ½¹ ½w{áÿ¹¾ñ ûv¾ĉv āÂĉÿI Ăz ¡wÞõwÖù ûwåĀ£ ¢úÅwăĉ Ĉwz mÊþù wă¿¾ù ¿v ©½w·I Ăz  āÂLĉÿ 

Ă¤åwĉ çĀÅ Ĉz¾á Ĉ³vĀýwùv I ów³ üĉv wzI Ăz ¿Āþă ûwåĀ£ üĉv ÛĀéÿ ćwă½wíÿ¿wÅ ôùwí ½ĀÕ  )¢LÅv āºÊý Ă¤·wþÉ wă ÈăÿÂL~ 

¾Ñw³I  āwù¾Ċ£ ½w{áÿ¹¾ñ ûwåĀ£ ĈÅ½¾z ½¹ ĈÞÅ,.33 ĂýwĊù½ÿw·  ¿vºĉ¹ øĊöév ĈÅwþÉI       ÈLÉĀ~ ÛĀLý ÿ Ôĉv¾LÉ wLz ÓwL{£½v ½¹

²ÖÅ üĊù¿I Ăz  ôùvĀÝ ûvĀþÝ¾Ċ§m£ôîÉ ½¹ ½v¼ñ )¹½v¹ āºĉº~ üĉv ć¾Ċñ  ĈöÍv ãºăÈăÿÂ~ ôîLÉ ½wíÿ¿wÅ ¢·wþÉ I   ć¾LĊñ

āºĉº~ üĉv  Ā« Ç¹¾ñ ÿ üĊù¿ ²ÖÅ Ôĉv¾É ôzwê¤ù Ów{£½v ½¹¢Åv )ôĊõ¹  āwù¾Ċ£ ½w{áÿ¹¾ñ ûwåĀ£ xw¸¤ýv,.33  Ĉñ¹¾¤LÆñ I

vº£ ÿ Ĉýwîùÿā¹Āz ûj Ĉýwù¿ ÷I Ăz ĂýĀñ ćv Ăí Ăz ĈñÂĉÿ ÿ¹ üĉv ¢Æĉ¿ ćwăºùwĊ~ āv¾úă   LS¤³ ÿ ĈÝwLú¤«v Ić¹wÎ¤év IĈÖĊ´ù Ĉ

 Ì·wÉ v½ çĀå ûwåĀ£ Iûj ĈÅwĊÅ¹¾í )¢Åv āÈĊ~ ûwåĀ£ üĉv ÛĀéÿ ¿v  Ç¾Lòý ¾¤LÊĊz I  wLă   ûwLåĀ£ ĂLz  ćwLă  ½¹ ½wL{áÿ¹¾ñ

È¸z ¹Āz Ĉĉv¾«v ć¹ÿº³ w£ ÿ ĈúöÝ ćwăI  wùvÄ~    ûw¤LÆzw£ ½¹ ûj ¹vºL·½ ¿v,.33 āºLĉº~ I ć  ½wL{áÿ¹¾ñI  ûwLú¤æñ   ĈöLÍv

üú¬ýv ćwă S¤³ ÿ Ĉ¤ÉvºĄz IĈĉv¾«v IĈúöÝĈÅwĊÅ Ĉ L )ºÉ ½ĀÊí ĈÝwú¤«v 

Çÿ½ ÿ ¹vĀù wă 

ĂÞõwÖù ćv¾z ć ûwåĀ£ĂêÖþù ½w{áÿ¹¾ñ ćwă ć ĂýwĊù½ÿw·I ¢Æ¸ý ûwåĀ£ă wz ć½w{áÿ¹¾ñ ćwmÊþù xĀþ« ÿ x¾á èÕwþù x¾á

ĂýwĊù½ÿw·I ā½ÿ¹ ½¹ ć -++.(-++4  ¢´£ ÀĊý v½ ûv¾ĉv Ăí¾Ċ§m£ ºþÉwz ā¹v¹ ½v¾éÃwÅv ¾z I Ç½vÀñ  ćwLă    ¡v¾ÕwL¸ù ÈL¸z

wÅwý ĈþĊù¿ āwñºÍ½ ĈÞĊ{Õ, Ăz ºùj ¢Å¹ûwåĀ£ ) ÃwÅv ¾z ½w{áÿ¹¾ñ ćwămÊþù ówÅ ½¹ äö¤¸ù ćwăI Ă¤Å¹   ¿v ÿ ćºLþz ûwLĊù 

1, Ă¤Å¹ ûwåĀ£ ćºþz āºÉI Ăă¹ ûwåĀ£ ć  āwù¾Ċ£ ÷ÿ¹,.33I   āºLÉ ûwLĊz ôĉđ¹ Ăz     xwL¸¤ýv ĂLÞõwÖù ćv¾Lz LÉ  ½¹ )¢LÅv āº

āºăwÊù ć Āăwù ¾ĉÿwÎ£vā½ĂÊêý ĈÅ½¾z ÿ ćvZĀ« ćwăS¸Êù ćā½ÿ¹ Ăí ºÉ Ì ć  ÿ ôĊîÊ£¢ZĊõwZÞå  ûwLåĀ£ üĉv  ¿v4   wL£,3 

 āwù¾Ċ£,.33 $.+  ütÿÁw£ 4 « ćđĀ-++4þ« ÿ ā¹Āz #xĀ  ÿ Ăĉ½ĀÅ ç¾É¾¤ÊĊz ¢úÆé     v½ çv¾LÝ ÿ ûv¾Lĉv ćwă½ĀLÊí ćwLă

 ¢´£¾Ċ§m£ )¢Åv ā¹v¹ ½v¾é 

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 
1. Earth observatory of NASA 



))) ÿ ôĊîÊ£ ½wíÿ¿wÅ ½¹ üĊù¿ ²ÖÅ ÈÉĀ~ ÿ Ā« Ç¹¾ñ Èþí½ºýv ,,2 

 
ćv¾z ôîÉ ½wíÿ¿wÅ ĈÅ½¾zā¹v¹ I½Āí¼ù ûwåĀ£ Ç¾¤Æñ ÿ ć¾ĊñĂýv¿ÿ½ ćwă ć ZĀ«ù 5ôùwÉ ćoSõĂæäÎý ćwă  ć½wLĄþõv

 I¾Ą Å¹½ÿ äö¤¸ù ±ĀÖÅ ½¹ øtwé ¢Ý¾Å ÿ ôĊÆýw¤~ĀtÁ Ûwæ£½v I¹wz ½v¹¾z ć½vºù ÿ  ¢LzĀÕ½ IÇ½wLz   $ Ĉ´ÖLÅ ëwL·+(,+ 

cm # wĉ½¹ ²ÖÅ ½wÊå ÿ Ĉýwîù ìĊîæ£ wz0*- Ă«½¹ ć  ĈÅĀéĈúĊöév ÌĊ¸Ê£ Àí¾ù ¿v,    āÿĒLÝ )¢LÅv āºLÉ Ă¤å¾ñ  ûj¾LzI 

 ćv¾züĊù¿ ²ÖÅ Ôĉv¾É ĈÅ½¾zI ¿v ā¹v¹ĂêÖþù ĈúĊöév óºù ½¹ ā¹wæ¤Åv ¹½Āù üĊù¿ ²ÖÅ ÈÉĀ~ ćwăćv- Sé¹ wz ¢-  ĂêĊé¹

ÿ ĈÅĀé ¿v ĂÊêý ć í ëw· ćv¾z Ăĉ½ĀÅ ½ĀÊĂÞõwÖù ć  ĂLêÖþù ëw· ÛĀý ÿ ĈñÂĉÿ ć   ½¹ ÿ ûwLåĀ£ ôĊîLÊ£   ¾ĉÿwLÎ£ ¢LĉwĄý

ā½vĀăwù wÅwý ĈþĊù¿ āwñºÍ½ ĈÞĊ{Õ ¡v¾Õw¸ù È¸z ¿v Äĉ¹wù ćvI ćv¾z )¢Åv āºÉ ā¹wæ¤Åv ûwåĀ£ Ôĉv¾É Ĉzwĉ¹½ ÿ Èĉwúý 

 ÷wñ ½¹I¢Æ¸ý ĂÊêý ć Zú¬£ ¿v ëw· ²ÖÅ ¢zĀÕ½ IÇ½wz ĈÞ0  ¿ÿ½ÈĊ~   ûwLåĀ£ Ûÿ¾LÉ ¿v $0   ĂLÊêý I#āwLù¾Ċ£  ćwLă

Ăýv¿ÿ½ ć Ăz wĉ½¹ ²ÖÅ ½wÊå $ ±ĀÖÅ ¹wz ½v¹¾z ÿ ôĊÆýw¤~ĀtÁ Ûwæ£½v I¹wz ½v¹¾z āv¾úă30+ I0++  ÿ.++ øĊý ÿ #ówîÅw~Ā¤îă  µ½

 øtwéwòùQv  ¾Úý ¹½Āù ĈĉwĊåv¾â« Ï¾Ý ÿ óĀÕ ½¹ ¹wz ½v¹¾z ÿìúí wz ÷¾ý ½vÀåv GrADS . Ăz  ºLùj ¢Å¹ ½¹ )  ćºLÞz ÷wLñ   wLz

ĂZ«Ā£ v¾É ĂzĈýwù¿ Ôĉ  L ā½ÿ¹ IûwåĀ£ Ĉýwîù ć ¢ZĊõwZÞå ā½ÿ¹ ĂÅ Ăz ûj ć  ÿ Ç¾¤Æñ IôĊîÊ£¢ZĊõwZÞå    ÿ øĊLÆê£ ûv¾Lĉv ćÿ½

ĂÊêý wăZĀ« ćĂz ć ĈîĊ¤~ĀþĊÅ Çÿ½I  ÃwÅv ¾z ªĉw¤ý ÿ ¾ĊÆæ£Ă¤Å¹ IçĀå ćºþz )¢Åv āºÉ ĈĉwĄý 

Ă¤åwĉ Ċê´£ ćwăè 

ûwåĀ£ ÛĀéÿ Ĉývÿv¾å ĈÅ½¾zZĈÕ ½¹ ºĉºÉ ć½w{áÿ¹¾ñ ćwă ówÅćwă -++.(-++4 ¹v¹ ûwÊýI  ĂLêÖþù ½¹ ½w{áÿ¹¾ñ ûwåĀ£ ć 

 wz ĂýwĊù½ÿw·mÊþù ā¾¤Æñ ÿ ¡ÿwæ¤ù ć ¢ZĊõwZÞå Ă¤Å¹ wz )¢Åv ā¹v¹ µ½ äö¤¸ù  ûwLåĀ£ üĉv ćºþz  ÿ¹ ½¹ wLă mLÊþù   ÿ ûw¤LÆz¾Ý

L çv¾Ý  āºăwÊù IĂĉ½ĀÅĂí ºÉ ûwåĀ£ wz ćwămÊþù Ăĉ½ĀÅ ÿ çv¾Ý ówÅ ½¹ Ă¤Év¹ ĈÊĉvÀåv ºýÿ½ Ă¤É¼ñ ćwă )ºýv  

 

 óÿº«, )ÛĀéÿ Ĉývÿv¾å ĂýđwÅ ć ûwåĀ£wă ½w{áÿ¹¾ñ ć yÆ³¾zmÊþùI  ½¹ā½ÿ¹ ć Ĉ£wÞõwÖù  

mÊþù 

ówÅ 
-++. -++/ -++0 -++1 -++2 -++3 -++4 

ûw¤Æz¾Ý 1 / , , / / - 

Ăĉ½ĀÅ ÿ çv¾Ý + - / - 2 ,+ ,- 

ûwñºþÆĉĀý 5Ü{þù 

 

ÀĊý ĂÞõwÖù ¹½Āù ½w{áÿ¹¾ñ ûwåĀ£Ă¤Å¹ ½¹ I wz ć mÊþù   çv¾ÝL  ¿v Ăí ā¹Āz Ăĉ½ĀÅ4  w£,3  āwù¾Ċ£,.33 ¢ZĊõwZÞå  ÿ Ă¤Év¹

ĂþĄ~ ć ā¹¾¤Æñ ćv  ¢´£ v½ ûv¾ĉv ÿ ĂýwĊù½ÿw· ¿v¾Ċ§m£  )¢Åv ā¹v¹ ½v¾é ¹Ā·ćv¾z   Ç¾¤LÆñ ÿ ôĊîÊ£ ½wíÿ¿wÅ ĈĉwÅwþÉ Iûj

 ½Āí¼ù ûwåĀ£¿ÿ½ ¾ă ā½ÿ¹ ½¹ ûj ½w¤å½ ü¤å¾ñ ¾Úý ½¹ wz ÿ Ă¤å¾ñ ½v¾é ĈÅ½¾z ¹½Āù ć Ić½vºĉw~ ā½ÿ¹ ĂÅ ½¹ ªĉw¤ý ć  ôĊîÊ£

$4  ÿ,+ $ Ç¾¤Æñ I#āwù¾Ċ£,, ÿ,- ā½ÿ¹ ÿ #āwù¾Ċ£ ć ¢ZĊõwZÞå $ ûv¾ĉv ćÿ½,.(,3 )¢Åv āºÉ Ătv½v #āwù¾Ċ£ 

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 
1. Climate Diagnostics Center (CDC) 

2. Regional Climate Model (REGCM) 

3. Grid Analysis and Display System 
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v¾É Ăíw¬ýj ¿vĉÔ ù¿ ²ÖÅ ÈÉĀ~ĊIü þ°úă ÿ ëw· ÛĀý ÿ ûwú¤·wÅĊü Æz ôùvĀÝ ¿v ëw· ¢zĀÕ½Ċ½w v ½¹ øĄùĉ ¹wL¬ 

ûwåĀ£ wăć ºþ¤Æă ½w{áÿ¹¾ñI  ½¹üĊ¤Æ¸ý ñv ÷wĉü v¾ÉĉÔ Å½¾zĈ Éāº )¢Åv 

 

 
 

 

 

 

 

 

 

 ôîÉ- )ĂÊêý ć ëw· ¢zĀÕ½ ûvÀĊù, 

$ ĂýwĊù½ÿw·0 w£ -+  āwù¾Ċ£,.33# 

 

 

ûwúăôîÉ ½¹ Ăí ĂýĀñ ā½wúÉ ć , āºăwÊù Ĉù I¹ĀÉ ā½ÿ¹ ½¹ ĂêÖþù ć    ¿ÿ½ ºLþ¯ ÿ ĂLÞõwÖù ÈĊL~ $ ûj ¿v0  #āwLù¾Ċ£I 

Ăz ĂĊ³wý À« ć Zº³$ āwĊÅ ćwĉ½¹ ĈzĀþ« ô³vĀÅ ½¹ Ĉî¯Āí ½wĊÆz ¾¨ív,1 ĈöĊù #¾¤ùI  ĈÉ½wzþĉv ü¤å¾ñ ¾Úý ½¹ wz ÿ Ă¤Évºý Ăî

ówÅ ¿v ûwù¿ üĉv ½¹I Ăz ôĊõ¹  ¢åwĉ½¹üĉ¾¤ÊĊz ¢Åv ĂþĊÊĊz ²ÖÅ ½¹ ¾Ċ¸{£ Iđwz ćwù¹ ÿ ćºĊÉ½Ā· ćÁ¾ývJ  ½¹ ëw· ²ÖÅ

 ĈîÊ· üĉ¾å Ôĉv¾É¢ÅvôîÉ ) ā½wúÉ ć - $ĂÊêý ć ëw· ¢zĀÕ½ ûvÀĊù# Ĉù ºĊĉm£ v½ Ă¤æñ üĉv ºþí Ĉù ûwÊý ÿ  ĂLí ºă¹

Ăz ĂĊí¾£ ¿¾ù ¿v xĀþ« ¢úÅI  ½¹ ûj ûvÀĊù ÿ Ă¤åwĉ Èăwí ć¹wĉ¿ yĊÉ wz ëw· ¢zĀÕ½ā¿vºýv üĉ¾¤úí ć )¢Åv ā¹Āz üîúù 

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 
, ) º³vÿā¹v¹ ć  ²ÖÅ ½¹ ëw· ¢zĀÕ½+  w£,+ Ĉ¤ýwÅ Zÿv ¾¤ùĂĊõ ć ëw·I Sôí ø¬³ ¿v ć¾Æí  Ăí ¢Åv ëw·wz  āºLÉ ówâÉv ¢zĀÕ½  ¢LÅv  üLĉv I

½¹ ûvÀĊù ¢zĀÕ½ ¿v Ûw{Év ëw·I  ¹ÿº³ ½¹/0*+ )¢Åv 

 

 

 

 ôîÉ,) ĂÊêý ć $ Ç½wz ÛĀú¬ùmm #

 ĂýwĊù½ÿw·$0 w£ -+  āwù¾Ċ£,.33# 

 



))) ÿ ôĊîÊ£ ½wíÿ¿wÅ ½¹ üĊù¿ ²ÖÅ ÈÉĀ~ ÿ Ā« Ç¹¾ñ Èþí½ºýv ,,4 

 
ôîÉ ā½wúÉ ć .I ĂêÖþù ¿v ĈÊ¸z ½¹ üĊù¿ ²ÖÅ ÈÉĀ~ Ôĉv¾É ć ½ĀÅ$ ĂýwĊù½ÿw· #çv¾Ý ÿ Ăĉ v½Ĉù ûwÊý ºă¹  ĂLí

mÊþù ûwåĀ£ ¿v ĈÒÞzówÅ ½¹ ½w{áÿ¹¾ñ ćwă ćwă ÈĊ~ ā¹Āz )ºýv¿v Ĉñ½Àz È¸z ĂêÖþùI Ăz  v½ Ĉé¾É ÿ ĈzĀþ« Ĉ³vĀý ½¹ āÂĉÿ

ĂúĊý ÿ ĈýwzwĊz Ĉ³vĀý ćĀĉĒÝ$ ëºýv ½wĊÆz ĈăwĊñ ÈÉĀ~ wz ĈýwzwĊz, I-++,ëw· ÿ #Ĉ°ñ ćwă- ĂÊêý$ ć   Ăĉ½ĀLÅ ëwL·. #

 )¢Åv ā¹v¹ ôĊîÊ£ 

 

 
 ôîÉ.) ĂÊêý ć RÈÉĀ~ R²ÖÅ RüĊù¿ ĂĊ³wý ć ûwåĀ£ ôĊîÊ£ ¿v ā¹v¹ wă óºù ½¹ ā¹wæ¤Åv ¹½Āù ćRegCM 

ĂÊêý ô·v¹ ĈîÊù ÇĀñ½wĄ¯5 ĂêÖþù ć  ĂÞõwÖù ¹½Āù ûwåĀ£ ôĊîÊ£ 

 

ā½ÿ¹ ć $ ôĊîÊ£4  ÿ,+ Ċ£#āwù¾ 

²ÖÅ ½wÊå ćĀòõv ¿ÿ½ ÿ¹ üĉv ½¹ wĉ½¹I øí ìĉ ¹Ā«ÿ ½wÊåćÿ½ ªĊö· Ĉ³vĀý½wå    øLí üLĉv )¢LÅv ûwLúÝ ćwĉ½¹ ÿ Ã I½wLÊå 

Ăz Ă{É ç¾É ¢úÅ ā¾ĉÀ« ć Ăýwz¿ ÿ ā¹¾¤Æñ Ã½wå ªĊö· ówúÉ ÿ ûw¤Æz¾Ý    ĂLĊí¾£ xĀLþ« wL£ ûj ćwă  āºĊLÊí āºLÉ  ¢LÅv 

ôîÉ$ ā½wúÉ ć /#) āÿĒÝ üĉv¾zI V~ ÿ¹ ¹Ā«ÿ½wÊå¾I  ĂL¯wĉ½¹ ãv¾Õv ½¹ ć¾òĉ¹ ÿ wêĉ¾åj ówúÉ ½¹ Ĉîĉ ć óv½jI  y{LÅ   āºLÉ

 ¢Åv ĂíówÅ ¿v ÜéĀù üĉv ½¹I ZĀ« Ç¹¾ñĂz üĊòýwĊù ¢õw³ ¿v Àĉwú¤ù ć  ôîLÉ$ ºĉj ¹Ā«ÿ   ā½wúLÉ ćwLă ć /  ÿ0  ôĊîLÊ£ )#

ć½wÊå ćĀòõv üĊþ¯I É¹¾ñĈ ćºþ·¾¯ v½ ā¹ÿº´ù ½¹ ć /+  w£/0 Ă«½¹   ÿ óĀÕ.0  w£.2 ĈĉwĊåv¾â« Ï¾Ý Ă«½¹I   ¹wL¬ĉv

¹¾í$ ¢Åv āôîÉ ā½wúÉ ćwă ć /  ÿ0½wÊå ćĀòõv āºúÝ ¡ÿwæ£ )# SRĀ« Ç¹¾ñ ÿ  ¿ÿ½,+    ¿ÿ½ wLz āwLù¾Ċ£ IĂ¤LÉ¼ñ   Ç¾¤LÆñ

Ăýwz¿ ć øíāÿwý ûºÉ èĊúÝ ÿ ½wÊå ć ôîÉ$ ¢Åv ā¹Āz Ã½wå ªĊö· ówúÉ ā½wúÉ ć 0)# 

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 
1. Ilaiwi  
2. Gypsiferous Soil 

3. http://eusoils.jrc.ec.europa.eu/esdb_archive/eudasm/asia/lists/csy.htm 
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 ²ÖÅ ½¹30+ ôîÉ$ ówîÅw~Ā¤îă ā½wúÉ ć 1V~ ćĀòõv IüĊù¿ ²ÖÅ Ôĉv¾É ¿v ćÿ¾Ċ~ Ăz #ĂêÖþù Ûwæ£½v¾ ć   ĂLýwĊù½ÿw·

 üĉv ½¹ćwă¿ÿ½  ówÅwz Ăþùv¹ »Āæý ć øí xĀþ« ¢úÅ ¿v Ûwæ£½v ªĊö· ÿ ûwúÝ ćwĉ½¹$ Ĉé¾É  #Ã½wåĂz ĂýĀñ ćv    ½¹ ĂLí ¢LÅv

ówúÉ IówúÉxĀþ« ¢úÅ ¿v ôĊÆýw¤~ĀtÁ Ûwæ£½v Èăwí wz ĂýwĊù½ÿw· x¾á ÿ x¾áç¾ÉI  øLí  øLí  LZĊúíw³ ¿v   ¹wLĉ¿ ÛwLæ£½v ¢

 Ă¤ÅwíāºÉ  ¿ÿ½ ½¹ ç¾É ¢úÅ ¿v ôĊÆýw¤~ĀtÁ Ûwæ£½v Èăwí ºĉºÊ£ wz )¢Åv,+ āwù¾Ċ£I ¾Å  ²ÖLÅ w£ üĊù¿ ²ÖÅ ¿v ¹wz ¢Ý

30+ ĂêÖþù ½¹ ówîÅw~Ā¤îăI Ăz ĂĊ³wý āÂĉÿ ć ôîÉ$ ¢Åv Ă¤åwĉ ÈĉvÀåv ûwåĀ£ ôĊîÊ£ ā½wúÉ  ć2)# 

 

 

 ôîÉ/) ĂÊêý ć  ¹wz ½v¹¾z ÿ #ówîÅw~Ā¤îă$ wĉ½¹ ²ÖÅ ½wÊå 

ĂêÖþù #ĂĊýw§ ¾z ¾¤ù$ ć  ĂýwĊù½ÿw·$4  āwù¾Ċ£,.33# 

 
 ôîÉ0) ĂÊêý ć  ¹wz ½v¹¾z ÿ #ówîÅw~Ā¤îă$ wĉ½¹ ²ÖÅ ½wÊå 

ĂêÖþù #ĂĊýw§ ¾z ¾¤ù$ ć  ĂýwĊù½ÿw·$,+  āwù¾Ċ£,.33# 

  

 
 ôîÉ1 ĂÊêý ) ć  #ĂĊýw§ ¾z ¾¤ù$ ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ30+ ĂêÖþù ówîÅw~Ā¤îă ć  ĂýwĊù½ÿw·$4  āwù¾Ċ£,.33# 

 
 ôîÉ2  ¿ÿ½ #ĂĊýw§ ¾z ¾¤ù$ ¹wz ¢Ý¾Å ¾ĊĊâ£ ûvÀĊù ),+  ¢{Æý āwù¾Ċ£

 ¿ÿ½ ĂzÈĊ~  IüĊù¿ ²ÖÅ ½¹,+++  ÿ30+ ĂêÖþù ½¹ ówîÅw~Ā¤îă ć 

ûwåĀ£ ôĊîÊ£ 

 

 



))) ÿ ôĊîÊ£ ½wíÿ¿wÅ ½¹ üĊù¿ ²ÖÅ ÈÉĀ~ ÿ Ā« Ç¹¾ñ Èþí½ºýv ,-, 

 
$ ĈýwĊù ±ĀÖÅ ½¹0++ #ówîÅw~Ā¤îăI V~ ìĉ ¹Ā«ÿ ćÀí¾ù Ûwæ£½v wz Ûwæ£½v¾04-+  xĀLþ« ćÿ½ ¾¤ù ôĊÆýw¤~ĀtÁ   x¾Lá

ÿ ûw¤Æz¾Ý ówúÉ ÿ ûv¾ĉv øí ìĉ Ûwæ£½v Ă{É ćÿ½ ā¾ĉÀ« ć Ôĉv¾É üĉv )¢Åv ÃĀÆ´ù ½wĊÆz ûwîõwz y{Å     wLĉ āÿwLý ¹wL¬ĉv

äÎý ½¹ ć¹ÿ¾å ½wĄþõv-+ Ă«½¹ ć  Ĉé¾ÉāºÉ Ï¾Ý w£ Ăí wă ć-/ Ă«½¹ ć  ôîLÉ$ ¢Åv Ă¤åwĉ èúÝ ÀĊý ĈõwúÉ  ā½wúLÉ ć 

3Ċý ĈĄzwÊù Ôĉv¾É )#À  ²ÖÅ ½¹.++ V~ IĂ¤Év¹ ¹Ā«ÿ ówîÅw~Ā¤îăāÿwý ÿ Ûwæ£½v¾ ć ûwĊz  āºÉāºĉ¹ ÀĊý ²ÖÅ üĉv ½¹ Ĉù  ¹ĀÉ

Ăùv¹v Ăí ć  ĈýwĊù ±ĀÖÅ Ôĉv¾É¢Åv ôîÉ$ ā½wúÉ  ć4)# 

 

 
 

 

øĊý  ¾ĉ¹wêù ÿ ¹wz øtwé µ½wòùQv $ɤ Ï¾Ý ćv¾z Ăí #.0 SRô´ù Ï¾Ý$ Ă«½¹  ûwLÊý IāºÉ ºĊõĀ£ #ûwåĀ£ ôĊîÊ£  āºLþă¹ ć 

vĀă ¹ĀÞÍ ÿ ¢Êýÿ¾å èÕwþù Ĉ«ÿ¿ ówîÉvI Ăz ¿v āÂĉÿ  óĀÕ/0 Ă«½¹ ć  ç¾É ¢úÅ Ăz Ĉé¾É¢Åv ôîÉ$ ā½wúÉ ć ,+)# 

 ôîÉā½wúÉ  ć,,I  ¿ÿ½ ½¹ v½ ĂêÖþù Ôĉv¾É4 ûwÊý āwù¾Ċ£ Ĉù ºă¹I ûwúă   ā½vĀăwLù ¾ĉĀLÎ£ ½¹ ĂLí ĂýĀñ  āºăwLÊù ćv

ĈùI¹ĀÉ xĀþ« ½¹ øí ¢ùw¸Ñ wz ½w{áÿ¹¾ñ ôîÉ Ăĉ½ĀÅ ç¾É Ăz ÿ Ă¤å¾ñ xĀþ« ¢úÅ   ĂL¤åwĉ Ç¾¤Æñ çv¾Ý xĀþ« w£ ç¾É

)¢Åv 

 ôîÉ3 ) ĂÊêý ć  ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ #ĂĊýw§ ¾z ¾¤ù$ ¹wz0++  ówîÅw~Ā¤îă

ĂêÖþù ć  ĂýwĊù½ÿw·$4  āwù¾Ċ£,.33# 

 ôîÉ4) ĂÊêý ć  ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ #ĂĊýw§ ¾z ¾¤ù$.++ ĂêÖþù ówîÅw~Ā¤îă ć 

 ĂýwĊù½ÿw·$4  āwù¾Ċ£,.33# 



,-- ÈăÿÂ~  ćwĊåv¾â« ćwăĈÞĊ{Õ ā½wúÉ I23  Iûw¤Æù¿ ,.4+ 

 

 

 ôîÉ,+) øĊý  ²ÖÅ$ øtwé µ½,+++  w£.++  ¹wz #ówîÅw~Ā¤îă

 ¾ĉ¹wêù ÿ #ĂĊýw§ ¾z ¾¤ù$wòùQv $ɤ Ï¾Ý ćv¾z #.0 Ă«½¹ ć  ĈõwúÉ

ĂêÖþù ½¹ ć  ĂýwĊù½ÿw·$4  āwù¾Ċ£,.33# 

 
 ôîÉ,,) ā½vĀăwù ¾ĉĀÎ£ĂêÖþù #Äĉ¹wù$ ćv ć  ½¹ ĂýwĊù½ÿw·

 ¿ÿ½4  āwù¾Ċ£,.33 SRô´ù Ăí xĀþ« ½¹ v½ ûwåĀ£ ôĊîÊ£  ç¾É

Ĉù ûwÊý Ăĉ½ĀÅºă¹) 

 

øí ¢ĉĀê£ ¿v ĈÉwý ½Āí¼ù ½w{áÿ¹¾ñ ûwåĀ£ ¹w¬ĉv Ôĉv¾É    āÿwLý ûºLÉ èLĊúÝ ÿ Ã½wLå ªĊö· ¾z ¾ê¤Æù ½wÊå ć   wL£ ûj

Å ½¹ ćºþ·¾¯ Ç¹¾ñ ¹w¬ĉv ÿ ĂĊí¾£ xĀþ«xĀþ« ½¹ üĊù¿ ²Ö)¢Åv ā¹Āz Ăĉ½ĀÅ ç¾É    ¹wLz ¢Ý¾LÅ ÈĉvÀåv wz Ôĉv¾É üĉv

¾Ą Å¹½ÿ üĉ¾ĉ¿ ±ĀÖÅ ÿ üĊù¿ ²ÖÅ ½¹I Ăz Ăþùv¹ ć¾Ċñ½v¾é āv¾úă ć  āÿwLý ĈĉĀö« ć   ÿ ĈýwLĊù ±ĀÖLÅ   ¾Ą LÅ¹½ÿ ĈĉđwLz ÿ 

 ĈÉ¹¾ñ Ôĉv¾ÉlĀ£ yÅwþùĂêÖþù Ĉ°ñ ÿ Ăýv¹Àĉ½ IìÊ· Ĉ´ÖÅ ëw· wz ÷I ĂþĊù¿ ć  ćºÝwÆù ½wĊÆz v½    üLĉv ôĊîLÊ£ ćv¾Lz

 øăv¾å āºĉº~ā¹¾í )¢Åv 

ā½ÿ¹ ć $ Ç¾¤Æñ,,(,- Ċ£#āwù¾ 

½w{áÿ¹¾ñ ûwåĀ£I Ä~  ½¹ ôĊîÊ£ ¿v ¿ÿ½4  wz ¾Ċ£ĂZ«Ā£ Ăz āĀĊÉ  ć ćwă¿ÿ½ ½¹ Ā« Ç¹¾ñøă¹¿wĉ  ÿøă¹¿vÿ¹ āwù¾Ċ£I  Ç¾¤Æñ

Ăz ÿ Ă¤åwĉ xĀþ« ¢úÅ  ôĉwú¤ù #çv¾Ý$ ç¾ÉÉ      ¿ÿ½ ÿ¹ üLĉv ½¹ üĊLù¿ ²ÖLÅ ½¹ ¹wLz ÿ ½wLÊå Ôĉv¾LÉ )¢Åv āºI  ĂLùv¹v ½¹ ć 

ZĊÞÑÿ ćwă¿ÿ½ ¢øĄý  ÿøă¹ ¾Ċ£āwù Ăýwz¿ Ç¾¤Æñ wz ć øí ½wÊå Èăwí ºĉºÊ£ ÿ ½wÊå Ã½wå ªĊö· ćÿ½I    ¿v ¾L¤úí ĂLz441 

ówîÅw~Ā¤îăI Ăz  ¿ÿ½ ½¹ āÂĉÿ,- āwù¾Ċ£ āºĊÅ½ ôîÉ$ ¢Åv ā½wúÉ ć ,-V~ ìĉ ¹Ā«ÿ ) #    ć¾Lòĉ¹ ÿ ½ÀL· ćwLĉ½¹ ćÿ½ ½wÊå¾

wêĉ¾åj ówúÉI y{Å ûwĉ¾« ¹w¬ĉv ćwă ówúÉ ówúÉ ÿ Ĉz¾á IĈé¾É  ½¹ Ĉz¾áøí Ăýwz¿ üĉv ćĀÅ ÿ¹     ÀLí¾ù )¢LÅv āºLÉ ½wÊå

ćºþ·¾¯ Ç¹¾ñ üĉvI ûĀùv¾Ċ~ /0  ÿ óĀÕ Ă«½¹.0 )¢Åv ĈĉwĊåv¾â« Ï¾Ý Ă«½¹ 

 ²ÖÅ ½¹30+ ówîÅw~Ā¤îăI   ā¹ĀLz øíwL³ āÂĉÿ Ôĉv¾É ĈLþÞĉ J     óĀLÕ ç¾LÉ ¢úLÅ ½¹/0  ĂL«½¹    Ôĉv¾LÉ IĈé¾LÉ ć

øí Ăz ĈÝwæ£½v ĂĊ³wý À« ć ówúÉûj x¾á ¢úÅ ½¹ ÿ ½À· ćwĉ½¹ x¾áI v¾É  ¿ÿ½ ½¹ ÿ ā¹ĀLz øíw³ ¹wĉ¿ Ûwæ£½v Ôĉ,-   āwLù¾Ċ£

ówúÉ IĈõwúÉ Ĉ³vĀý ½¹ ¹Ā«Āù ½wÊå ĀĊÉĂ¤åwĉ ÈĉvÀåv ûv¾ĉv x¾á ÿ x¾á ¢Åv  ôîÉ$ā½wúÉ  ć,.  āºLÉ ĂL¤æñ Ôĉv¾É )#I 

ûwĉ¾« ¹w¬ĉv y{Å ćwă ówúÉ ÿ ówúÉĂĊ³wý ½¹ Ĉz¾á ć Ă{É ÿ üĉ¾Ąþõv üĊz ā¾ĉÀ« ć  ¹wz ¢Ý¾Å üĉ¾¤ÊĊz Ăí āºÉ ûw¤Æz¾Ý

ÀĊýI  ĂĊ³wý üĊúă Ăz ÓĀz¾ù¢ÅvĂz ½w{áÿ¹¾ñ Ç¾¤Æñ ) xĀþ« ¢úÅ    ½¹ )¢LÅv ĂL¤å¾ñ ¡½ĀÍ wă¹wz üĊúă ćw¤Åv½ ½¹ ç¾É

Á Ûwæ£½v Èăwí ¿ÿ½ üĉv²ÖÅ ½¹ ôĊÆýw¤~Āt0++ ówîÅw~Ā¤îă  ûv¾Lĉv ćÿ½I   ¹ÿºL³ ½¹/+      ¿ÿ½ ĂLz ¢{LÆý ¾L¤ù ôĊLÆýw¤~ĀtÁ

 )¢Åv ā¹Āz Ă¤É¼ñ 



))) ÿ ôĊîÊ£ ½wíÿ¿wÅ ½¹ üĊù¿ ²ÖÅ ÈÉĀ~ ÿ Ā« Ç¹¾ñ Èþí½ºýv ,-. 

 
 ôĊÆýw¤~ĀtÁ Èăwíćÿ½ ûv¾ĉv üĊz ÿ  üĉ¾Ąþõvzw« wz āv¾úăĂ øí Ĉĉw«        ¢Lí¾³ üĊLþ°úă ÿ ½ÀL· ćwLĉ½¹ ç¾LÉ ÛwLæ£½v

Ăz āÿwý äĊÞÒ£ ÿ ç¾É ¢úÅ ć ôîÉ $ ¢Åv ā¹Āz Ăýv¾¤ĉºù ćwĉ½¹ ¾z ¾ê¤Æù ā½wúÉ ć ,/)# 
 

 

 ôîÉ,-) ĂÊêý ć  ¹wz ½v¹¾z ÿ #ówîÅw~Ā¤îă$ wĉ½¹ ²ÖÅ ½wÊå 

ĂêÖþù #ĂĊýw§ ¾z ¾¤ù$ ć ĂýwĊù½ÿw· $,-  āwù¾Ċ£,.33# 

 

 

 ôîÉ,.) ĂÊêý ć  #ĂĊýw§ ¾z ¾¤ù$ ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ30+ ĂêÖþù ówîÅw~Ā¤îă ć  ĂýwĊù½ÿw·$,-  āwù¾Ċ£,.33# 

 

 ²ÖÅ ½¹ ¹Ā«Āù ôĊÆýw¤~ĀtÁ Ûwæ£½v ÿ Ā« Ç¹¾ñ ćĀòõv.++ ÀĊý ówîÅw~Ā¤îăI  ²ÖÅ ºþýwù0++  ÿ ā¹Āz ówîÅw~Ā¤îă

øí øí  ôĊÆýw¤~ĀtÁ Ûwæ£½v ¿vwz V~ Àí¾ùæ£½v¾ Ûwćÿ½ Ã½wå ªĊö·I  Ă¤ÅwíÉôîÉ$ ¢Åv āº ā½wúÉ ć ,0)# 

½¹ ôîÉ ā½wúÉ ć ,1I øĊý Ăí ĈýwĊù ±ĀÖÅ ½¹ vĀă ĈþĊÊýÿ¾å Èăwí  ¾ĉ¹wêù ÿ ¹wz øtwé µ½wòùQv ¢Åv  ±ĀÑÿ Ăz  āºLĉ¹

Ĉù I¹ĀÉ Ăz ĂýĀñ ćv  ¿ÿ½ ½¹ Ăí,- āwù¾Ċ£I  ¿ÿ½ ½vºêù äÎý Ăz vĀă ¢Êýÿ¾å ûvÀĊù ÈĊ~ ¾Åv¾Å ÿ ¢Åv Ă¤åwĉ Èăwí ĂLĉđ ć 

 ¾ĉ¿30+ ZºÉ wz ć½vºĉw~wý ÿ ¹ĀÞÍ Ôĉv¾É v½ ówîÅw~Ā¤îă¡ wă¢Åv Ă¤å¾ñ¾z½¹ ¡ÿwæ¤ù ć. 

 

 

 ôîÉ,/) ĂÊêý ć  #ĂĊýw§ ¾z ¾¤ù$ ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ0++  ĂýwĊù½ÿw· ĂêÖþù ówîÅw~Ā¤îă$,-  āwù¾Ċ£,.33# 

 
 ôîÉ,0) ĂÊêý ć  #ĂĊýw§ ¾z ¾¤ù$ ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ.++  ĂýwĊù½ÿw· ĂêÖþù ówîÅw~Ā¤îă$,-  āwù¾Ċ£,.33# 



,-/ ÈăÿÂ~  ćwĊåv¾â« ćwăĈÞĊ{Õ ā½wúÉ I23  Iûw¤Æù¿ ,.4+ 

 

 

 ôîÉ,1) øĊý  ²ÖÅ$ øtwé µ½,+++  w£.++  ¹wz #ówîÅw~Ā¤îă

 ¾ĉ¹wêù ÿ #ĂĊýw§ ¾z ¾¤ù$wòùQv $ɤ Ï¾Ý ćv¾z #.0 Ă«½¹ ć  ĈõwúÉ

 ĂýwĊù½ÿw· ĂêÖþù ½¹$,-  āwù¾Ċ£,.33# 

 
 ôîÉ,2) ā½vĀăwù ¾ĉĀÎ£ĂêÖþù #Äĉ¹wù$ ćv ć  ¿ÿ½ ½¹ ĂýwĊù½ÿw·,- 

 āwù¾Ċ£,.33 Ĉù ûwÊý v½ çv¾Ý ô·v¹ Ăz ûwåĀ£ Ç¾¤Æñ Ăí)ºă¹ 

 

ôîÉ wz      ĂLêÖþù ½¹ ¾Ą LÅ¹½ÿ üĉ¾Lĉ¿ ±ĀÖLÅ ÿ üĊLù¿ ²ÖÅ ½¹ ½vºĉw~wý Ôĉv¾É ć¾Ċñ ć     Ç¹¾Lñ ¹wL¬ĉv ÿ ĂLýwĊù½ÿw·

 ćºþ·¾¯ćÿ½  ÿ ĈýwzwĊz Ĉ³vĀýûÿºz xĀþ« ÈÉĀ~ Ăĉ½ĀÅ ç¾ÉI  ćwă¿ÿ½ ½¹ ć½w{áÿ¹¾ñ ûwåĀ£4  ÿ,+  āwù¾Ċ£,.33  ¹w¬ĉv

w~wý Ôĉv¾É ¢ĉĀê£ wz Ăí āºÉûj ûºÉ èĊúÝ ÿ ć½vºĉ IĂz ôĊõ¹ ½v¾éāÿwý ć¾Ċñ ć    x¾Lá ½¹ ¾Ą LÅ¹½ÿ Ĉĉđwz ÿ ĈýwĊù ±ĀÖÅ

ĂêÖþù üĉ¾ĉ¿ ±ĀÖÅ ½¹ vĀă ¹ĀÞÍ Ôĉv¾É ¢ĉĀê£ ÿI Ăz ówúÉ ¹wz ûwĉ¾« āv¾úă  ĂLĉđ ½¹ ĈLz¾á ć  üĉ¾Lĉ¿I  y{LÅ   Ç¾¤LÆñ

xĀþ« ¢Ą« ½¹ ûwåĀ£  ç¾Éćÿ½  çv¾ÝÉôîÉ$ ¢Åv āº ā½wúÉ ć ,2#J  wùvĂz  ôLĊõ¹        ¹wLz ¢úLÅ ÿ vĀLă ¹ĀÞLÍ øLí èLúÝ

ówúÉ$ I#Ĉz¾áûwåĀ£ üĉv  ûvĀ£½¼ñ  ¿ÿ½ w£ ÿ Ă¤Évºý v½ Ã¾ñv¿ ¡wÝwæ£½v ¿v,- )¢Åv āºÊý ûv¾ĉv ¹½vÿ āwù¾Ċ£ 

ā½ÿ¹ ć ¢ZĊõwZÞå ćÿ½ $ ûv¾ĉv,.( ,3 Ċ£#āwù¾ 

 ûwåĀ£ ¿ÿ½ ½¹ ½w{áÿ¹¾ñ,. āwù¾Ċ£øí I øí xĀþ« w£ x¾á ¿vôîÉ$ ¢Åv āºÉ ûv¾ĉv ¹½vÿ x¾á ā½wúÉ ć ,3#I  Ôĉv¾É üĉv¾zwþz

 ¿ÿ½ ½wÊå ćĀòõv ÿ Ā« Ç¹¾ñ,. āwù¾Ċ£I Ăz ûv¾ĉv Ăz ¹ÿ½ÿ Ôĉv¾É ûvĀþÝI  Ăýwñvº« ĈÅ½¾zÉ)¢Åv āº  

 

 

 

 

 ôîLLÉ,3)  ā½vĀăwLLù ¾ĉĀLLÎ£ #Äĉ¹wLLù$ ćv

ĂêÖþù ć  ¿ÿ½ ½¹ ĂýwĊù½ÿw·,.   āwLù¾Ċ£,.33 

 ĂíāĀĊÉ ć     ôL·v¹ ĂLz ½wL{áÿ¹¾ñ ûwåĀ£ ¹ÿ½ÿ

Ĉù ûwÊý v½ ûv¾ĉv)ºă¹ 



))) ÿ ôĊîÊ£ ½wíÿ¿wÅ ½¹ üĊù¿ ²ÖÅ ÈÉĀ~ ÿ Ā« Ç¹¾ñ Èþí½ºýv ,-0 

 

 
ûwúă ºÉ Ă¤æñ Ăí ĂýĀñI  ¿ÿ½ ½¹ ½w{áÿ¹¾ñ ûwåĀ£,- ÿ xĀþ« ¢úÅ Ăz āwù¾Ċ£ xĀþ«  ç¾Éćÿ½ Ç¾¤Æñ çv¾Ý  ÿ Ă¤åwĉ

 ¿ÿ½ ½¹,. xĀþ« ÿ x¾á ¢úÅ ¿v āwù¾Ċ£āºÉ ûv¾ĉv ¹½vÿ Ã¾ñv¿ ¡wÝwæ£½v ¿v ½¼ñ wz x¾áI    ½¹ ĀL« Ç¹¾Lñ Ôĉv¾É ¡v¾ĊĊâ£

¿ÿ½ ½Āí¼ùI ¾ùv üĉv v½  üîúùā¹¾í øí Ôĉv¾É )¢Åv  ¢ĉĀê£ wz üĊù¿ ²ÖÅ ć½wÊåćÿ½    xĀLþ« IÃ½wLå ªĊLö· ówúÉ  x¾Lá

Ç¾¤Æñ ÿ çv¾Ý Iûv¾ĉv Ăýwz¿ ć ôîÉ$ ¢Åv Ă¤åwĉ Ăùv¹v ûj ā½wúÉ ć ,4Ă¤îý )# ć ¿ÿ½ üĉv ¿½wzûwĉ¾« ćÿ¾ÊĊ~ I ćwă   ĈLz¾á

 óĀÕ w£0+ Ă«½¹ ć yêÝ ÿ Ĉé¾É ûwĉ¾« ĈþĊÊý ćwă ówúÉ ÿ ç¾É   ôĊLÆýw¤~ĀtÁ Ûwæ£½v Èăwí )¢Åv ā¹ÿº´ù üĉv ½¹ Ĉé¾É

 ²ÖÅ30+ ówîÅw~Ā¤îăI Ăz  āÂĉÿćÿ½ ûv¾ĉvI y{Å ûwĉ¾« ćÿ¾ÊĊ~ ćwă ówúÉĂĊÉw³ ½¹ Ĉz¾á ć ĂêÖþù Ĉz¾á ć øí   ÛwLæ£½v

Ăz ôîÉ$ ¢Åv āºÉ ûv¾ĉv ô·v¹ ¢úÅ ā½wúÉ ć -+)# 

 

 

 ôîÉ-+) ĂÊêý ć  ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v 

 ²ÖÅ #ĂĊýw§ ¾z ¾¤ù$30+ ĂêÖþù ówîÅw~Ā¤îă ć ĂýwĊù½ÿw· 

$,.  āwù¾Ċ£,.33# 

 

 ôîÉ-,) ĂÊêý ć  #ĂĊýw§ ¾z ¾¤ù$ ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ0++  ĂýwĊù½ÿw· ĂêÖþù ówîÅw~Ā¤îă$,.  āwù¾Ċ£,.33# 

 

āÿwý ć  ²ÖÅ ½¹ ¹Ā«Āù0++ ÀĊý ówîÅw~Ā¤îăI Ăz  ¢{Æý ¿ÿ½ÈĊ~ $,- Ăz #¾Ċ£  Lzw« ç¾É ¢úÅĂ     ÛwLæ£½v ¿v ÿ āºLÉ wL«

 ôĊÆýw¤~ĀtÁćÿ½ Ă¤Åwí ûj x¾á Ĉ³vĀý ÿ ûv¾ĉv  Ôĉv¾É üĉv Ăí āºÉûwĉ¾« ¹w¬ĉv y{Å ćwă MĒùwí  Ĉz¾áćÿ½  çv¾Ý Iûv¾ĉv

 Ăĉ½ĀÅ ÿÉôîÉ$ ¢Åv āº ā½wúÉ ć -, Āòõv üĉv )# v½ ²ÖÅ ½¹.++ Ăz ÀĊý ówîÅw~Ā¤îă  ÃĀÆ´ù ½ĀÕĈù ºĉ¹ ûvĀ£  ôîLÉ$ 

 ôîÉ,4) ĂÊêý ć  ÿ #ówîÅw~Ā¤îă$ wĉ½¹ ²ÖÅ ½wÊå

ĂêÖþù ¹wz ½v¹¾z ć  ĂýwĊù½ÿw·$,.  āwù¾Ċ£,.33# 



,-1 ÈăÿÂ~  ćwĊåv¾â« ćwăĈÞĊ{Õ ā½wúÉ I23  Iûw¤Æù¿ ,.4+ 

 
ā½wúÉ ć --āºăwÊù wz )# ć  ½vºêùwòùQv  ¹wz ÿćÿ½ Ã¾ñv¿ ¡wÝwæ£½vI āºăwÊù Ĉù ĉv¾É ¹Ā«ÿ Ăí ¹ĀÉ w£ ¹ĀÞÍ ÿ ć½vºĉw~wý Ô

¾£đwz ÿ ĈýwĊù ±ĀÖÅI  ¿ÿ½ üĉv ½¹ćÿ½ ā¹Ā£ ¹ĀÞÍ Ôĉv¾É IÃ¾ñv¿ Ĉ³vĀý ć     āºLùj øăv¾Lå Ã¾Lñv¿ ¿v ûj ½¼ñ ÿ ½w{áÿ¹¾ñ

 ôîÉ$ ¢Åv-.  )# 

 

 
 ôîÉ--) ĂÊêý ć  #ĂĊýw§ ¾z ¾¤ù$ ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ.++ ĂêÖþù ówîÅw~Ā¤îă ć  ĂýwĊù½ÿw·$,.  āwù¾Ċ£,.33# 

 
 ôîÉ-.) øĊý  ²ÖÅ$ øtwé µ½,+++  w£.++ ¹wz #ówîÅw~Ā¤îă 

 ¾ĉ¹wêù ÿ #ĂĊýw§ ¾z ¾¤ù$wòùQv $ɤ óĀÕ ćv¾z #/3 Ă«½¹ ć  ½¹ Ĉé¾É

ĂêÖþù ć  ĂýwĊù½ÿw·$,.  āwù¾Ċ£,.33# 

  

 
 ôîÉ-/) ĂÊêý ć  ¹wz ½v¹¾z ÿ #ówîÅw~Ā¤îă$ wĉ½¹ ²ÖÅ ½wÊå 

ĂêÖþù #ĂĊýw§ ¾z ¾¤ù$ ć  ĂýwĊù½ÿw·$,0  āwù¾Ċ£,.33# 

 
 ôîÉ-0) ĂÊêý ć  #ĂĊýw§ ¾z ¾¤ù$ ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ30+ ĂêÖþù ówîÅw~Ā¤îă ć  ĂýwĊù½ÿw·$,0  āwù¾Ċ£,.33# 

 

āÿĒÝ Ăĉđ ºÝwÆù Ôĉv¾É ¾z wăāÿwý Iüĉ¾ĉ¿ ć ć  ćwă¿ÿ½ÈĊ~  ²ÖÅ ½¹0++  ćwĉ½¹ Ĉé¾É ô³wÅ ½¹ Ăí ówîÅw~Ā¤îă

¾¤ĉºùā¹Āz ĂývI Ăz zw« ç¾É ¢úÅĂ äĊÞÑ wùv IĂ¤å¾ñ ½v¾é ûv¾ĉv x¾á ½¹ ÿ w« ¾£ÉôîÉ $ ¢Åv āº ā½wúÉ ć -1 Ôĉv¾É üĉv )#



))) ÿ ôĊîÊ£ ½wíÿ¿wÅ ½¹ üĊù¿ ²ÖÅ ÈÉĀ~ ÿ Ā« Ç¹¾ñ Èþí½ºýv ,-2 

 
ûwĉ¾« ¹w¬ĉv y{Å ćwă  Ĉz¾á xĀþ« ÿ x¾áćÿ½ ĂþĊù¿ ÿ āºÉ āÿwý ćĀö« ¢úÆé ½¹ ûv¾ĉv ć  ¢í¾³ ćv¾z ćºÝwÆù ½wĊÆz

ā¹Ā£ ć Ăz ½w{áÿ¹¾ñ Ăz ÿ ç¾É ¢úÅ ówúÉ āÂĉÿ āºÉ ç¾É      äĊÞLÑ Ôĉv¾LÉ wLz ¡ºÝwLÆù üLĉv )¢LÅv   ²ÖLÅ ½¹ ć¾L£.++ 

āºĉ¹ ÀĊý ówîÅw~Ā¤îă Ĉù ôîÉ $ ¹ĀÉ ā½wúÉ ć -2 )# ½¹ôîÉ  ā½wúLÉ ć -3    vĀLă ¹ĀÞLÍ ÿ ć½vºLĉw~wý Ôĉv¾LÉ I   ¾LÅv¾Å ½¹

Ăĉđ ć  w£ üĊù¿ ²ÖÅ ¿v ¾Ą Å¹½ÿ.++ ówîÅw~Ā¤îăI ĂĊ³wý ćÿ½ óĀÕ ¿v ćv/0  w£2+ Ă«½¹ IĈé¾É ć   ĂLĊ³wý ¾Lz è{Öþù ć 

Ċù¿¾Å ûv¾ĉv ĈþĈù āºĉ¹ )¹ĀÉ  
 

 
 ôîÉ-1) ĂÊêý ć  #ĂĊýw§ ¾z ¾¤ù$ ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ0++ ĂêÖþù ówîÅw~Ā¤îă ć  ĂýwĊù½ÿw·$,0  āwù¾Ċ£,.33# 

 
 ôîÉ-2) ĂÊêý ć  #ĂĊýw§ ¾z ¾¤ù$ ¹wz ½v¹¾z ÿ #¾¤ù$ ôĊÆýw¤~ĀtÁ Ûwæ£½v

 ²ÖÅ.++ ĂêÖþù ówîÅw~Ā¤îă ć  ĂýwĊù½ÿw·$,0  āwù¾Ċ£,.33# 

 Ôĉv¾É üĉvy{Å Ăĉđ ½¹ ½w{áÿ¹¾ñ āºÉ Ĉĉđwz ÿ ĈýwĊù ćwăćÿ½     ĉÿwLÎ£ )¹ĀLÉ ā¹¾¤LÆñ ûv¾Lĉv¾  ā½vĀăwLù ¿ÿ½ ćv,0 

 ôîÉ$ āwù¾Ċ£ā½wúÉ  ć-4#I Ăz ¢í¾³ ówúÉ ÿ ç¾É ¢úÅ½w{áÿ¹¾ñ ûwåĀ£ ç¾ÉI Ăz āÂĉÿ    ĈĉđwLz ÿ ĈýwLĊù ±ĀÖLÅ ½¹ v½   wLz

ĂZ«Ā£ ¾Ą Å¹½ÿ Ĉĉđwz ±ĀÖÅ w£ ¹ĀÞÍ Ôĉv¾É ¹Ā«ÿ ĂzI  ôîÉ$ ¢Åv ā¹¾í ûwĉwúýā½wúÉ  ć.+)# 

 

 
  ôîLÉ-3) øĊLLý   ²ÖLLÅ$ øtwLé µ½,+++   wL£.++  ¹wLLz #ówîLLÅw~Ā¤îă 

 ¾ĉ¹wêù ÿ #ĂĊýw§ ¾z ¾¤ù$wòùQv $ɤ  Ï¾LÝ ćv¾z #.0  ĂL«½¹ ć   ½¹ ĈõwúLÉ

ĂêÖþù ć  ĂýwĊù½ÿw·$,0  āwù¾Ċ£,.33# 

 
 ôîÉ-4) ā½vĀăwù ¾ĉĀÎ£ĂêÖþù #Äĉ¹wù$ ćv ć   ¿ÿ½ ½¹ ĂLýwĊù½ÿw·,0 

 āwù¾Ċ£,.33     ûwLÊý ûv¾Lĉv ôL·v¹ ½¹ v½ ½w{áÿ¹¾ñ ûwåĀ£ Ç¾¤Æñ Ăí

Ĉù)ºă¹ 
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 ćwă¿ÿ½ Ôĉv¾É,1(,3 āwù¾Ċ£I ½¹ ûv¾ĉv èÕwþù ¾¤ÊĊz ½¹ v½ ½w{áÿ¹¾ñ ć½wñºýwùĈ~   ÿ Ă¤LÉv¹ ĂLz  ówL{ý¹ ûjI  ĂýwùwLÅ ć 

ZºÉ wz ć¾òĉ¹ ć½w{áÿ¹¾ñ ¢´£ v½ ûv¾ĉv ¾¤úí ¡¾Ċ§m£ ½v¾é ¹Ā· )¢Åv ā¹v¹ 

Ă¬Ċ¤ý ć¾Ċñ 

ûwåĀ£ Ç¾¤Æñ ÿ ôĊîÊ£ ½wíÿ¿wÅ ĈÅ½¾z ćv¾zĂă¹ ½w{áÿ¹¾ñ ćwă ć Ă¤É¼ñ ć ûv¾ĉvI Ăă¹ ûwåĀ£ ć  āwù¾Ċ£ ÷ÿ¹,.33   ĂLí

 ¿vºĉ¹ Zºùā¹Āz wĄýj üĉ¾¤ñ½Àz ¿v Ĉîĉ ć½vºĉw~ ÿ ¡I  xw¸¤ývÉ )¢Åv āº ĂÞõwÖù üĉv ½¹  wLz ĂLZ«Ā£      ÿ ĀL« Ç¹¾Lñ ôLùwÞ£ ĂLz

ĈñÂĉÿćwă ûwåĀ£ ¹w¬ĉv ½¹ üĊù¿ ²ÖÅ½w{áÿ¹¾ñ ćwăI S¸Êù üúÑÌ û¹¾í   ¿v øLÝv üĊLù¿ ²ÖÅ Ôĉv¾É5    IëwL· ¢LzĀÕ½

$ ûwåĀ£ ôĊîÊ£ Ăz ĈĄ¤þù ćwă¿ÿ½ ½¹ ëw· ÛĀý ÿ üĊù¿ ²ÖÅ ÈÉĀ~4  ÿ,+ #āwù¾Ċ£I S¸ÊùĂÎ ÿ¹ üĉv ½¹ Ā« Ç¹¾ñ ćwă

)¢å¾ñ ½v¾é ĈÅ½¾z ¹½Āù ĈîĊ¤~ĀþĊÅ ¹¾îĉÿ½ wz ¿ÿ½ 

ëw· ¢zĀÕ½ Ôĉv¾É ĂêÖþù üĉv ½¹  wzĂZ«Ā£  ÿ ºĊÉ½Ā· ćđwz ½wĊÆz Èzw£ Ăz¹Ā{ý     ówLÅ ¿v ûwLù¿ üLĉv ½¹ Ç½wz ÿ ¾zv

Ăz Zº³ ¢õw³ ¹Ā· Ĉöév āºĊÅ½¢Åv ĂÊêý ÿ wăÀĊý ćºĊõĀ£ ćI  Ç½wz ÷ºÝ ¾z āvĀñÈĊ~  ¿v¿wáj Zº³ ¢zĀÕ½ ÿ ûwåĀ£  ëwL· Ĉöév

)¢Åv ā¹Āz ĂĊ³wý ëw· ć xĀþ«$ ûwåĀ£ ôĊîÊ£ëw· ÛĀý ¿v #Ăĉ½ĀÅ ç¾ÉĂýv¹ I÷¾ý ćwă    ĂLz üĊLù¿ ÿ ā¹ĀLz ĈL°ñ ÿ Àĉ½   ÀL«

È¸z ĂĊÉw³ ì¯Āí ½wĊÆz ć Ăýw·¹ÿ½xĀþ« ½¹ wă ówúÉ ÿ Ăĉ½ĀÅ ç¾Éçv¾Ý x¾áI ûÿºz  wz$ ĈăwĊñ ÈÉĀ~ĂZ«Ā£    ÛĀLý ĂLz

)¢Åv ā¹Āz #ëw· 

¾Ċ£ āwù ½¹ ÿ ówÅ ÷¾ñ ôÎå ½¹I ĂêÖþù ć  ĂýwĊù½ÿw·¾¤ÊĊz ¢ZĊúíw³ ½¹ V~  yLþ« ½wLÊå¾  Z½wL³āćvI  ĂLz   āv¾Lúă  ¡wLýwĉ¾«

¢« Z½w³ yþ« ā¢Åv Ôĉv¾É üĉv ĂíI y{Å ZĀ« ÿ ãwÍ ĈýwúÅj ÿ vĀă ĈþĊÊýÿ¾åV~ ć ĈLù ĂêÖþù ½¹ Ûwæ£½v¾ ĀLÉ ¹ÿ  ĂL¬Ċ¤ý ć 

ûjI ôîÉ ÿ üĊù¿ ²ÖÅ ½¹ ĈÊzw£ ćÁ¾ýv ûvÿv¾å ¢åwĉ½¹ øí ć¾Ċñ Ĉ£½v¾³ ½wÊå ¢Åv    ôîLÉ ûwLù¿ ½¹ ĀL« Ôĉv¾LÉ )  ć¾LĊñ

ûwåĀ£I øí ôĊîÊ£ ¿v Ĉíw³  ½wÊåćÿ½  ÿ Ã½wå ªĊö·Ăýwz¿ Ç¾¤Æñ ć       ćwLă¿ÿ½ ½¹ ĂLí ā¹ĀLz ĂLĊí¾£ xĀLþ« w£ ûj4  ÿ,+ 

āwù¾Ċ£I ôîÉ y{Å  ÿ āºÉ Ăĉ½ĀÅ ç¾É ½¹ ćºþ·¾¯ Ç¹¾ñ ć¾Ċñøí øí ¾z  ¹wz ¢Ý¾ÅāºÉ ā¹ÿÀåv )¢Åv ĉvÀåv  ¢Ý¾LÅ È

 ćºþ·¾¯ ¢í¾³ ¹Ā«ÿ ÿ ¹wz ÿ ìÊ· ëw· ćÿ½ûÿºz     ¢LÉv¹¾z ćv¾Lz v½ ĂLþĊù¿ IÈÉĀ~¡vZ½»     wLz ÿ ā¹½ÿj øăv¾Lå ëwL·

øí Ôĉv¾É Ç¾¤ÆñĂĉđ Ăz ½vºĉw~wý Ôĉv¾É ¢ĉĀê£ ÿ Ĉ´ÖÅ ć½wÊå      ôîLÉ ¿v ºLÞz ûwLåĀ£ I¾Ą LÅ¹½ÿ üĉ¾Lĉ¿ ćwLă   Ić¾LĊñ

xĀþ« ÿ xĀþ« ¢úÅ Ăz ½w{áÿ¹¾ñ ÿ āºÉ ā¹¾¤Æñ ç¾Éćÿ½ Ă¤åwĉ Ç¾¤Æñ Ã½wå ªĊö· ÿ çv¾Ý  )¢LÅv  IĂL¯¾ñv  ûwzºLêõv, 

 ćv¾z v½ Ôĉv¾É üĉv¾¤ÊĊz ûwåĀ£wăć þù Iûwzºêõv$ ¢Åv ā¹¾í ûwĊz ĂêÖ,444 wz )#ĂZ«Ā£     ĂLĉđ øLí èLúÝ ĂLz ć   ½¹ ½vºLĉw~wý

¿ÿ½ wă ć,,  ÿ,- āwù¾Ċ£I Ă¤Évºý v½ ûv¾ĉv x¾á ¡wÝwæ£½v ¿v ½¼ñ Ôĉv¾É ½Āí¼ù ûwåĀ£I  ĈõÿÄ~     ½¹ Ôĉv¾LÉ üLĉv ¢LĉĀê£ ¿v

 ¿ÿ½,. èĊúÝ ÿ āwù¾Ċ£ Ăýwz¿ ç¾É ¢úÅ Ăz ¢í¾³ wz ć½vºĉw~wý Ôĉv¾É ûºÉ ć øí ½wÊå  āÿwLý ÿ ć     Iûv¾Lĉv x¾Lá ½¹ ¾ê¤LÆù

 Ã¾ñv¿ ¡wÝwæ£½v ¿v ¿ÿ½ üĉv ½¹ ½w{áÿ¹¾ñĂ¤É¼ñ )¢Åv āºÉ ûv¾ĉv ¹½vÿ ÿ 

SRĈÕ ½¹  ćwă¿ÿ½,/ ôîÉ wz ºÞz Ăz ¾Ċ£ûv¾ĉv Àí¾ù ½¹ ćºþ·¾¯ ¢í¾³ ć¾Ċñ  L ç¾É ¢í¾³ ¿v ĈÉwýI  ĂLýwz¿ ćĀÅ ć 

xĀþ« ÿ x¾á ½¹ ¾ê¤Æù   ç¾ÉL èĊúÝ ÿ Ĉ´ÖÅ Èĉwù¾ñ üĊþ°úă Ôĉv¾É ûºÉ $ ¾Ą Å¹½ÿ ćđwz ±ĀÖÅ w£ ć½vºĉw~wý.++ 

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL 
1. Al -Ghadban 



))) ÿ ôĊîÊ£ ½wíÿ¿wÅ ½¹ üĊù¿ ²ÖÅ ÈÉĀ~ ÿ Ā« Ç¹¾ñ Èþí½ºýv ,-4 

 
#ówîÅw~Ā¤îă y{Å Ç¾¤Æñ āºĉº~ ć ûv¾ĉv ¡Ēå ¾Åv¾Å ½¹ ½w{áÿ¹¾ñI Ăz ĂĊ³wý ½¹ À« ć xĀþ« ç¾ÉI Ăz Ăĉđ ½¹ āÂĉÿ   ćwLă

)¢Åv āºÉ ¾Ą Å¹½ÿ Ĉĉđwz ÿ ĈýwĊù 

 ½¹ ªĉw¤ýÈăÿÂ~ üĊÊĊ~ ćwă āºÉ ā½wÉv  ìĉ ¹Ā«ÿ ĂíĂýwùwÅ ć Ĉ£½v¾³    Løí$ ĈîĊùwþĉ¹  ÿ üĊù¿ ²ÖÅ Ĉ£½v¾³ ½wÊå

Ăz #ĂêÖþù x¾á ½¹ āÿwý üĊù¿ ²ÖÅ ºÝwÆùwý Ôĉv¾É āv¾úăI   ÿ ć½wLêæõvÿ»$ ¢Åv ½w{áÿ¹¾ñ ûwåĀ£ ¹w¬ĉv ćv¾z Ôĉv¾É üĉ¾¤Ąz

ā¹v¿ºzwÝI ,.3/5 ,2.J  Iûv½wîúă ÿ ĈÅÿÿwÕ,.345 42 )# Üévÿ½¹Ĉù¢æñ ûvĀ£I ôîÉ ÿ üĊù¿ ²ÖÅ Ôĉv¾É Ĉăv¾úă  ć¾Ċñ

ćºþ·¾¯ ¡wýwĉ¾«I Ăz ¾úăôîÉ ½¹ Ôĉv¾É üĉv ¢ĉĀê£ ÿ ć½vºĉw~wý āv  ĂLùv¹v ½¹ ÿ ½Āí¼ù ûwåĀ£ ć¾ĊñI  èLĊúÝ    Ôĉv¾LÉ ûºLÉ

ć½vºĉw~wýy{Å I Ĉz Ç¾¤ÆñĂêzwÅ ć ½ĀÊí ºþ¯ Ăí āºÉ ĂêÖþù ½¹ ½w{áÿ¹¾ñI      ¾Lùv üLĉv )¢LÅv ĂL¤å¾ñ¾z½¹ v½ ûv¾ĉv Ăöú«¿v

 ÿ ôùwÞ£¾Ċ§m£ Ā« Ç¹¾ñ ÿ üĊù¿ ²ÖÅ Ôĉv¾É ć¾ĉ¼~wz  ¾òĉºîĉ ¹w¬ĉv ½¹ v½ĈÖĊ´ù ¡v¾Õw¸ù Ĉù ûwÊý ºă¹  ĈLþÞù üĉºz )

 Ā« Ç¹¾ñ Ôĉv¾É üĊúă ¾ñv Ăíćÿ½ Ĉù ôîÉ Ĉzj ²ÖÅ ìĉ¢å¾ñI      ÄL~ )¹ĀLz Ç½wLz ÿ ¾Lzv IĀL« Ç¹¾ñ āv¾úă āºĉº~ 

Ĉù $ ¹vĀù û¹vºý ½v¾é Ã¾¤Å¹ ½¹ ÿ üĊù¿ ²ÖÅ ¢ĉ¾ĉºù wz ûvĀ£¡vZ½»      ¿v ¾£đwLz ¹wLz ¢Ý¾LÅ ÿ ½vºLĉw~wý Ôĉv¾É ćv¾z #ëw·

Ăýw¤Åj ć  IĈÊĉwÅ¾åāºĉº~ ć ¹¾í ó¾¤þí v½ ½w{áÿ¹¾ñJ  v½ Ă¤îý üĉv ºĉwz Ĉõÿ½¹  Ăí ¢Év¹ ¾Úýüĉv Ôĉv¾É ¾ĊĊâ£I y{Å  ¹w¬ĉv

ZĀ« Ç¹¾ñ ½¹ Ĉ£v¾ĊĊâ£ Ăz ĂêÖþù Sö´ù ¡½ĀÍĂĊ³wý IĈĂêÖþù ÿ ćvĂ¬Ċ¤ý ûj ºĉwÉ Ăí āºÉ ćv ć  ¾Úý ¹½Āù ĂLz    )ºLĉwĊý ¢LÅ¹

Ä~ Ăz üĊù¿ ²ÖÅ ¢ĉ¾ĉºù ºĉwz    ĀL« Ç¹¾Lñ ¡v¾ĊĊâ£ āv¾úă ĂLz  îLÉĈö     ÷ÿÀLõ ¡½ĀLÍ ½¹ ÿ ĈLÅ½¾z wLĉĀ~I  óºLù   ÿ ć¿wLÅ

Ċ{ÉĂ )ºýĀÉ ć¿wÅ 
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Extended Abstract 

 

Introduction  

In some regions, particularly the Middle East, the dust storms occur with high frequency. Since 

the past decade, the occurrence of dust storms has increased in this region (Kutiel & Furman, 

2003: 419). Several factors are involved in the creation of the dust storms, but the main factors 

are circulation of the atmosphere and earth surface. Synoptic studies have shown that low and 

high pressure (especially dynamic), and the vertical motion of air are the main causes of dust 

storms in the Middle East (Omidvar, 2006; Lashkari, et.al., 2008; Mehrshahi, 2009; Tavousi, 

2010). Daily mean of dust storms in Iran, especially Khuzestan in the warm season is more than 

other seasons, and the highest frequency has been observed in the Zabol (Raeespour, 2010; 

Farajzadeh, 2011). The frequency of these storms will be increased after droughts, because the 

ground is dry and has less vegetation (Miri, et.al., 2009). To investigate the mechanism of dust 

storms in Middle East, dust storm occurrence in first days of July 2009, that is the biggest 

storms, has been elected, in this study interaction between atmospheric circulation and earth 

surface properties including soil moisture, land cover and soil type has been studied by a 

synoptic approach. 

 

Methodology 

Dust storm classified based on the origin. The Storm of Syrian origin, has been selected for this 

study. The Satellite images and Synoptic maps showed that period of this storm is 30 June to 9 

July and south of Syria, Iraq and Iran influenced by dust storm. In this research, several types of 

data are used including zonal and Meridian wind, Geopotential height, Omega, Precipitation, 

sea level pressure, soil moisture from NCEP, Land use from RegCM/3 Model and satellite 

images (MODIS). The method of the research is the synoptic approach.  
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Results and Discussion  

This dust storms caused by the development of Persian Gulf low pressure and extension of a 

trough to south of Turkey that create cyclonic circulation in the surface of southeastern Syria. 

These mentioned Conditions and also wind speed increasing in surface, low level of troposphere 

with location of the trough in the middle and upper level of the troposphere alongside dry and 

Gypsiferous soil have effects in the creation of dust storm. 

After creation of the dust storm by surface and low level instability over desert of Syria on 

the 1 July, then it spread over Iraq due to the development and extension of instability caused by 

the trough in middle and upper level and northwest wind.  
Through shifting to the east and changing the wind direction and also more important 

instability through troposphere, dust storm on the 4 July passed from Zagros Mountains and 

spread over Iran. In the next days, dust storms moved to east and northeast and influenced 

almost of Iran. This condition Remained to July 9 over Iran. 

 

Conclusion 

Maximum radiation and minimum precipitation in warm season caused the negligible soil 

moisture in this region by. The soil of dust storm area, except a very small of margin River in 

southern Syria and northwest of Iraq is soft, fine grain, Gypsiferous, and without any cover. 

Middle East at the warm season is dominated by subtropical high pressure and subtropical 

jets stream, but the circulation of the atmosphere during dust storm, shows that a low pressure 

extends over Persian Gulf and south of turkey. This condition causes the formation of cyclonic 

circulation in the East of Syria on 1 July. Wind speed Increasing, cyclonic circulation, dry soil 

and lack of coverage, provided the conditions for removing the soil particles. 

Due to the extended ground surface's low pressure and instability of low level of 

troposphere, dust storm enhances and moves to south-southeast over Iraq and Persian Gulf. But 

unstable layer is shallow, and then storm has not passed from the heights of West Iran. Dust 

storm passed from Zagros Mountains and entered to Iran due to moving trough from west to 

east of Iran and development of instability on July 4. 

In the next day (5 July) a cyclonic circulation has been created in central Iran, this 

circulation and extended instability caused the spread of dust over almost of Iran exactly 

southeastern regions. This study shows that both of atmospheric circulation and condition of 

ground surface are important in creation of dust storm in the Middle East. 
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