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 ÔÂ¯„Ó‰ ˙ÂÙ ˙ÚÙ˘‰
 ¯È˙È ¯ÚÈ· ÌÈÏ˘Â¯È Ô¯Â‡ Ï˘ ˙ÂÈ„‰ ÏÚ

®±© ÔÂÓˆÚ ¯È ¨®≤© ‰˘Ó ÈÒÂÈ ¨®≤© Ô‰Î È‡˙·˘ ¨®±© ¯‚Â‡ „ÈÂ„ ¨®±© ¯ÏÈ˘ Ï‡È¯·‚
 ¨®≤© ‰È˜˘‰Â ˙È˙·È·Ò ‰˜ÈÒÈÙÏ ‰˜ÏÁÓ‰ ¨®±© Ú·Ë È·‡˘ÓÏ ‰˜ÏÁÓ‰
vcgabi@netvision.net.il Ô‚„ ˙È· ¨È˜ÏÂÂ ÊÎ¯Ó ¨È‡Ï˜Á‰ ¯˜ÁÓ‰ Ï‰ÈÓ

¯Èˆ˜˙

 ÌÈÏ„‚‰ ÌÈÏ˘Â¯È Ô¯Â‡ ÈˆÚ Ï˘ ÌÈÓ‰ ˙ÎÈ¯ˆ ˙‡ ÔÁ· ¯˜ÁÓ‰
 ˙Â˜ÏÁ ˘ÂÏ˘· ÂÚˆÂ· ÌÂÁ‰ ÒÏÂÙ ˙ËÈ˘· ˙Â„È„Ó‰ Æ¯È˙È ¯ÚÈ·
 ÌÂ„· ÌÈˆÚ ≥∞ Ô‰·Â  ÌÈÂ˘ ÌÈÈÙ¯‚ÂÙÂË ÌÈ‡˙· ˙ÂÓ˜ÂÓÓ‰
 ˙Â˜ÏÁ‰Ó ˙Á‡ ÏÎ· Â¯Á·  ‰„È„Ó‰ Í¯ÂˆÏ ÆÌÈ˘ ≥¥±≥ ÏÈ‚·
 ·ÁÂ¯Â  Í¯Â‡  ¨ıÚ‰  ‰·Â‚  ¨ÚÊ‚‰  ¯ËÂ˜©  ÌÏ„Â‚˘  ÌÈˆÚ  ‰ÂÓ˘
 Æ‰˜ÏÁ· ÚˆÂÓÓ‰ ıÚ‰ Ï˘ ÂÏ„Â‚Ï ¯˘Ù‡‰ ÏÎÎ ‰ÓÂ„ ®˙¯˙ÂÎ‰
 ¨∑Æ∂Æ≤∞∞¥  „ÚÂ  ±¥Æ≤Æ≤∞∞¥–Ó  ÌÂÈ  ±≥≤  Í˘Ó·  ÂÚˆÂ·  ˙Â„È„Ó‰
 ÈÂ˙Ó  Æ±∏Æ∂Æ≤∞∞μ  „ÚÂ  ¥Æ±±Æ≤∞∞¥–·  ÏÁ‰  ¨ÌÈÓÈ  ≤≤∑  Í˘Ó·Â

 Æ˙ÈÓÂÈ‰Â ˙È˙Ú˘‰ ˙ÂÈ„‰ ‰·˘ÂÁ ‰„È„Ó‰
 ‰ÂÁ  ̆‰  ̆¨≤∞∞≥Ø¥ ˙È‚ÂÏÂ¯„È‰‰ ‰˘· ÈÎ ¨Â‡¯‰ ˙Â‡ˆÂ˙‰
 ˙„ÈÓ·  ˜‰·ÂÓÂ  ¯ÎÈ  Ï„·‰  ‰È‰  ¨®Ì˘‚  Ó¢Ó  ≤≥±Æ∞©  ˙ÈÒÁÈ
 ∫ÌÈÂ˘  ÌÈÈÙ¯‚ÂÙÂË  ÌÈ‡˙·  ˙ÂÓ˜ÂÓÓ‰  ˙Â˜ÏÁ‰  ÔÈ·  ˙ÂÈ„‰
 Í˘Ó·  ¯ÚÈ  ÌÂ„  Ï˘  ®±πÆ∞∞  „Ú  ∞∂Æ∞∞©  ¯Â‡‰  ˙ÂÚ˘·  ˙ÂÈ„‰
 ‰ÙÓ·˘ ‰˜ÏÁ· Ó¢Ó ±∞±Æμ± È„ÎÏ ‰ÓÎ˙Ò‰ ‰„È„Ó‰ ÈÓÈ ±¥∞
 ∑∂Æμ∂ ªÈ·¯ÚÓ–ÈÂÙ  ̂‰ÙÓ·  ̆‰˜ÏÁ· Ó¢Ó μ∑Æ∏≤ ªÈÁ¯ÊÓ–ÈÓÂ¯„
 ‰˙ÈÈ‰˘  ¨≤∞∞¥Øμ  ˙È‚ÂÏÂ¯„È‰‰  ‰˘·  Æ˙È¯Â˘ÈÓ  ‰˜ÏÁ·  Ó¢Ó
 ‰„È„Ó ÈÓÈ ≤≤∑ Í˘Ó· ˙ÂÈ„‰ ¨®Ì˘‚ Ó¢Ó ≥∑≥Æμ© ˙ÈÒÁÈ ‰ÓÂ˘‚
 ªÈÁ¯ÊÓ–ÈÓÂ¯„  ‰ÙÓ·˘  ‰˜ÏÁ·  Ó¢Ó  ±≤∂Æ∞∏  È„ÎÏ  ‰ÓÎ˙Ò‰
 Ó¢Ó  ±¥±Æ∞∑  ªÈ·¯ÚÓ–ÈÂÙˆ‰  ‰ÙÓ·˘  ‰˜ÏÁ·  Ó¢Ó  ±≥∑Æ∂¥
 ÌÈ‡ ˙ÈÓÂÈ‰ ˙ÂÈ„· ˙Â˜ÏÁ‰ ÔÈ· ÌÈÏ„·‰‰ Æ˙È¯Â˘ÈÓ ‰˜ÏÁ·

 ÆÌÈ˜‰·ÂÓ

 ¨ÌÈÏ˘Â¯È  Ô¯Â‡  ∫®˙¯˙ÂÎ‰  ˙ÂÏÈÓ  ÏÚ  ˙ÂÙÒÂ©  Á˙ÙÓ  ˙ÂÏÈÓ
 ·ˆ˜  ¨ÌÏÈÒ˜  ¨ÌÂÁ  ÒÏÂÙ  ¨‰ˆÚ  ¨‰ÈÙ¯‚ÂÙÂË  ¨Ï‰ÂÓ‰  ˙ÓÈ¯Ê

Æ‰Èˆ¯ÈÙÒ¯Ë

‡Â·Ó

 ‰‚Â‰ ¨®±π∑∂ ¨¯‚ÈÂÂÏÂ  ÔÂÒÂ¯‰‡© ıÈÂ  ÛÒÂÈ  Ï˘ Â¯ÎÊÏ ˙¯·ÂÁ·
 ÏÂÏÎÓ ÌÈË¯ÂÙÓ ¨¯·„Ó‰ ÏÂ·‚  ÏÚ˘ ¯È˙È  ¯ÚÈ  ˙Ó˜‰Ï ÔÂÈÚ¯‰
 ÆÈÚ·Ë‰ ÁÓÂˆ‰Â  ÌÈÏ˜‡‰ ¨Ú˜¯˜‰ ¨ÚÏÒÓ‰ ∫ÏÂ„È‚‰ ˙È· È‡˙
 ‰ÓÂÈ˜˘ ÍÎ ¨¯ËÓ ≥∞∞–Ï ˙Á˙Ó ‡Â‰ ‰Ê ¯ÂÊ‡· ÌÂ‰˙‰ ÈÓ ˜ÓÂÚ
 ˙ÂÈÎ˙ ˙ÂË¯ÂÙÓ ˙¯·ÂÁ· Æ„·Ï· ÌÈÓ˘‚· ÈÂÏ˙ ‰ÈÈÁÓˆ‰ Ï˘

 ¨±π∂¥Øμ Û¯ÂÁ· ‰ÏÁ‰ Â˙ÚÈË˘ ¨‰Ê ¯ÚÈ ÆÂÈ˘ÂÓÈ˘Â ¯ÚÈ‰ ‰·Ó
 Ô¯Â‡· ÚÂË  Â·Â¯  ÆÌÂ„  ≥∞Æ∞∞∞–Î  Ï˘ ÁË˘ ÏÚ ‰˙Ú Ú¯˙˘Ó
 Ô¯Â‡©  ÌÈÙÒÂ  ÌÈÈÂÎÈ˙–ÌÈ  ÌÈ¯Â‡  ÂÈÏ‡  ÌÈÂÂÏÂ  ÌÈÏ˘Â¯È
 ¨ÔÎ  ÂÓÎ  Æ®È¯˜  Ô¯Â‡Â  ¯·Âˆ‰  Ô¯Â‡  ¨‰˜È¯„Ï‡  Ô¯Â‡  ¨‰ÈËÂ¯·
 ÌÈËÈ˘Â  Â‰ÈÓÏ  ÒÂËÙÈÏ˜È‡©  ÌÈÏÚ  È·Á¯  Ì‚  ¯ÚÈ·  ÌÈÚÂË

 Æ®˙ÂÈÏ¯ËÒÂ‡
 ÌÈÏ˘Â¯È  Ô¯Â‡  ÈˆÚ  Ï˘  ˙ÈÓÂÈ‰  ˙ÂÈ„‰  Ï˘  È˙˘‰  ÍÏ‰Ó‰
 „Ú  ¯·ÂË˜Â‡·  „Á‡©  ˙È‚ÂÏÂ¯„È‰‰  ‰˘·  ¯˜Á  ¯È˙È  ¯ÚÈ·
 Schiller©  ±ππ≤≠≥  ˙˘·  ®ÔÎÓ  ¯Á‡Ï˘  ‰˘·  ¯·ÓËÙÒ·  ≥∞
 ÌÂ„  Ï˘  ˙ÂÈ„‰  ÍÒ  ÈÎ  ¨‡ˆÓ  ‰Ê  ¯˜ÁÓ·  Æ®& Cohen, 1998

 ∏∞• Ì‰˘ ¨Ó¢Ó ≤±∞Æ± ‰È‰ ¨ÚˆÂÓÓ· ÌÈˆÚ ∂∞ Â· ÌÈÏ„‚˘ ¨¯ÚÈ
 „„Ó˘  Ì˘‚‰  ˙ÂÓÎ  ÆÛ¯ÂÁ‰  Â˙Â‡·  ÌÈÓ˘‚  Ó¢Ó  ≤∂≤  ÍÂ˙Ó
 ˙ÈÁÙ‰Ï  ˘È  ÈÎ  ¨ÌÈˆÚ‰  ˙Â˘¯Ï  ‰„ÓÚ˘  ÌÈÓ‰  ˙ÂÓÎ  ‰È‡
 Ì„ÂÈ‡Â  ÌÈˆÚ‰  ÛÂ  È„È  ÏÚ  Ì˘‚  ˙Ú·  ÌÈÓ  ˙ÒÈÙ˙  ‰ÓÓ
 È˙˘‰  Ì˘‚‰  ÍÒÓ  ÚˆÂÓÓ·  ±μ•–Î  ‰ÂÂ‰Ó‰  ¨®‰ÈˆÙÒ¯ËÈ‡©
 ¨Ì˘‚  Ó¢Ó  ≤–Ó  ˙ÂÁÙ  Ï˘  ˙ÂË˜  Ì˘‚  ˙ÂÙÂÒÂ  ®±π∑∏  ¨¯ÏÈ˘©
 ¨‰˙ÈÈ‰ ¯˜ÁÓ‰ ˙˜ÒÓ ÆÚ˜¯˜‰ ˙Â·ÈË¯ ÏÚ ˙ÂÚÈÙ˘Ó ÔÈ‡˘
 ÔÂÂÈÎÓ ¨Ì¯ÙÒÓÓ ˙ÈÁÙ‰Ï ˘ÈÂ ÈÂˆ¯‰Ó ‰‰Â·‚ ÌÈˆÚ‰ ˙ÂÙÈÙ  ̂ÈÎ
 ÌÈÓ‰ ˙ÂÈÂÓÎ ÌÈˆÚ‰ ˙Â˘¯Ï Â„ÓÚÈ ‡Ï ˙ÈÒÁÈ ‰ÂÁ˘ ‰˘·˘
 ÌÈÚÈ·ˆÓ ‰Ï‡ ÌÈ‡ˆÓÓ Æ‰˜ÚÓ ÂÏ·ÒÈ ÌÈˆÚ‰Â Ô‰Ï ÌÈ˜Â˜Ê Ì‰˘
 ÌÈÓÂ˘‚  ÌÈ¯ÂÊ‡·  Ì‚  Í‡  ¨¯·„Ó‰  ¯ÀÙŸÒ·  „ÁÂÈÓ·˘  ¨ÍÎ  ÏÚ
 ÆÌÈÚ˜˘Ó‰  ˙Ó¯Ï  ¯ÚÈ‰  ˙ÂÙÈÙˆ  ˙‡  ÌÈ‡˙‰Ï  ·Â˘Á  ¨¯˙ÂÈ
 ÏÂÏÈ„  ÚˆÂ·  ‡Ï  Ô‰·˘  ¨¯·„Ó‰  ¯ÙÒ  ¯ÂÊ‡·  ¯ÚÈ  ˙Â˜ÏÁ  ¨ÔÎ‡Â
 ¯˘‡ ¨˙Â˘Â  ˙Â¯ÊÂÁ ˙Â¯Âˆ· ˙Â·˜Ú· ÂÚ‚Ù  ¨È·ËÈÓ‰ ÔÙÂ‡·
 ÂÊ ˙¯Âˆ· Æ±πππØ≤∞∞∞–Â ±ππ∏Øπ ÌÈ˘· ‰˙ÈÈ‰ Ô‰ÈÈ·Ó ‰˘˜‰
 ÌÂ¯„ Ï·Á· ˙Â¯ÚÈ·  ÌÂ„  ∑¨∞∞∞–Î  Ï˘ Û˜È‰· ‰˙ÂÓ˙Ï ‰Ó¯‚
 ¯ÚÈ·  ÏÂÙÈË‰  Æ®≤∞∞μ  ¨ÂÈ¯·ÂÁÂ  ¯ÏÈ˘  ªÙ¢Ú·  ¯·Â‡Ë  Ï‡¯˘È©
 ˙¯Âˆ· ˙Ú· Ì‚ ÂÓÂÈ˜ ˙ÁË·‰ Ï˘ Ë·Ó ˙„Â˜Ó ‰˘ÚÈÈ˘ ÈÂˆ¯
 ‰ÈÈÁÓˆ‰  È„È  ÏÚ  ÌÈÓ‰  ÏÂˆÈ  ˙ÂÓÎ  ˙Ó‡˙‰  ¨¯ÓÂÏÎ  Æ‰˘˜
 ÌÈÓ˘‚‰  ˙ÂÓÎÏ  ¨È¯˜  ¨ÌÈÓ‰  ˙ÂÈÓÊÏ  ®‰Èˆ¯ÈÙÒ¯ËΩ˙ÂÈ„‰©

Æ¯ÂÊ‡· ‰„„Ó˘ ‰ÎÂÓ‰
 ‰ÈÙ¯‚ÂÙÂË‰ ˙ÚÙ˘‰ ˙‡ ˜Â„·Ï ‰˙ÈÈ‰ ‰Ê ¯˜ÁÓ ˜¯Ù ˙¯ËÓ
 ‰˘‰ Í˘Ó· ¯È˙È ¯ÚÈ· ÌÈÏ˘Â¯È Ô¯Â‡ Ï˘ ˙ÂÈ„‰ ÏÚ ®‰ÙÓ‰©

Æ¯ÚÈ‰ ˜˘ÓÓ ¯Â·Ú ˙Â˜ÒÓ ˙˜Ò‰Â ˙È‚ÂÏÂ¯„È‰‰

 Ï¢˜˜‰ ˙ÂÓÂ˘¯· π∞≠≥≠±±∂≠∞≥ Â‡ ≤∑¥≠∞±≤∏≠∞¥ ßÒÓ ¯˜ÁÓ ˙ÈÎ˙Ï ÌÂÎÈÒ ‡Â‰ ‰Ê ¯Ó‡Ó
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˙ÂËÈ˘Â ÌÈ¯ÓÂÁ
ÌÈˆÚ‰Â ˙Â˜ÏÁ‰ Æ±

 ˙Â˜ÏÁ  ˘ÂÏ˘  ÂÚ·˜  ¨¯È˙È  ¯ÚÈ  ÌÂÁ˙·˘  ¨‰¯ÎÈ·  ÏÁ  Ô‚‡·
 ˙ÂÂ¯„Ó ÏÚ Ô‰Ó ÌÈÈ˙˘ ¨ÌÂ„ ≤Æμ Ô‰Ó ˙Á‡ ÏÎ Ï„Â‚˘ ¯˜ÁÓ
–ÔÂÙˆ  ‰ÙÓ·  ˙Á‡‰  ¨È„‡ÂÂ‰  ˙È˙Á˙Ó  ‰‰Ê  ‰·Â‚·  ÌÈ„‚ÂÓ

 ‰Ú·˜  ˙È˘ÈÏ˘  ‰˜ÏÁ  ÆÈÁ¯ÊÓ–ÌÂ¯„  ‰ÙÓ·  ‰ÈÈ˘‰Â  È·¯ÚÓ
 È‚ÂÏÂ¯Â‡ËÓ‰ Ï„‚Ó‰Â ÌÈÈÂÒÈ‰ ˙˜ÏÁ ÌÂÁ˙· ¨È¯Â˘ÈÓ ÁË˘·

Æ¯È˙È ¯ÚÈ·˘ ÌÈÚ„ÓÏ ˙ÈÓÂ‡Ï‰ ‰ÈÓ„˜‡‰ Ï˘
 ˙ÂÁÂ„˜·  ˙ÂÈ˙˘ ˙ÂÚ·Ë ˙¯ÈÙÒ  ÈÙ  ÏÚ  Ú·˜  ÌÈˆÚ‰  ÏÈ‚
 Æ≤∞∞μ ˙˘· Ú˜¯˜‰ ÈÙÓ Ó¢Ò ≤∞ Ï˘ ‰·Â‚· ÚÊ‚‰Ó Â‡ˆÂ‰˘
 ÂÚËÈ  ÌÈˆÚ‰  ¨¯ÓÂÏÎ  Æ≥¥±¥  ‡Â‰  ÚˆÂÓÓ‰  ÏÈ‚‰  ÈÎ  ¨‡ˆÓ
 ≥∞ ‡È‰ ‰˙Ú ˙ÂÙÈÙˆ‰ ÈÎ ¨‰‡¯‰ ¯ÚÈ‰ ¯˜Ò Æ∑∞–‰ ˙Â  ̆˙ÏÈÁ˙·
 Ì¯ËÂ˜Â ¨¯ËÓ ±±Æ±μ ‡Â‰ ÚˆÂÓÓ‰ Ì‰·Â‚ ¨ÚˆÂÓÓ· ÌÂ„Ï ÌÈˆÚ
 ÆÓ¢Ò  ±∂Æ∑¥  ‡Â‰  ®Ú˜¯˜‰  ÈÙÓ  ¯ËÓ  ±Æ≥∞  ‰·Â‚·©  ÚˆÂÓÓ‰
 ÌÈˆÚ  ‰ÂÓ˘  ÂÓÂÒ  Â¯Á·˘  ˙Â˜ÏÁ‰  ˘ÂÏ˘Ó  ˙Á‡  ÏÎ·
 Ô˙È˘ ÏÎÎ ‰ÓÂ„ ÌÏ„Â‚˘ ¨®‰„È„Ó‰ ¯Â˘ÎÓ· ÌÈˆÂ¯Ú‰ ¯ÙÒÓÎ©

ÆÈÏÏÎ‰ ÚˆÂÓÓÏ

‰„È„Ó‰ ÔÙÂ‡Â ¯Â˘ÎÓ‰ Æ≤
 ÌÈˆÂ¯Ú  ÏˆÙÓ  ¨ÌÈÂ˙  ¯‚Â‡  Ì‚  ‡Â‰˘  ¨·˘ÁÓ  ÏÏÎ  ¯Â˘ÎÓ‰
 ˙Â˜ÏÁ‰ ˘ÂÏ˘Ó ˙Á‡ ÏÎ· Â¯Á·˘ ÌÈˆÚ‰ ÈÚÊ‚Ï ÆÁÂÎ È˜ÙÒÂ
 ‰·Â‚·  ¨®Heater©  ÌÂÓÈÁ ÛÂ‚Â  ®Probes©  ÌÈ˘Â˘‚  È˘ Â¯„ÁÂ‰
 ª‰ÙÈÏ˜Ï  ˙Á˙Ó  Ó¢Ò  ∂  ˜ÓÂÚÏ  Ú˜¯˜‰  ÈÙÓ  ¯ËÓ  ±Æ≥∞  Ï˘
 ÌÂÓÈÁ‰  ÛÂ‚Ï  ÏÚÓ  Ó¢Ó  ±μ  Ï˘  ˜Á¯Ó·  Ì˜ÂÓ  „Á‡  ˘Â˘‚
 ‰ÏÂÚ‰ Ï‰ÂÓ‰ Ì¯Ê· ‰¯ÂË¯ÙÓË· ÈÂÈ˘‰ ˙‡ „Â„ÓÏ Â˙¯ËÓÂ
 ˙Â·˜Ú· ÌÂÓÈÁ‰ ÛÂ‚  È„È  ÏÚ ¯ˆÂ˘ ÌÂÁ‰ Ï‚Ó Ú·Â˘ ¨‰ˆÚ·
 ÏÚ  Æ‰ÈÈ˘  ±Ø≤  Í˘Ó·  ËÏÂÂ  ≤¥  Ï˘  ‰ÓˆÂÚ·  ÈÏÓ˘Á  ÒÏÂÙ
 Ó¢Ó  ∏  Ï˘  ˜Á¯Ó·  ÂÓ˜ÂÓ˘  ¨ÌÈ˘ÈÈÁ  ‰˘È˘  Â˜˙Â‰  ˘Â˘‚‰
 ‰ÏÂÚ‰ ˜Á¯Ó· ÚÊ‚Ï ¯„ÁÂ‰ È˘‰ ˘Â˘‚‰ ÆÚÊ‚‰ ˜ÓÂÚÏ ‰ÊÓ ‰Ê
 Ï˘ ‰ÚÂ·˜‰ ‰¯ÂË¯ÙÓË‰ ‰„„Ó Â·Â ¨ıÚ‰ Û˜È‰· Ó¢Ò ±∞ ÏÚ
 Â¯·ÈÁ „Á‡ ÏÎ ¯ËÓ ≤μ–Î Ï˘ Í¯Â‡· ÌÈÏ·Î ˙Â‚ÂÊ ‰ÂÓ˘ ÆÚÊ‚‰
 ÈÏÓ˘Á‰ Ì¯Ê‰ Â¯·Ú ÌÎ¯„ ¨¯Â˘ÎÓ‰ ÔÈ·Ï  ÌÈˆÚ‰ ˙ÂÓ˘ ÔÈ·

 ÆÂ„„Ó˘ ÌÈÂ˙‰Â ÌÂÓÈÁ‰ ÛÂ‚Ï
 ÏÎ  Í˘Ó· ¨‰ÓÓÈ·  ˙ÂÚ˘ ≤¥  ÛÈˆ¯  ÔÙÂ‡·  ‰˙˘Ú  ‰„È„Ó‰
 Í˘Ó ıÚ  ÏÎ·  ˙ÂÈ¯ÂÊÁÓ·  „„Ó  ‰Ú˘Ï  ˙Á‡ Æ‰„È„Ó‰ ˙ÙÂ˜˙
 ÚÊ‚‰  ˙ˆÚ·  Ï‰ÂÓ‰  ˙ÓÈ¯Ê  ÌÚ  ‡˘È‰  ÌÂÁ‰  Ï‚  Â·˘  ÔÓÊ‰
 Ï‰ÂÓ‰ ˙ÓÈ¯Ê ˙Â¯È‰Ó ˙„È„Ó ¨¯ÓÂÏÎ ÆÓ¢Ó ±μ Ï˘ ˜Á¯Ó ¯·Ú
 ‰˘·  Æ®Cohen, 1994©  ˙Â˜„  ∑Æμ  ‰Î˘Ó  ‰Ú˘  ÏÎ·  ıÚ  ÏÎ·
 ÂÎ˘ÓÂ  ≤∂Æ±Æ≤∞∞¥–·  ÂÏÁ‰  ˙Â„È„Ó‰  ≤∞∞≥Ø¥  ˙È‚ÂÏÂ¯„È‰‰
–·  ÂÏÁ‰  ˙Â„È„Ó‰  ¨˙·˜ÂÚ‰  ‰˘·  Æ®ÌÂÈ  ±¥∞©  ±¥Æ∂Æ≤∞∞¥  „Ú

 Æ®ÌÂÈ ≤≤∑© ±∏Æ∂Æ≤∞∞μ–Ï „Ú ÂÎ˘ÓÂ ≥Æ±±Æ≤∞∞¥
 ‡˘È‰ ÌÂÁ‰ Ï‚ ¯·ÚÓÏ ˘Â¯„‰ ÔÓÊ‰ Ï˘ ÈÓÂÈ ÍÏ‰ÓÏ ‰Ó‚Â„
 ÌÈÏ„‚ ÌÈ˜ÓÂÚ· ¨ÌÂÁ‰ ¯Â˜ÓÓ Ó¢Ò ±Æμ  ˜Á¯ÓÏ ‰ÏÂÚ‰ Ì¯Ê·
 ‰Ó‡˙‰·Â ¨ÌÈÂÒÓ ÍÈ¯‡˙·Â ÌÈÂÒÓ ıÚ Ï˘ ÚÊ‚‰ ˙ˆÚ· ÌÈÎÏÂ‰Â
 ‡Â‰ ÔÓÊ‰ Í˘Ó Æ± ¯ÂÈ‡· ÌÈ¯‡Â˙Ó ¨·˘ÂÁÓ‰ ˙ÂÈ„‰ ÍÏ‰Ó Ì‚
 ÌÈ·Â˘ÈÁ‰ ÏÎÏ ÒÈÒ·‰ ˙‡ ‰ÂÂ‰ÓÂ ˙Â¯È˘È „„Ó ¯˘‡ ÔÂ˙‰

 ÚÊ‚‰ ˙ˆÚ ÍÂ˙Ï ÌÈ˜ÈÓÚÓ˘ ÏÎÎ ÈÎ ¨‰‡¯ ‡≠± ¯ÂÈ‡Ó ÆÌÈÂÂÏ‰
 Ó¢Ò ±Æμ Ï˘ ˜Á¯Ó‰ ˙‡ ¯Â·ÚÏ È„Î ˘Â¯„‰ ÔÓÊ‰ Í˘Ó Ï„‚ ÔÎ
 Æ˙˙ÁÂÙ  ‰ÓÈ¯Ê‰  ˙Â¯È‰Ó  ¨¯ÓÂÏÎ  Æ‰ÓÓÈ‰  ˙ÂÚ˘Ó  ˙Á‡  ÏÎ·
 ¯·ÚÓÏ  ˘Â¯„‰  ÔÓÊ‰  Í˘Ó  ‰ÏÈÏ‰  ˙ÂÚ˘·  ÈÎ  ¨‰‡¯  ¨ÔÎ  ÂÓÎ
 ˙ÈËÈ‡  ‰ÓÈ¯Ê‰  ˙Â¯È‰Ó  ¨¯ÓÂÏÎ  ¨˙ÈÒÁÈ  ‰Â·‚  ‡Â‰  ÌÂÁ‰  Ï‚
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®·© ÌÈÏ˘Â¯È
Figure 1: Daily course of the time a heat pulse passes 15 mm downstream at six depths 

into the xylem of an Aleppo pine trunk at Yatir (A); Daily course of hourly sap flux at six 

depths into the xylem (B)
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Figure 2: Daily courses of hourly transpiration rates (mm/h) of Aleppo pine forest plots at different slope aspects at Yatir
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Figure 3: Annual courses of the daily transpiration rate (mm/day), according to slope 

aspects, during the hydrological years 2003/4 and 2004/5 at Yatir
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Slope orientation

¯Â‡‰ ˙ÂÚ˘· ˙ÂÈ„‰ ÏÏÎ
 ÚˆÂÓÓ‰ ıÚ‰ Ï˘
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 ¯Â‡‰ ˙ÂÚ˘· ˙ÂÈ„‰ ÏÏÎ
 ÌÂ„ØıÚ ≥∞ Ï˘

  ®B© Ó¢Ó·

¯Â‡‰ ˙ÂÚ˘· ˙ÂÈ„‰ ÏÏÎ
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˙È˙ÓÓÈ‰ ˙ÂÈ„‰ ÏÏÎ
‰„È„Ó‰ ˙ÙÂ˜˙·

®D© Ó¢Ó·

‰„È„Ó ÈÓÈ ±≤∑ ¨≤∞∞≥Ø¥ ˙˘·

˙ÈÁ¯ÊÓ–˙ÈÓÂ¯„
 South-East slope≤∂Æμ∞∞Æ∑πμ±∞∞Æπ∑±≤πÆ≤∑

˙È·¯ÚÓ–˙ÈÂÙˆ
North-West slope±μÆ∑∑∞Æ¥∑≥∂∞Æ∞∏∑∂Æπ≤

¯Â˘ÈÓ
Plain area≤∞Æ∂μ∞Æ∂≤∞∑∏Æ∂∏±∞∞Æ∑≥

‰„È„Ó ÈÓÈ ±∑≥ ¨≤∞∞¥Øμ ˙˘·

˙ÈÁ¯ÊÓ–˙ÈÓÂ¯„
 South-East slope≤¥Æ∑≤∞Æ∑¥≤±≤∏Æ≥∞±μπÆ≥∑

˙È·¯ÚÓ–˙ÈÂÙˆ
North-West slope≤μÆ±≥∞Æ∑μ¥±≥∞Æ¥≤±∂≤Æ∞≤

¯Â˘ÈÓ
Plain area≤∂Æ¥≥∞Æ∑π≥±≥∑Æ±∑±∑∞Æ¥

 ª®ÌÂÈ· Ó¢Ó© ˙ÂÙÏ Ì‡˙‰· ¯Â‡‰ ˙ÂÚ˘· ¯ÚÈ ÌÂ„Ï ÌÈˆÚ ≥∞ Ï˘ ˙ÂÈ„‰ ª®ıÚÏ ÌÂÈ· ¯ËÈÏ© ˙ÂÙÏ Ì‡˙‰· ¯Â‡‰ ˙ÂÚ˘· ÚˆÂÓÓ‰ ıÚ‰ Ï˘ ˙ÂÈ„‰ ∫≤ ‰Ï·Ë
˙È‚ÂÏÂ¯„È‰‰ ‰˘ÏÂ ˙ÂÙÏ Ì‡˙‰· ¨®Ó¢Ó© ‰„È„Ó‰ ˙ÙÂ˜˙· ®˙ÂÚ˘ ≤¥© ˙È˙ÓÓÈ‰ ˙ÂÈ„‰ ÍÒÂ ‰„È„Ó‰ ˙ÙÂ˜˙· ®Ó¢Ó© ¯Â‡‰ ˙ÂÚ˘· ˙ÂÈ„‰ ÍÒ

Table 3: Average tree light hour's transpiration rate (l/day/tree) (A); Canopy light hours transpiration rate of 30 trees per 

0.1 ha (mm/day) (B); Canopy light hours transpiration amounts during measurement period (mm) (C) and 24 hour's transpiration 

amounts during measurement period (D) according to slope aspect and year 

 ‰˘‰˙ÂÙ‰
 Ï˘ ˙ÂÈ„‰

(A) ‡ — ÚˆÂÓÓ‰ ıÚ‰
 Ï˘ ˙ÂÈ„‰

(B) · — ÚˆÂÓÓ‰ ıÚ‰

≤∞∞≥Ø¥(SE) ˙ÈÁ¯ÊÓ–˙ÈÓÂ¯„±¥Æ∑∑∞ ± ∞Æπ∂≤    ≤∂Æ¥π≤ ± ∞Æπ∂≤
(NW) ˙È·¯ÚÓ–˙ÈÂÙˆ   ∏Æ∑∂∞ ± ∞Æ∂∑π±μÆ∑∂μ ± ∞Æ∂∑π

(Plain) ¯Â˘ÈÓ±∂Æ∏±∞ ± ∞Æ∂±≤≤∞Æ∂¥π ± ∞Æ∂±≤

≤∞∞¥Øμ(SE) ˙ÈÁ¯ÊÓ–˙ÈÓÂ¯„±∏Æμ±≥ ± ∞Æπ≤≥≤¥Æ∑≤± ± ∞Æπ≤≥
(NW) ˙È·¯ÚÓ–˙ÈÂÙˆ≤∞Æ≤±± ± ±Æ±±μ≤μÆ±≥∞ ± ±Æ±±μ

(Plain) ¯Â˘ÈÓ≤∞Æ∑±μ ± ∞Æ∂≥¥ ≤∂Æ¥≤π ± ∞Æ∂≥¥

 ˙ÂÚ˘· ˙ÂÈÂÙÏ Ì‡˙‰· ‰˜ÏÁ ÏÎ· ÌÈˆÚ‰ ˙ÂÓ˘Ï ˙ÚˆÂÓÓ‰ ˙ÂÈ„‰ Ï˘ ˙ÂÂ˘‰ ÁÂ˙È ˙Â‡ˆÂ˙ ∫± ‰Ï·Ë
 ‰˘· ÌÈÓÈ ≥∞© ˙ÈÓÊ–Â· ˙Â˜ÏÁ‰ ˘ÂÏ˘Ó ÌÈ‡ÏÓ ÌÈÂ˙ ÂÈ‰ Ì‰·˘ ÌÈÓÈ‰ ¯Â·Ú Æ‡ ∫®ıÚÏ ÌÂÈ· ¯ËÈÏ© ¯Â‡‰
 ±≤∑© ‰„È„Ó ˙Â‡ˆÂ˙ ˘È Ì‰·˘ ÌÈÓÈ‰ ÏÎ· Æ· ª®≤∞∞¥Øμ ˙È‚ÂÏÂ¯„È‰‰ ‰˘· ÌÈÓÈ ≥≥–Â ¨≤∞∞≥Ø¥ ˙È‚ÂÏÂ¯„È‰‰

®≤∞∞¥Øμ ˙È‚ÂÏÂ¯„È‰‰ ‰˘· ÌÂÈ ±∑≥–Â ¨≤∞∞≥Ø¥ ˙È‚ÂÏÂ¯„È‰‰ ‰˘· ÌÂÈ

Table 1: Analysis of Variance results, of the average daily light hours transpiration rate 

(l/day/tree), of the eight trees measured per plot according to slop aspects and year. 

(A) using only days in which data are simultaneous available in the three plots; (B) using 

all days of measurements (127 days in 2003/4 and 173 days in 2004/5)
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