
The Alaska Climate Science Center 

 (AK CSC) was established in 2010 by 

the U.S. Department of the Interior (DOI) 

to address the challenges presented by 

climate change and variability in Alaska. 

The center is a federally-led research 

collaboration hosted by the University of 

Alaska, Fairbanks and brings together 

the expertise of federal and university 

scientists to address the priorities of 

federal, state and tribal resource 

managers.  

Its purpose is to provide scientific 

information, tools, and techniques that 

managers and other parties interested in 

land, water, wildlife and cultural 

resources can use to anticipate, monitor 

 and adapt to climate change. 

Alaska Climate Science Center 

U.S. Geological Survey / U.S. Department of the Interior  

in collaboration with the University of Alaska, Fairbanks 

2010-11 Alaska CSC Highlights  

AK CSC Ribbon Cutting Ceremony 

Alaska Climate Downscaling Workshop 

$1.7 million funded to AK CSC and LCC projects 

20+ staff, students & faculty supported by AK CSC 

tƘƻǘƻΥ /ƘŀǊƭŀƛƴŜ ²ƛƭƭƛŀƳǎ 



!ƭŀǎƪŀ /ƭƛƳŀǘŜ 5ƻǿƴǎŎŀƭƛƴƎ ²ƻǊƪǎƘƻǇ 

hƴŜ ƻŦ ǘƘŜ ŬǊǎǘ ŜƴŘŜŀǾƻǊǎ ƻŦ ǘƘŜ !ƭŀǎƪŀ /{/ ǿŀǎ ǘƻ ŎƻƴƴŜŎǘ ǘƘŜ ŎƭƛƳŀǘŜ ǎŎƛŜƴŎŜ 

ǊŜǎŜŀǊŎƘ ŎƻƳƳǳƴƛǘȅ ǿƛǘƘ ǎǘŀƪŜƘƻƭŘŜǊǎ ǘƻ ŀŘǾŀƴŎŜ ǊŜƎƛƻƴŀƭ ŎƭƛƳŀǘŜ 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ǊŜǎŜŀǊŎƘ ƛƴ !ƭŀǎƪŀΦ ¢ƘŜ ǊŜǎǳƭǘ ǿŀǎ ŀ ǊŜƎƛƻƴ-ǎǇŜŎƛŬŎ /ƭƛƳŀǘŜ 

5ƻǿƴǎŎŀƭƛƴƎ ²ƻǊƪǎƘƻǇ ƘŜƭŘ ƻƴ ну-нф !ǇǊƛƭ нлмм ƛƴ !ƴŎƘƻǊŀƎŜΣ !ƭŀǎƪŀΦ ¢ƘŜ 

ǿƻǊƪǎƘƻǇ ǇǊƻǾƛŘŜŘ ŀ ŦƻǊǳƳ ŦƻǊ ǎŎƛŜƴǝǎǘǎ ŀƴŘ ǳǎŜǊ ƎǊƻǳǇǎ ǘƻΥ  

όмύ 9ȄǇƭƻǊŜ ǎǘŀǘŜ-ƻŦ-ǘƘŜ-ŀǊǘ ǘŜŎƘƴƛǉǳŜǎ ŀƴŘ ƳŜǘƘƻŘƻƭƻƎƛŜǎ ŦƻǊ 

ŘƻǿƴǎŎŀƭƛƴƎ ŎƭƛƳŀǘŜ ŘŀǘŀΤ  

όнύ ¦ƴŘŜǊǎǘŀƴŘ ŎǳǊǊŜƴǘ ǎŎƛŜƴŎŜ ŎŀǇŀŎƛǝŜǎ ƛƴ !ƭŀǎƪŀ ŀƴŘ ƭŜŀǊƴ ŀōƻǳǘ 

ƴŜǿ ƛƴƛǝŀǝǾŜǎ ŀƴŘ ŦǳǘǳǊŜ ŎŀǇŀŎƛǘȅ ƛƴ ǘƘŜ ǎǘŀǘŜΤ 

όоύ {Ŝǘ ŀƴ ŀƎŜƴŘŀ ǘƻ ŀŘŘǊŜǎǎ !ƭŀǎƪŀΩǎ ǎŎƛŜƴŎŜ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘ ƴŜŜŘǎ 

ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŎŀǇŀŎƛǘȅ-ōǳƛƭŘƛƴƎ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎΦ  

¢Ƙƛǎ ǿƻǊƪǎƘƻǇ ƛŘŜƴǝŬŜŘ ǎŜǾŜǊŀƭ ƛƳǇƻǊǘŀƴǘ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ 

ƴŜŜŘ ŦƻǊ ōŜǧŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǎŎƛŜƴŎŜ ŀƴŘ ŀǇǇƭƛŎŀǝƻƴ ƻŦ ŘƻǿƴǎŎŀƭƛƴƎ ŀƴŘ 

ŀ ƴŜŜŘ ǘƻ ŘŜǾŜƭƻǇ ŘƻǿƴǎŎŀƭƛƴƎ ōŜǎǘ ǇǊŀŎǝŎŜǎΦ 

CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ƻƴ ǘƘŜ /ƭƛƳŀǘŜ 5ƻǿƴǎŎŀƭƛƴƎ ²ƻǊƪǎƘƻǇΣ 

Ǿƛǎƛǘ ƘǧǇΥκκŎǎŎΦŀƭŀǎƪŀΦŜŘǳκǎŎƛŜƴŎŜΦ 

!ƭŀǎƪŀ /{/ hƴ ǘƘŜ ²ŜōΥ 

¢ƘŜ !ƭŀǎƪŀ /{/ Ŏŀƴ ōŜ ŦƻǳƴŘ ƻƴ ǘƘŜ ǿŜō ŀǘΥ ƘǧǇΥκκŎǎŎΦŀƭŀǎƪŀΦŜŘǳ ŀƴŘ ƘǧǇΥκκǿǿǿΦŘƻƛΦƎƻǾκŎǎŎκŀƭŀǎƪŀκƛƴŘŜȄΦŎŦƳΦ 

bŜǿ wŜǎŜŀǊŎƘŜǊǎ ŀǘ ǘƘŜ !ƭŀǎƪŀ 
/ƭƛƳŀǘŜ {ŎƛŜƴŎŜ /ŜƴǘŜǊ 

¶ 5ǊΦ {ǘŜǇƘŀƴƛŜ aŎ!ŦŜŜΣ tƻǎǘŘƻŎǘƻǊŀƭ CŜƭƭƻǿΥ  

/ƭƛƳŀǘŜ ƳƻŘŜƭ ŘƻǿƴǎŎŀƭƛƴƎ  

¶ 5ǊΦ !ƭŜǎǎƛƻ DǳǎƳŜǊƻƭƛΣ tƻǎǘŘƻŎǘƻǊŀƭ CŜƭƭƻǿΥ 

tŜǊƳŀŦǊƻǎǘ IȅŘǊƻƭƻƎȅ 

¶ YŀǘǊƛƴŀ .ŜƴƴŜǧΣ 5ƻŎǘƻǊŀƭ wŜǎŜŀǊŎƘ !ǎǎƛǎǘŀƴǘΥ  

LƴƅǳŜƴŎŜ ƻŦ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ƻƴ wŜƎƛƻƴŀƭ 

IȅŘǊƻƭƻƎƛŎ 9ȄǘǊŜƳŜǎ ƛƴ LƴǘŜǊƛƻǊ {ǳō-!ǊŎǝŎ 

!ƭŀǎƪŀƴ ²ŀǘŜǊǎƘŜŘǎ 

¶ /ŀǊǎƻƴ .ŀǳƎƘƳŀƴΣ DǊŀŘǳŀǘŜ wŜǎŜŀǊŎƘ !ǎǎƛǎǘŀƴǘΥ  

/ƻƴǘǊƻƭǎ ŀƴŘ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǇŜŀǘ ƛƴ ŀ 

ǇŜǊƳŀŦǊƻǎǘ ƭŀƴŘǎŎŀǇŜ ƻƴ  !ƭŀǎƪŀΩǎ bƻǊǘƘ {ƭƻǇŜ 

¶ wƛŎƪ [ŀŘŜǊΣ DǊŀŘǳŀǘŜ wŜǎŜŀǊŎƘ !ǎǎƛǎǘŀƴǘΥ  

LƴǘŜǊŎƻƳǇŀǊƛǎƻƴ ŀƴŘ ǾŀƭƛŘŀǝƻƴ ǎǘǳŘȅ ƻŦ 

ǊŜŀƴŀƭȅǎƛǎ ƳƻŘŜƭǎ ŦƻǊ !ƭŀǎƪŀ 

¶ 9ŀǊƴŜǎǘ 9ŎƪŜǊǎƻƴΣ ¦ƴŘŜǊƎǊŀŘǳŀǘŜ wŜǎŜŀǊŎƘ 

!ǎǎƛǎǘŀƴǘΥ CǊŜǎƘǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜ ŦǊƻƳ !ƭŀǎƪŀ 

ƎƭŀŎƛŜǊǎ 

¶ .Ǌƛǧŀƴȅ .ŜƴƴŜǧΣ ¦ƴŘŜǊƎǊŀŘǳŀǘŜ wŜǎŜŀǊŎƘ 

!ǎǎƛǎǘŀƴǘΥ tƻǇǳƭŀǝƻƴ-ƭŜǾŜƭ ǊŜǎǇƻƴǎŜǎ ƻŦ !ƭŀǎƪŀ 

ǿƛƭŘƭƛŦŜ ǎǇŜŎƛŜǎ ǘƻ ǎƘƻǊǘ- ŀƴŘ ƭƻƴƎ-ǘŜǊƳ ŜũŜŎǘǎ ƻŦ 

ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ 

DǊŀŘǳŀǘŜ wŜǎŜŀǊŎƘ tǊƻŬƭŜΥ 
YŀǘǊƛƴŀ .ŜƴƴŜǧΣ tƘ5 /ŀƴŘƛŘŀǘŜ 

LƴƅǳŜƴŎŜ ƻŦ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ƻƴ wŜƎƛƻƴŀƭ IȅŘǊƻƭƻƎƛŎ 

9ȄǘǊŜƳŜǎ ƛƴ LƴǘŜǊƛƻǊ {ǳō-!ǊŎǝŎ !ƭŀǎƪŀƴ ²ŀǘŜǊǎƘŜŘǎ 

/ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ŀƴǝŎƛǇŀǘŜŘ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ŦǊŜǉǳŜƴŎȅΣ 

ƛƴǘŜƴǎƛǘȅΣ ǎǇŀǝŀƭ ŜȄǘŜƴǘ ŀƴŘ ŘǳǊŀǝƻƴ ƻŦ ŜȄǘǊŜƳŜ ŎƭƛƳŀǘŜ 

ŀƴŘ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎ ŀǘ ƎƭƻōŀƭΣ ǊŜƎƛƻƴŀƭ ŀƴŘ ƭƻŎŀƭ ǎŎŀƭŜǎΦ 

IƻǿŜǾŜǊΣ ǊŜǘǊƻǎǇŜŎǝǾŜ ŀƴŀƭȅǎƛǎ ŀƴŘ ŦǳǘǳǊŜ ƘȅŘǊƻ-

ŎƭƛƳŀǘŜ ǇǊƻƧŜŎǝƻƴǎ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ŜȄǘǊŜƳŜ 

ŜǾŜƴǘǎ ƛƴ !ǊŎǝŎ ǊŜƎƛƻƴǎ ƻŦ ǘƘŜ ƎƭƻōŜ ƛǎ ƭŀŎƪƛƴƎΦ DƛǾŜƴ 

ǘƘƛǎ ƪƴƻǿƭŜŘƎŜ ƎŀǇΣ ǘƘŜ ŀƛƳ ƻŦ Ƴȅ tƘ5 ǘƘŜǎƛǎ ƛǎ ǘƻ ǎǘǳŘȅ 

ŜȄǘǊŜƳŜ ƘȅŘǊƻ-ŎƭƛƳŀǘŜ ŜǾŜƴǘǎ ŦƻǊ ƘƛǎǘƻǊƛŎŀƭ ŀƴŘ ŦǳǘǳǊŜ 

ǝƳŜ ǇŜǊƛƻŘǎ ǘƘǊƻǳƎƘ ǘƘŜ ǳǎŜ ƻŦ ƘȅŘǊƻƭƻƎƛŎ ƳƻŘŜƭǎ 

ŘǊƛǾŜƴ ōȅ ŘȅƴŀƳƛŎŀƭƭȅ ŘƻǿƴǎŎŀƭŜŘ w/a Řŀǘŀ ƛƴ ǎŜǾŜǊŀƭ 

ǎǳō-!ǊŎǝŎ ǊƛǾŜǊ ǿŀǘŜǊǎƘŜŘǎ ƭƻŎŀǘŜŘ ƛƴ LƴǘŜǊƛƻǊ !ƭŀǎƪŀΦ 

!ƴ ƛƳǇǊƻǾŜŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ƘƛǎǘƻǊƛŎŀƭ ŀƴŘ ŦǳǘǳǊŜ 

ǇǊƻƧŜŎǘŜŘ ŎƘŀƴƎŜǎ ƛƴ ŜȄǘǊŜƳŜ ƘȅŘǊƻ-ŎƭƛƳŀǘŜ ŜǾŜƴǘǎ ƛƴ 

ǎǳō-!ǊŎǝŎ ǊŜƎƛƻƴǎ ǿƛƭƭ ōŜ ǳǎŜŦǳƭ ŦƻǊ ŎƻƳƳǳƴƛǝŜǎ ŀƴŘ 

ǇƭŀƴƴŜǊǎ ǎŜŜƪƛƴƎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƘƛǎǘƻǊƛŎŀƭ ǊŜƎƛƳŜΣ 

ŀƴŘ ǇǊŜǇŀǊŜ ŦƻǊ ǇƻǘŜƴǝŀƭ ŦǳǘǳǊŜ ŎƘŀƴƎŜǎ 

ƛƴ ǘƘŜǎŜ ǊŜƎƛƻƴǎΦ  



          LƴǘŜƎǊŀǘŜŘ 9ŎƻǎȅǎǘŜƳ aƻŘŜƭ ŦƻǊ !ƭŀǎƪŀ 

¢ƘŜ !ƭŀǎƪŀ LƴǘŜƎǊŀǘŜŘ 9ŎƻǎȅǎǘŜƳ aƻŘŜƭ ό!L9aύ ǳǎŜǎ Řƻǿƴ-
 ǎŎŀƭŜŘ ŎƭƛƳŀǘŜ ƳƻŘŜƭǎ ŀǎ ǘƘŜ ŘǊƛǾŜǊǎ ƻŦ ŜŎƻǎȅǎǘŜƳ ŎƘŀƴƎŜ ǘƻ ǇǊƻŘǳŎŜ  

ŦƻǊŜŎŀǎǘǎ ƻŦ ŦǳǘǳǊŜ ŬǊŜΣ ǾŜƎŜǘŀǝƻƴΣ ǇŜǊƳŀŦǊƻǎǘ ŀƴŘ ƘȅŘǊƻƭƻƎƛŎ ǊŜƎƛƳŜǎΦ  

¢Ƙƛǎ Ǉƛƭƻǘ ǇǊƻƧŜŎǘ ƛƴƛǝŀǘŜŘ ŀ ƭƻƴƎ-ǘŜǊƳ ƛƴǘŜƎǊŀǘŜŘ ƳƻŘŜƭƛƴƎ ǇǊƻƧŜŎǘ ǘƘŀǘ ŀƛƳǎ 
ǘƻ ŘŜǾŜƭƻǇ ŀ ŘȅƴŀƳƛŎŀƭƭȅ ƭƛƴƪŜŘ ƳƻŘŜƭ ŦǊŀƳŜǿƻǊƪ ŦƻŎǳǎŜŘ ƻƴ ŎƭƛƳŀǘŜ ŘǊƛǾŜƴ 
ŎƘŀƴƎŜǎ ǘƻ ǾŜƎŜǘŀǝƻƴΣ ŘƛǎǘǳǊōŀƴŎŜΣ ƘȅŘǊƻƭƻƎȅΣ ŀƴŘ ǇŜǊƳŀŦǊƻǎǘΣ ŀƴŘ ǘƘŜƛǊ 
ƛƴǘŜǊŀŎǝƻƴǎ ŀƴŘ ŦŜŜŘōŀŎƪǎΦ ! ŎƻƴŎŜǇǘǳŀƭ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ŘȅƴŀƳƛŎŀƭƭȅ ƭƛƴƪǎ 
ǎǘŀǘŜ-ƻŦ-ǘƘŜ-ǎŎƛŜƴŎŜ ƳƻŘŜƭǎ ƻŦ ŜŎƻǎȅǎǘŜƳ ǇǊƻŎŜǎǎŜǎ ƛƴ !ƭŀǎƪŀ ς ![Cw9{/hΣ 
¢9a ŀƴŘ DLt[ ς Ƙŀǎ ōŜŜƴ ŘŜŬƴŜŘΣ ŀƴŘ ǇǊƛƳŀǊȅ ƳƻŘŜƭ ƛƴǇǳǘ ŘŀǘŀǎŜǘǎ ƘŀǾŜ 

ōŜŜƴ ŘŜǾŜƭƻǇŜŘΦ !ŘŘƛǝƻƴŀƭƭȅΣ ŀ ǇǊƻƻŦ-ƻŦ-ŎƻƴŎŜǇǘ ŀǎȅƴŎƘǊƻƴƻǳǎ ŎƻǳǇƭƛƴƎ ŜȄŜǊŎƛǎŜ Ƙŀǎ ōŜŜƴ ŎƻƳǇƭŜǘŜŘΦ ¢ƘƻǎŜ 
ǇǊŜƭƛƳƛƴŀǊȅ ǊŜǎǳƭǘǎΣ ǎƛƳǳƭŀǘŜŘ ŀŎǊƻǎǎ ǘƘŜ !ƭŀǎƪŀ ǇƻǊǝƻƴ ƻŦ ǘƘŜ ¸ǳƪƻƴ wƛǾŜǊ .ŀǎƛƴΣ ǎǳƎƎŜǎǘ ǳƴŘŜǊ ŦǳǘǳǊŜ ŎƭƛƳŀǘŜ ǿŀǊƳƛƴƎ 
ŀƴŘ ǇǊŜŘƛŎǘŜŘ ŬǊŜ ǊŜƎƛƳŜ ŎƘŀƴƎŜǎΣ ŀǊŜŀǎ ǳƴŘŜǊƭŀƛƴ ōȅ ƴƻ ǇŜǊƳŀŦǊƻǎǘ ƻǊ ŘŜŜǇ ǇŜǊƳŀŦǊƻǎǘ ǿƻǳƭŘ ƭƛƪŜƭȅ ŜȄǇŀƴŘ ŜŀǎǘǿŀǊŘ 
ŀƴŘ ƴƻǊǘƘǿŀǊŘ ǊŀǘƘŜǊ ǊŀǇƛŘƭȅ ōȅ нлрлΦ  

Lƴ ǘƘŜ ƴŜȄǘ ǇƘŀǎŜ ƻŦ ǘƘƛǎ 
Ƴǳƭǝ-ȅŜŀǊ ǇǊƻƧŜŎǘΣ ǿƘƛŎƘ 
ƛǎ ŀƭǊŜŀŘȅ ǳƴŘŜǊǿŀȅΣ ƻǳǊ 
ƻōƧŜŎǝǾŜǎ ŀǊŜ ǘƻ ǎȅƴŎƘ-
Ǌƻƴƻǳǎƭȅ ŎƻǳǇƭŜ ǘƘŜ 
ƳƻŘŜƭǎΣ ŘŜǾŜƭƻǇ ŘŀǘŀǎŜǘǎ 
ŦƻǊ !ƭŀǎƪŀ ŀƴŘ ŀŘƧŀŎŜƴǘ 
ŀǊŜŀǎ ƻŦ /ŀƴŀŘŀΣ ŀƴŘ 
ǇƘŀǎŜ ƛƴ ŀŘŘƛǝƻƴŀƭ ŎŀǇ-
ŀōƛƭƛǝŜǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ŜũŜŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ ²ƻǊƪƛƴƎ ǿƛǘƘ ƻǳǊ [// ǇŀǊǘƴŜǊǎ ǿŜ ƛŘŜƴǝŬŜŘ ǘƘǊŜŜ ǇǊƛƻǊƛǘȅ 
ƛǎǎǳŜǎ ǘƘŀǘ ƴŜŜŘ ǘƻ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ǘƘŜ ƳƻŘŜƭΥ όмύ ǘǳƴŘǊŀ ŬǊŜ ŀƴŘ ǘǊŜŜƭƛƴŜ ŘȅƴŀƳƛŎǎΣ  
όнύ ƭŀƴŘǎŎŀǇŜ-ƭŜǾŜƭ ǘƘŜǊƳƻƪŀǊǎǘ ŘȅƴŀƳƛŎǎΣ ŀƴŘ όоύ ǿŜǘƭŀƴŘ ŘȅƴŀƳƛŎǎΦ  ¦ƭǝƳŀǘŜƭȅΣ ǘƘƛǎ  
ǘƻƻƭ ǿƛƭƭ ǇǊƻǾƛŘŜ ŀƴ ƛƴǘŜƎǊŀǘŜŘ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜ ƳŀƴŀƎŜǊǎ ŀƴŘ  
ŘŜŎƛǎƛƻƴ ƳŀƪŜǊǎ ŀƴŘ ǇǊƻŘǳŎŜ ǎǇŜŎƛŬŎ ǎŎŜƴŀǊƛƻǎ ƻŦ ŎƘŀƴƎŜǎ ƛƴ ƭŀƴŘǎŎŀǇŜ  
ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŦǳƴŎǝƻƴ ǘƘŀǘ ŎƻǳƭŘ ōŜ ǳǎŜŘ ōȅ ǊŜǎƻǳǊŎŜ-ǎǇŜŎƛŬŎ  
ƛƳǇŀŎǘ ƳƻŘŜƭǎΦ 

!ƭŀǎƪŀ /{/ 5ŜǾŜƭƻǇƳŜƴǘǎΥ 

¶ Lƴ ŎƻƭƭŀōƻǊŀǝƻƴ ǿƛǘƘ ǘƘŜ !ǊŎǝŎ [//Σ ǘƘŜ !Y /{/ ŘŜǾŜƭƻǇŜŘ ŀŘŘƛǝƻƴŀƭ ǎŜŎǳǊŜ Řŀǘŀ ŀŎŎŜǎǎ ŎŀǇŀōƛƭƛǝŜǎ ŦƻǊ ǘƘŜ bƻǊǘƘ 

{ƭƻǇŜ {ŎƛŜƴŎŜ LƴƛǝŀǝǾŜ Řŀǘŀ ŎŀǘŀƭƻƎΦ 

¶ ¢ƘŜ !Y /{/ ŦǳƴŘŜŘ ǘƘŜ !ƭŀǎƪŀ 5ŀǘŀ LƴǘŜƎǊŀǝƻƴ ²ƻǊƪƛƴƎ DǊƻǳǇΩǎ ǇǊƻƧŜŎǘ ǘƻ ŎǊŜŀǘŜ ŀƴ !ƭŀǎƪŀ ǇǊƻƧŜŎǘ ƳŜǘŀŘŀǘŀ 

ǎǘŀƴŘŀǊŘΣ ŜȄŎƘŀƴƎŜ ǇǊƻǘƻŎƻƭΣ ŀƴŘ ǎƻƊǿŀǊŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ǿƛǘƘ ǘƘŜ DŜƻƎǊŀǇƘƛŎ LƴŦƻǊƳŀǝƻƴ bŜǘǿƻǊƪ ƻŦ !ƭŀǎƪŀΦ 

 /ƘŀǊŀŎǘŜǊƛȊƛƴƎ tƻǎǘ-CƛǊŜ {ǳŎŎŜǎǎƛƻƴŀƭ 
 ¢ǊŀƧŜŎǘƻǊƛŜǎ ƛƴ ¢ǳƴŘǊŀ 9ŎƻǎȅǎǘŜƳǎ  

¢Ƙƛǎ ǇǊƻƧŜŎǘ ŀƛƳǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ŜũŜŎǘ ƻŦ ǿƛƭŘŬǊŜ ŘƛǎǘǳǊōŀƴŎŜ ƻƴ 
 ǘǳƴŘǊŀ ŜŎƻǎȅǎǘŜƳǎ ƛƴ ǿŜǎǘŜǊƴ !ƭŀǎƪŀΦ  ¢ƘŜ ƛƴǘŜǊŀŎǝƻƴǎ ŀƳƻƴƎ ŬǊŜΣ 
ǾŜƎŜǘŀǝƻƴΣ ŀƴŘ ŎƭƛƳŀǘŜ ŀǊŜ ŎǊǳŎƛŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ǘƻ ǳƴŘŜǊǎǘŀƴŘƛƴƎ 

ŜŎƻǎȅǎǘŜƳ ŦǳƴŎǝƻƴƛƴƎ ŀǘ ƳǳƭǝǇƭŜ ǎǇŀǝŀƭ ŀƴŘ ǘŜƳǇƻǊŀƭ ǎŎŀƭŜǎΦ  ²Ŝ ŀǊŜ 
ŘŜǾŜƭƻǇƛƴƎ ŀ ŎƻƴŎŜǇǘǳŀƭ ƳƻŘŜƭƛƴƎ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ƛƴǘŜƎǊŀǘŜǎ ǿƛƭŘŬǊŜ 
ŘƛǎǘǳǊōŀƴŎŜΣ ǾŜƎŜǘŀǝƻƴ ǎǳŎŎŜǎǎƛƻƴ ŀƴŘ ŎƭƛƳŀǘŜ ŘȅƴŀƳƛŎǎ ƛƴ ǘǳƴŘǊŀ 
ŜŎƻǎȅǎǘŜƳǎ ǘƻ ƛƴŦƻǊƳ ƭŀƴŘ ƳŀƴŀƎŜǊǎ ƻŦ ǘƘŜ ƛƳǇƭƛŎŀǝƻƴǎ ƻŦ ŀ 
ŎƘŀƴƎƛƴƎ ŬǊŜ ǊŜƎƛƳŜΦ  ¢ƘŜ ǇǊƻŘǳŎǘǎ ǊŜǎǳƭǝƴƎ ŦǊƻƳ ǘƘƛǎ ǇǊƻƧŜŎǘ ǘƘŀǘ ǿƛƭƭ 

ōŜƴŜŬǘ ŘŜŎƛǎƛƻƴ ǎǳǇǇƻǊǘ ƛƴŎƭǳŘŜΥ ƛƳǇǊƻǾŜŘ ōŀǎŜƭƛƴŜ Řŀǘŀ ŦƻǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǾŜƎŜǘŀǝƻƴ ŎƻƳƳǳƴƛǝŜǎ ŦƻǳƴŘ ƻƴ ǘƘŜ 
{ŜǿŀǊŘ tŜƴƛƴǎǳƭŀΣ ƳŀǇǎ ƻŦ ŎƘŀƴƎŜǎ ƛƴ ǾŜƎŜǘŀǝƻƴ ŀƴŘ ǎƻƛƭ ŎƻƴŘƛǝƻƴǎ ŀǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǿƛƭŘŬǊŜΣ ŀƴŘ ŀ ǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ ŦƻǊ 
ǳǎŜ ōȅ ƭŀƴŘ ƳŀƴŀƎŜǊǎ ǘƻ ŀǎǎŜǎǎ ǘǳƴŘǊŀ ŦǳŜƭ ƭƻŀŘǎΦ 

aŜŀƴ  ŀƴƴǳŀƭ ƎǊƻǳƴŘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǘ мƳ ŘŜǇǘƘ ŦƻǊ 
нлфл-нлфф ǳǎƛƴƎ //a! ŎƭƛƳŀǘŜ ŦƻǊŎƛƴƎ 

{ƛƳǳƭŀǘŜŘ ŀŎǝǾŜ 

ƭŀȅŜǊ ŘŜǇǘƘ ŘǊƛǾŜƴ 

ōȅ ƘƛǎǘƻǊƛŎŀƭ ŀƴŘ 

ǇǊƻƧŜŎǘŜŘ ŎƭƛƳŀǘŜ 

ŎƘŀƴƎŜ ǎŎŜƴŀǊƛƻǎ 

ŀƴŘ ŬǊŜ ǊŜƎƛƳŜǎΦ 


