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/(!.  /ÈÊŗÚÏɤ(ÕŗÚÏɯ!ÐÖÓÖÎÐÊÈÓɯ.×ÐÕÐÖÕ 

-.    -ÈÛÐÖÕÈÓɯ.ÊÌÈÕÐÊɯÈÕËɯ ÛÔÖÚ×ÏÌÙÐÊɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

-6%2" -ÖÙÛÏÞÌÚÛɯ%ÐÚÏÌÙÐÌÚɯ2ÊÐÌÕÊÌɯ"ÌÕÛÌÙ 

-/""  -ÖÙÛÏÞÌÚÛɯ/ÖÞÌÙɯÈÕËɯ"ÖÕÚÌÙÝÈÛÐÖÕɯ"ÖÜÕÊÐÓ 

-1$(  -ÌÛɯ1ÈÛÌɯÖÍɯ$ÕÌÙÎàɯ(ÕÛÈÒÌ 

.#%6  .ÙÌÎÖÕɯ#Ì×ÈÙÛÔÌÕÛɯÖÍɯ%ÐÚÏɯÈÕËɯ6ÐÓËÓÐÍÌ 

/(!.  / "%(2'ɤ(-%(2'ɯ!ÐÖÓÖÎÐÊÈÓɯ.×ÐÕÐÖÕ 

/- ,/ /ÈÊÐŗÊɯ-ÖÙÛÏÞÌÚÛɯ ØÜÈÛÐÊɯ,ÖÕÐÛÖÙÐÕÎɯ/ÈÙÛÕÌÙÚÏÐ× 

0   0ÜÈÓÐÛàɯ ÚÚÜÙÈÕÊÌ 

0"  0ÜÈÓÐÛàɯ"ÖÕÛÙÖÓ 

1!3  1ÐÝÌÙɯ!ÈÛÏàÔÌÛÙàɯ3ÖÖÓÒÐÛ 

42!1  42ɯ!ÜÙÌÈÜɯÖÍɯ1ÌÊÓÈÔÈÛÐÖÕ 

42&2  42ɯ&ÌÖÓÖÎÐÊɯ2ÖÊÐÌÛà 

43,  4ÕÐÝÌÙÚÈÓɯ3ÙÈÕÚÝÌÙÚÌɯ,ÌÙÊÈÛÖÙ 

52/  5ÐÈÉÓÌɯ2ÈÓÔÖÕÐËɯ/Ö×ÜÓÈÛÐÖÕ 

 

LIST OF ACRONYMS  
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/ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙɯ ÝÐÐ 

ÉÐÓÐÛàɯÛÖɯËÌÛÌÊÛɯÛÙÌÕËɯÞÐÓÓɯÐÔ×ÙÖÝÌɯÚÜÉɪ

ÚÛÈÕÛÐÈÓÓàɯÈÍÛÌÙɯÛÏÌɯÕÌßÛɯÛÏÙÌÌ-àÌÈÙɯÚÈÔɪ

×ÓÐÕÎɯ×ÈÕÌÓɯÐÚɯÊÖÔ×ÓÌÛÌËɯÐÕɯƖƔƕƚȮɯ×ÌÙɯÛÏÌɯ

ÚÛÜËàɯËÌÚÐÎÕȭ 

3ÏÌɯ"'È,/ɯɯ×ÙÖÛÖÊÖÓɯÊÈ×ÐÛÈÓÐáÌÚɯÖÕɯ

ÕÜÔÌÙÖÜÚɯ ×ÙÌÌßÐÚÛÐÕÎɯ ÚÜÙÝÌàɯ ÌřÖÙÛÚȮɯ

ÙÌÚÜÓÛÐÕÎɯÐÕɯÚÜÉÚÛÈÕÛÐÈÓɯÊÖÔ×ÈÛÐÉÐÓÐÛàɯÖÍɯ

ÔÌÛÙÐÊÚɯÈÊÙÖÚÚɯÙÌÎÐÖÕÈÓɯÈÕËɯÕÈÛÐÖÕÈÓɯÏÈÉɪ

ÐÛÈÛɯÚÜÙÝÌàɯÐÕÐÛÐÈÛÐÝÌÚȭɯ(ÛɯÐÚɯÈÓÚÖɯËÌÚÐÎÕÌËɯ

ÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÌÔÌÙÎÐÕÎɯÙÌÔÖÛÌɯÚÌÕÚÐÕÎɯ

ÛÌÊÏÕÐØÜÌÚɯÚÜÊÏɯÈÚɯ+ÐÎÏÛɯ#ÌÛÌÊÛÐÖÕɯÈÕËɯ

1ÈÕÎÐÕÎɯ ȹ+Ð# 1Ⱥɯ ÈÕËɯ ÈÌÙÐÈÓɯ ×ÏÖÛÖÎɪ

ÙÈ×ÏàȮɯÌÕÈÉÓÐÕÎɯÚÞÐÍÛɯËÈÛÈɯÈÊØÜÐÚÐÛÐÖÕɯÈÛɯ

ÙÌÓÈÛÐÝÌÓàɯÓÈÙÎÌɯÚ×ÈÛÐÈÓɯÚÊÈÓÌÚȭɯ3ÏÌÚÌɯÍÌÈɪ

ÛÜÙÌÚɯ ÈÓÓÖÞɯ ÛÏÌɯ ËÌÝÌÓÖ×ÔÌÕÛɯ ÖÍɯ ŗÚÏɤ

ÏÈÉÐÛÈÛɯÙÌÓÈÛÐÖÕÚÏÐ×ÚɯÈÛɯÔÜÓÛÐ×ÓÌɯÚ×ÈÛÐÈÓɯ

ÚÊÈÓÌÚȮɯ×ÙÖÝÐËÌɯÛÏÌɯÉÈÚÐÚɯÍÖÙɯËÌÛÈÐÓÌËɯÙÌÚɪ

ÛÖÙÈÛÐÖÕɯËÌÚÐÎÕȮɯÚÜ××ÖÙÛɯÌÝÈÓÜÈÛÐÖÕÚɯÖÍɯ

ÏÈÉÐÛÈÛɯ ÙÌÚÛÖÙÈÛÐÖÕȮɯ ÈÕËɯ ×ÓÈÊÌɯ ÊÏÈÕÎÌÚɯ

ÐÕÛÖɯÛÏÌɯÊÖÕÛÌßÛɯÖÍɯÕÈÛÜÙÈÓɯ×ÙÖÊÌÚÚÌÚɯÛÏÈÛɯ

ÊÖÕÚÛÈÕÛÓàɯÈÓÛÌÙɯÐÕ-ÚÛÙÌÈÔɯÏÈÉÐÛÈÛȭ 

"'È,/ɀÚɯÚÛÈÕËÈÙËÐáÌËɯÔÌÛÙÐÊÚɯÈÕËɯ

ËÖÊÜÔÌÕÛÈÛÐÖÕɯÖÍɯ×ÏàÚÐÊÈÓɯÊÏÈÕÎÌÚɯÍÙÖÔɯ

ÏÈÉÐÛÈÛɯ ÙÌÚÛÖÙÈÛÐÖÕɯ ÊÈÕɯ ÜÓÛÐÔÈÛÌÓàɯ ÉÌɯ

ÜÚÌËɯÛÖɯ×ÙÌËÐÊÛɯŗÚÏɯÙÌÚ×ÖÕÚÌȭɯ!ÌÎÐÕÕÐÕÎɯ

ÞÐÛÏɯ ÛÏÌɯ ƖƔƕƙɯ ÙÌ×ÖÙÛȮɯ ÛÏÌɯ ÙÌÓÈÛÐÖÕÚÏÐ×ɯ

ÉÌÛÞÌÌÕɯÏÈÉÐÛÈÛɯÙÌÚÛÖÙÈÛÐÖÕɯÈÊÛÐÖÕÚɯÈÕËɯ

ÊÏÈÕÎÌÚɯÐÕɯÛÏÌɯÍÙÌÚÏÞÈÛÌÙɯ×ÙÖËÜÊÛÐÝÐÛàɯÖÍɯ

ÚÈÓÔÖÕɯÈÕËɯÚÛÌÌÓÏÌÈËɯÞÐÓÓɯÉÌɯ×ÙÖÑÌÊÛÌËɯ

ÈÕËɯ ÙÌ×ÖÙÛÌËɯ ÜÚÐÕÎɯ ÌÔ×ÐÙÐÊÈÓɯ ÔÖËÌÓÚɯ

ÚÜÊÏɯ ÈÚɯ .#%6ɀÚɯ 'ÈÉ1ÈÛÌɯ ÔÖËÌÓɯ ÈÕËɯ

(2$,/ɯÔÌÊÏÈÕÐÚÛÐÊɯÉÐÖÌÕÌÙÎÌÛÐÊÚɯÔÖËÌÓȮɯ

-1$(ȭɯ 

6ÏÐÓÌɯ"'È,/ɯËÈÛÈɯÐÚɯÒÌàɯÛÖɯÚÜ××ÖÙÛɪ

ÐÕÎɯ ÛÏÌÚÌɯ ÔÖËÌÓÚȮɯ ÜÓÛÐÔÈÛÌÓàɯ ÈÕɯ ÐÔɪ

×ÖÙÛÈÕÛɯÜÚÌɯÖÍɯ"'È,/ɯËÈÛÈɯÐÚɯÛÖɯÜÕËÌÙɪ

ÚÛÈÕËɯ ÏÐÎÏ-ÓÌÝÌÓɯ ȹÞÈÛÌÙÚÏÌËȮɯ $24Ȯɯ ÈÕËɯ

!ÈÚÐÕ-ÞÐËÌȺɯ ÏÈÉÐÛÈÛɯ ÚÛÈÛÜÚɯ ÈÕËɯ ÛÙÌÕËÚɯ

ÛÏÈÛɯÊÈÕɯÉÌɯÜÚÌËɯÍÖÙɯÔÈÕÈÎÌÔÌÕÛɯËÌÊÐɪ

ÚÐÖÕ-ÔÈÒÐÕÎɯȹÐȭÌȭȮɯÛÏÌɯ*,0ÚȺȭɯ(ÕɯÈËËÐÛÐÖÕɯ

ÛÖɯÙÌØÜÐÙÐÕÎɯÌßÛÌÕÚÐÝÌɯÈÕËɯÙÌÓÐÈÉÓÌɯËÈɪ

ÛÈÚÌÛÚȮɯÚÜÊÏɯÙÌ×ÖÙÛÐÕÎɯÜÚÜÈÓÓàɯÙÌØÜÐÙÌÚɯÈÕɯ

ÈÉÐÓÐÛàɯ ÛÖɯ ÚÜÔÔÈÙÐáÌɯ ÛÏÌɯ ËÈÛÈɯ ÜÚÐÕÎɯ

ÛÏÙÌÚÏÖÓËɯ ÝÈÓÜÌÚɯɬÎÖÖËȮɯ ÔÈÙÎÐÕÈÓɯ ÖÙɯ

×ÖÖÙɯÏÈÉÐÛÈÛɯÈÕËɤÖÙɯÏÈÉÐÛÈÛɯÛÙÌÕËÚȮɯÊÖÔɪ

×ÈÙÌËɯ ÛÖɯ Èɯ ÉÈÚÌɯ ÊÖÕËÐÛÐÖÕȭɯ "'È,/ɯ ÐÚɯ

ÞÖÙÒÐÕÎɯ ÞÐÛÏɯ /- ,/ɯ ÈÕËɯ ÖÛÏÌÙÚɯ ÛÖɯ

ËÌÝÌÓÖ×ɯÈÕɯÖÕÓÐÕÌɯÐÕÛÌÙÍÈÊÌɯÛÏÈÛɯÞÐÓÓɯ×ÙÖɪ

ÝÐËÌɯÈÊÊÌÚÚɯÐÕËÐÊÈÛÖÙÚɯÈÕËɯÚÜÔÔÈÙàɯÙÌɪ

×ÖÙÛÐÕÎɯ ×ÙÖËÜÊÛÚɯ ÛÖɯ ÚÜ××ÖÙÛɯ ÔÈÕÈÎÌɪ

ÔÌÕÛɯËÌÊÐÚÐÖÕ-ÔÈÒÐÕÎȭɯ3ÖɯÍÈÊÐÓÐÛÈÛÌɯÙÌÈËɪ

ÌÙɯÙÌÝÐÌÞɯÖÍɯÛÏÌɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËÚɯ

ÚÌÊÛÐÖÕɯÖÕɯÛÏÌɯÕÌßÛɯ×ÈÎÌȮɯ%ÐÎÜÙÌɯƕɯÈÕËɯ

ÛÏÌɯÛÌßÛɯÉÖßɯ×ÙÌÚÌÕÛɯÈɯ×ÙÐÔÌÙɯÖÕɯÝÐÌÞÐÕÎɯ

ÈÕËɯÜÕËÌÙÚÛÈÕËÐÕÎɯÉÖß×ÓÖÛÚȭ 

EXECUTIVE SUMMARY  

Background  

3ÏÌɯ "ÖÓÜÔÉÐÈɯ 'ÈÉÐÛÈÛɯ ,ÖÕÐÛÖÙÐÕÎɯ

/ÙÖÎÙÈÔɯȹ"'È,/Ȱɯ!/ ɯ/ÙÖÑÌÊÛɯ-ÖȭɯƖƔƕƕ-

ƔƔƚ-ƔƔȺɯÐÚɯËÌÚÐÎÕÌËɯÛÖɯÊÖÓÓÌÊÛɯÐÕÍÖÙÔÈÛÐÖÕɯ

ÖÕɯÛÙÐÉÜÛÈÙàɯÏÈÉÐÛÈÛɯÈŲÙÐÉÜÛÌÚɯÛÏÈÛɯÊÈÕɯÉÌɯ

ÜÚÌËɯÛÖɯ×ÙÌËÐÊÛɯÛÏÌɯÍÙÌÚÏÞÈÛÌÙɯ×ÙÖËÜÊÛÐÝɪ

ÐÛàɯÖÍɯÈÕÈËÙÖÔÖÜÚɯÚÈÓÔÖÕÐËÚɯÙÌÓÐÈÉÓàȭɯ

3ÏÌɯ(ÕÛÌÎÙÈÛÌËɯ2ÛÈÛÜÚɯÈÕËɯ$řÌÊÛÐÝÌÕÌÚÚɯ

,ÖÕÐÛÖÙÐÕÎɯ/ÙÖÎÙÈÔɯȹ(2$,/Ȱɯ!/ ɯ/ÙÖɪ

ÑÌÊÛɯ-ÖȭɯƖƔƔƝ-ÍɯȺɯÉÌÎÈÕɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯ

ÛÏÌɯ"'È,/ɯ×ÐÓÖÛɯÐÕɯƖƔƕƔɯÈÕËɯÐÛɯÞÈÚɯÐÔɪ

×ÓÌÔÌÕÛÌËɯ ÐÕɯ ƖƔƕƕȭɯ 3ÏÌɯ "'È,/ɯ ÚÈÔɪ

×ÓÐÕÎɯËÌÚÐÎÕɯÊÈÓÓÚɯÍÖÙɯÕÐÕÌ-àÌÈÙÚɯÖÍɯËÈÛÈɯ

ÊÖÓÓÌÊÛÐÖÕȮɯÐÕɯÞÈÛÌÙÚÏÌËÚɯÛÏÈÛɯÙÌ×ÙÌÚÌÕÛɯÈɯ

ÙÈÕÎÌɯÖÍɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯÊÖÕËÐÛÐÖÕÚɯÐÕɯÛÏÌɯ

"ÖÓÜÔÉÐÈɯ1ÐÝÌÙɯ!ÈÚÐÕɯȹ"1!ȺɯÛÖɯ×ÙÖËÜÊÌɯ

ÛÙÈËÐÛÐÖÕÈÓɯ ÈÕËɯ ÕÖÝÌÓɯ ÏÈÉÐÛÈÛɯ ÔÌÛÙÐÊÚȭɯ

ÛÏÈÛɯÊÈÕɯÉÌɯɁÙÖÓÓÌË-Ü×ɂȮɯÛÏÈÛɯÐÚȮɯÜÚÌËɯÛÖɯ

ËÌÚÊÙÐÉÌɯ ŗÚÏ-ÏÈÉÐÛÈÛɯ ÙÌÓÈÛÐÖÕÚÏÐ×Úɯ ÙÌÓÌɪ

ÝÈÕÛɯÛÖɯÛÏÙÌÌɯÒÌàɯÔÈÕÈÎÌÔÌÕÛɯØÜÌÚÛÐÖÕÚɯ

ȹ*,0ÚȺɯ×ÖÚÌËɯÉàɯ!/ ȯɯ 

¶ *,0ɯƕȯɯ6ÏÈÛɯÈÙÌɯÛÏÌɯÛÙÐÉÜÛÈÙàɯÏÈÉÐɪ

ÛÈÛɯÓÐÔÐÛÐÕÎɯÍÈÊÛÖÙÚɯÖÙɯÛÏÙÌÈÛÚɯ×ÙÌÝÌÕÛɪ

ÐÕÎɯÛÏÌɯÈÊÏÐÌÝÌÔÌÕÛɯÖÍɯËÌÚÐÙÌËɯÛÙÐÉÜɪ

ÛÈÙàɯÏÈÉÐÛÈÛɯ×ÌÙÍÖÙÔÈÕÊÌɯÖÉÑÌÊÛÐÝÌÚȳɯ 

¶ *,0ɯƖȯɯ6ÏÈÛɯÈÙÌɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×Úɯ

ÉÌÛÞÌÌÕɯÛÙÐÉÜÛÈÙàɯÏÈÉÐÛÈÛɯÈÊÛÐÖÕÚɯÈÕËɯ

ŗÚÏɯÚÜÙÝÐÝÈÓɯÖÙɯ×ÙÖËÜÊÛÐÝÐÛàɯÐÔɪ

×ÙÖÝÌÔÌÕÛÚȮɯÈÕËɯÞÏÈÛɯÈÊÛÐÖÕÚɯÈÙÌɯ

×ÖÛÌÕÛÐÈÓÓàɯÔÖÚÛɯÌřÌÊÛÐÝÌȳɯ6ÏÐÊÏɯ

ÈÊÛÐÖÕÚɯÈÙÌɯÔÖÚÛɯÊÖÚÛ-ÌřÌÊÛÐÝÌɯÛÖɯÈËɪ

ËÙÌÚÚɯÏÈÉÐÛÈÛɯÐÔ×ÈÐÙÔÌÕÛÚȳɯ 

¶ *,0ɯƗȯɯ ÙÌɯÛÙÐÉÜÛÈÙàɯÈÊÛÐÖÕÚɯÈÊÏÐÌÝɪ

ÐÕÎɯÛÏÌɯÌß×ÌÊÛÌËɯÉÐÖÓÖÎÐÊÈÓɯÈÕËɯÌÕÝÐɪ

ÙÖÕÔÌÕÛÈÓɯÐÔ×ÙÖÝÌÔÌÕÛÚɯÐÕɯÏÈÉÐÛÈÛɯ

ȻÈÕËɯÐÔ×ÙÖÝÐÕÎɯÚÜÙÝÐÝÈÓɯÖÍɯÚ×ÌÊÐŗÊɯ

ŗÚÏɯÓÐÍÌ-ÚÛÈÎÌÚɯÛÏÙÖÜÎÏɯÚ×ÌÊÐÌÚɯ

ÎÙÖÞÛÏɯÖÙɯÏÈÉÐÛÈÛɯÊÈ×ÈÊÐÛàȼȳ 

(ÕɯƖƔƕƗɯ"'È,/ɯÊÖÔ×ÓÌÛÌËɯÛÏÌɯŗÙÚÛɯÖÍɯ

ÛÏÌɯŗÙÚÛɯÛÏÙÌÌ-àÌÈÙɯÊàÊÓÌɯÖÍɯÐÛÚɯÕÐÕÌ-àÌÈÙɯ

ÙÖÛÈÛÐÕÎɯ ×ÈÕÌÓɯ ËÌÚÐÎÕȭɯ 3ÏÐÚɯ ÐÚɯ ÈÕɯ ÐÔɪ

×ÖÙÛÈÕÛɯÔÐÓÌÚÛÖÕÌɯÉÌÊÈÜÚÌɯÛÏÙÌÌɯàÌÈÙÚɯÖÍɯ

ËÈÛÈɯÚÜ××ÖÙÛÚɯÛÏÌɯŗÙÚÛɯÙÖÉÜÚÛɯÌÚÛÐÔÈÛÌɯÖÍɯ

ÏÈÉÐÛÈÛɯÚÛÈÛÜÚɯÈÕËɯÌÕÈÉÓÌÚɯÈÕɯÐÕ-ËÌ×ÛÏɯ

ÌÝÈÓÜÈÛÐÖÕɯÖÍɯÛÏÌɯÙÌÓÐÈÉÐÓÐÛàɯÖÍɯ"'È,/ɯ

ÔÌÛÙÐÊÚȭɯ.ÜÙɯÈÉÐÓÐÛàɯÛÖɯËÌÛÌÊÛɯÚÏÖÙÛ-ÛÌÙÔɯ

ÛÌÔ×ÖÙÈÓɯ ×ÈŲÌÙÕÚɯ ÐÚɯ ÌÕÊÖÜÙÈÎÐÕÎɯ ÈÕËɯ

ÚÜÎÎÌÚÛÚɯÛÏÈÛɯ"'È,/ɯÔÌÛÙÐÊÚɯÈÙÌɯÉÖÛÏɯ

ÐÕÍÖÙÔÈÛÐÝÌɯÈÕËɯ×ÙÌÊÐÚÌȭɯ"'È,/ɀÚɯÊÈ×Èɪ Figure 1. Boxplot example  

UNDERSTANDING BOXPLOTS  

¶ The line in the box shows the median 
value: half (50%) of the values fall 
above this line and half fall below it.  

¶ The lower quartile value (Q1, 25%), 
and the upper quartile value (75%, 
Q3) are shown as the top and bottom 
lines of the box.  

¶ In the Figure 1 example, an outlier is 
any value that is greater than or less 
than 1.5 multiplied by the Inter Quar-
tile Range (IQR; Q3-Q1), away from 
the max and min values. The IQR is 

the black box and outliers are repre-
sented with dots.  

¶ A symmetric distribution is shown 
(i.e., the median is near the ñmiddleò 
and the whiskersðthe lines above and 
below the box that indicate variability 
outside the upper and lower quartiles 
of the dataset ðare roughly the same 
length. A skewed distribution would 
have the median value off center and/
or whiskers of different lengths and/or 
many outliers far from the IQR box.  
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Habitat Status & Trends  

"'È,/ɯÐÚɯÈÉÓÌɯÛÖɯ×ÙÖËÜÊÌɯ ÙÖÉÜÚÛɯ

ÌÚÛÐÔÈÛÌÚɯÖÍɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚȭɯ2ÛÈÛÜÚɯÍÖÙɯÒÌàɯ

ÔÌÛÙÐÊÚɯ ÍÙÖÔɯ ÛÏÌɯ ƖƔƕƕ-ƖƔƕƗɯ ËÈÛÈÚÌÛɯ ÐÕɯ

ÌÈÊÏɯÞÈÛÌÙÚÏÌËɯÐÚɯËÌ×ÐÊÛÌËɯÖÕɯÛÏÌɯÕÌßÛɯ

×ÈÎÌÚɯ ÜÚÐÕÎɯ !Ößɯ ÈÕËɯ 6ÏÐÚÒÌÙɯ ×ÓÖÛÚȭɯ

3ÏÌÚÌɯ×ÓÖÛÚɯÊÈÕɯÉÌɯÜÚÌËɯÛÖɯÊÖÕÝÌàɯÐÕÍÖÙɪ

ÔÈÛÐÖÕɯÈÉÖÜÛɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯÈɯÔÌÈÚɪ

ÜÙÌËɯ ÈŲÙÐÉÜÛÌȮɯ ÈÕËɯ ÚÏÖÞɯ ÓÈÙÎÌÓàɯ ÛÏÌɯ

ÚÈÔÌɯÐÕÍÖÙÔÈÛÐÖÕɯÛÏÈÛɯÐÚɯÚÌÌÕɯÐÕɯÈɯÏÐÚÛÖɪ

ÎÙÈÔȭɯ!Öß×ÓÖÛÚɯÈÙÌɯÌÚ×ÌÊÐÈÓÓàɯÜÚÌÍÜÓɯÍÖÙɯ

ÊÖÔ×ÈÙÐÕÎɯ ÔÜÓÛÐ×ÓÌɯ ËÐÚÛÙÐÉÜÛÐÖÕÚȭɯ (Õɯ

"'È,/ȮɯÍÖÙɯÌßÈÔ×ÓÌȮɯÞÌɯÈÙÌɯÖÍÛÌÕɯÐÕÛÌÙɪ

ÌÚÛÌËɯÐÕɯÊÖÔ×ÈÙÐÕÎɯËÐÚÛÙÐÉÜÛÐÖÕÚɯÖÍɯÏÈÉÐɪ

ÛÈÛɯ ÈŲÙÐÉÜÛÌÚɯ ÈÊÙÖÚÚɯ ÞÈÛÌÙÚÏÌËÚȭɯ 3ÏÌɯ

ÉÖß×ÓÖÛÚɯÐÕɯ%ÐÎÜÙÌɯƖȹÈ-ËȺɯÚÏÖÞɯÛÏÌɯÚÛÈÛÜÚɯ

ÖÍɯÚÌÓÌÊÛɯ"'È,/ɯÔÌÛÙÐÊÚɯÈÕËɯÛÏÌɯËÐÚÛÙÐɪ

ÉÜÛÐÖÕɯ ÖÍɯ ÛÏÌÚÌɯ ÔÌÛÙÐÊÚɀɯ ÝÈÓÜÌÚɯ ÞÐÛÏÐÕɯ

ÌÈÊÏɯ"'È,/ɯÞÈÛÌÙÚÏÌËȭɯ3ÏÌɯÞÈÛÌÙÚÏÌËɯ

ÔÌËÐÈÕɯÐÚɯÚÏÖÞÕɯÉàɯÛÏÌɯÚÖÓÐËɯÓÐÕÌɯÐÕɯÛÏÌɯ

ÔÐËËÓÌɯÖÍɯÌÈÊÏɯÉÖß×ÓÖÛȭɯ3ÏÌɯÉÓÜÌɯÉÖßÌÚɯ

ÐÕËÐÊÈÛÌɯ Èɯ ÙÈÕÎÌɯ ÐÕɯ ÞÏÐÊÏɯ ÛÏÌɯ ÔÐËËÓÌɯ

ƙƔǔɯÖÍɯÛÏÌɯËÈÛÈɯÈÙÌɯÊÖÕÛÈÐÕÌËɯÍÖÙɯÌÈÊÏɯ

ÞÈÛÌÙÚÏÌËȭɯ3ÏÌɯËÖŲÌËɯÓÐÕÌÚɯȹɁÞÏÐÚÒÌÙÚɂȺɯ

ÚÏÖÞɯÛÏÌɯÌßÛÌÕÛɯÖÍɯÛÏÌɯÙÌÚÛɯÖÍɯÛÏÌɯËÈÛÈȮɯ

ÌßÊÓÜËÐÕÎɯ ÖÜÛÓÐÌÙÚȮɯ ÈÕËɯ ÛÏÌɯ ÐÕËÐÝÐËÜÈÓɯ

×ÖÐÕÛÚɯËÌÚÊÙÐÉÌɯÖÜÛÓÐÌÙɯ×ÖÐÕÛÚɯɬɯÐÕËÐÝÐËÜɪ

ÈÓɯÚÐÛÌÚɯÞÏÌÙÌɯÛÏÌɯÔÌÈÚÜÙÌËɯÝÈÓÜÌɯÍÈÓÓÚɯ

ÞÌÓÓɯÖÜÛÚÐËÌɯÛÏÌɯÙÈÕÎÌɯÖÍɯÛÏÌɯÙÌÚÛɯÖÍɯÛÏÌɯ

ËÈÛÈɯÞÐÛÏÐÕɯÛÏÈÛɯÞÈÛÌÙÚÏÌËȭɯ 

(ÕɯÔÈÕàɯÊÈÚÌÚȮɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚɯŗÕËÐÕÎÚɯ

ÈÓÐÎÕɯÞÌÓÓɯÞÐÛÏɯÈɯ×ÙÐÖÙÐɯÈÚÚÜÔ×ÛÐÖÕÚȭɯ%ÖÙɯ

ÌßÈÔ×ÓÌɯÛÏÌɯÍÙÌØÜÌÕÊàɯÖÍɯÓÈÙÎÌɯÞÖÖËàɯ

ËÌÉÙÐÚɯÐÕɯÛÏÌɯ2ÌÊÌÚÏɯ1ÐÝÌÙɯÐÚɯÎÌÕÌÙÈÓÓàɯ

ÏÐÎÏÌÙɯÛÏÈÕɯÐÕɯÖÛÏÌÙɯÓÖÊÈÛÐÖÕÚȮɯÈÚɯÔÐÎÏÛɯ

ÉÌɯÌß×ÌÊÛÌËɯÍÖÙɯÈɯÞÈÛÌÙÚÏÌËɯÛÏÈÛɯÐÚɯÐËÌÕɪ

ÛÐŗÌËɯÈÚɯÈɯÙÌÍÌÙÌÕÊÌɯÚÛÙÌÈÔɯÐÕɯÔÈÕàɯÙÌɪ

ÎÐÖÕÈÓɯ×ÙÖÎÙÈÔÚɯȹ%ÐÎÜÙÌɯƖÈȺȭɯ2ÐÔÐÓÈÙÓàȮɯ

ÛÏÌɯ2ÌÊÌÚÏɯ1ÐÝÌÙɯÈÓÚÖɯÌßÏÐÉÐÛÚɯÙÌÓÈÛÐÝÌÓàɯ

ÓÖÞɯÓÌÝÌÓÚɯÖÍɯŗÕÌɯÚÌËÐÔÌÕÛɯȹ#ƙƔȺɯÙÌÓÈÛÐÝÌɯ

ÛÖɯÖÛÏÌÙɯÞÈÛÌÙÚÏÌËÚɯȹ%ÐÎÜÙÌɯƖÉȺȭɯ 

3ÏÌɯ ×ÙÖÊÌÚÚɯ ÖÍɯ ÚÜÔÔÈÙÐáÐÕÎɯ ÚÛÈÛÜÚɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÏÈÚɯÜÕËÌÙÚÊÖÙÌËɯÛÏÌɯÝÈÓÜÌɯ

ÖÍɯÚÛÙÈÛÐŗÊÈÛÐÖÕȭɯ3ÏÌɯ"'È,/ɯÚÜÙÝÌàɯËÌɪ

ÚÐÎÕɯÐÚɯÚÛÙÈÛÐŗÌËɯÉàɯÝÈÓÓÌàɯÊÓÈÚÚɯȹÐȭÌȭȮɯÉÙÖɪ

ÒÌÕɯ ÖÜÛɯ Éàɯ ÔÈÛÌÙÐÈÓɯ ÚÖÜÙÊÌȮɯ ÛÙÈÕÚ×ÖÙÛȮɯ

ÈÕËɯËÌ×ÖÚÐÛÐÖÕÈÓɯáÖÕÌÚȺɯÈÕËɯÓÈÕËɯÖÞÕÌÙɪ

ÚÏÐ×ɯȹ×ÜÉÓÐÊɯÝÌÙÚÜÚɯ×ÙÐÝÈÛÌȺȭɯ6ÏÐÓÌɯÐÛɯÐÚɯ
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Figure 2(a -d). Watershed level summaries 
of select metric values, average of 2011 -
2013.  
ð-After completion of CHaMPôs first three 
year panel of its nine year rotating panel 
design, CHaMP can produce robust esti-
mates of habitat status in all watersheds.  
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/ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙɯ Ðß 

ÙÌÈÚÖÕÈÉÓÌɯÛÖɯÌß×ÌÊÛɯÛÏÈÛɯÓÈÕËɯÖÞÕÌÙÚÏÐ×ɯ

ÐÚɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏȮɯÈÕËɯ×ÌÙÏÈ×ÚɯÐÕɯÚÖÔÌɯ

ÊÈÚÌÚɯÈɯËÐÙÌÊÛɯËÙÐÝÌÙɯÖÍȮɯÔÈÕàɯÖÍɯÛÏÌɯÔÌÛɪ

ÙÐÊÚɯÊÖÓÓÌÊÛÌËɯÉàɯ"'È,/Ȯɯ×ÌÙÏÈ×ÚɯÓÌÚÚɯ

ÖÉÝÐÖÜÚɯÐÚɯÛÏÈÛɯÔÌÛÙÐÊÚɯÝÈÙàɯÚÐÎÕÐŗÊÈÕÛÓàɯ

ÉàɯÝÈÓÓÌàɯÊÓÈÚÚɯËÜÌɯÛÖɯÛÏÌɯÎÌÖÔÖÙ×ÏÐÊɯ

×ÙÖÊÌÚÚÌÚɯÛÏÈÛɯÚÏÈ×ÌɯÛÏÌɯÓÈÕËÚÊÈ×Ìȭɯ%ÖÙɯ

ÌßÈÔ×ÓÌȮɯÝÈÙÐÈÕÊÌɯÐÕɯÛÏÌɯÈÔÖÜÕÛɯÖÍɯÓÈÙÎÌɯ

ÞÖÖËàɯËÌÉÙÐÚɯÐÚɯÚÜÉÚÛÈÕÛÐÈÓÓàɯÐÕŘÜÌÕÊÌËɯ

ÉàɯÉÖÛÏɯÓÈÕËɯÖÞÕÌÙÚÏÐ×ɯÈÕËɯÝÈÓÓÌàɯÊÓÈÚÚȮɯ

ÞÏÌÙÌÈÚɯÛÏÌɯÍÙÌØÜÌÕÊàɯÖÍɯÍÈÚÛɯÛÜÙÉÜÓÌÕÛɯ

ÏÈÉÐÛÈÛɯÐÚɯÌß×ÓÈÐÕÌËɯÉÌÚÛɯÉàɯÝÈÓÓÌàɯÊÓÈÚÚɯ

ÈÓÖÕÌȭɯ#ÌÛÈÐÓɯÖÕɯ"'È,/ɀÚɯÚÜÙÝÌàɯËÌÚÐÎÕɯ

ÈÕËɯÛÏÌɯÙÖÓÌɯÈÕËɯÝÈÓÜÌɯÖÍɯÚÛÙÈÛÐŗÊÈÛÐÖÕɯÐÚɯ

×ÙÖÝÐËÌËɯÐÕɯ"ÏÈ×ÛÌÙɯ5ȭ 

(Õɯ ÈËËÐÛÐÖÕɯ ÛÖɯ ÌÚÛÐÔÈÛÌÚɯ ÖÍɯ ÚÛÈÛÜÚȮɯ

"'È,/ɯÐÚɯËÌÚÐÎÕÌËɯÛÖɯ×ÙÖÝÐËÌɯÔÌÈÕÐÕÎɪ

ÍÜÓɯÌÚÛÐÔÈÛÌÚɯÖÍɯÛÌÔ×ÖÙÈÓɯÛÙÌÕËÚȮɯÚÏÖÜÓËɯ

ÛÏÌàɯÌßÐÚÛȮɯÈÍÛÌÙɯÕÐÕÌɯàÌÈÙÚɯȹÛÏÙÌÌȮɯÛÏÙÌÌ-

àÌÈÙɯ ×ÈÕÌÓÚȺɯ ÖÍɯ ÚÈÔ×ÓÐÕÎȭɯ "ÜÙÙÌÕÛÓàȮɯ

"'È,/ɯ ÐÚɯ ÈÉÓÌɯ ÛÖɯ ÌÚÛÐÔÈÛÌɯ ÛÌÔ×ÖÙÈÓɯ

×ÈŲÌÙÕÚɯ ÈÛɯ ÈÕÕÜÈÓɯ "'È,/ɯ ÚÐÛÌÚɯ ÖÕÓàȭɯ

3ÏÐÚɯÐÚɯÉÌÊÈÜÚÌɯÈÕÕÜÈÓɯÚÐÛÌÚɯÏÈÝÌɯÉÌÌÕɯ

ÙÌÝÐÚÐÛÌËɯ ȹƗßȺȭɯ 3ÌÔ×ÖÙÈÓɯ ÊÏÈÕÎÌɯ ÌÚÛÐɪ

ÔÈÛÌÚɯÈÙÌɯÔÈËÌɯÉàɯŗŲÐÕÎɯÈɯÓÐÕÌÈÙɯÙÌÎÙÌÚɪ

ÚÐÖÕɯÓÐÕÌɯÛÖɯÛÏÌɯÚÐÛÌɯÓÌÝÌÓɯÔÌÛÙÐÊɯÝÈÓÜÌɯ

ÝÌÙÚÜÚɯ ÛÐÔÌȭɯ 6ÐÛÏɯ ÖÕÓàɯ ÛÏÙÌÌɯ àÌÈÙÚɯ ÖÍɯ

ËÈÛÈɯÞÌɯÈÙÌɯÕÖÛɯÈÉÓÌɯÛÖɯËÐřÌÙÌÕÛÐÈÛÌɯÚÏÖÙÛ

-ÛÌÙÔɯ ÛÌÔ×ÖÙÈÓɯ ÝÈÙÐÈÉÐÓÐÛàɯ ÍÙÖÔɯ ÓÖÕÎ-

ÛÌÙÔɯÓÐÕÌÈÙɯÛÙÌÕËÚɯÐÕɯÔÌÛÙÐÊÚɯÐÕɯÈɯÚÛÈÛÐÚÛÐɪ

ÊÈÓÓàɯ ÚÖÜÕËɯ ÔÈÕÕÌÙȭɯ -ÖÕÌÛÏÌÓÌÚÚȮɯ ÞÌɯ

ÊÈÕɯ×ÙÖËÜÊÌɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÚÐÎÕÐŗÊÈÕÛɯÞÈɪ

ÛÌÙÚÏÌËɯÓÌÝÌÓɯÚÜÔÔÈÙÐÌÚɯÖÍɯàÌÈÙ-ÛÖ-àÌÈÙɯ

ÊÏÈÕÎÌɯÈÛɯÈÕÕÜÈÓɯÚÐÛÌÚȭɯȹ%ÐÎÜÙÌɯƗÈ-ÊȺȭɯ!àɯ

ƖƔƕƝȮɯÈÛɯÛÏÌɯÌÕËɯÖÍɯÛÏÌɯÕÐÕÌ-àÌÈÙɯËÌÚÐÎÕȮɯ

"'È,/ɯÈÕÕÜÈÓɯÚÐÛÌÚɯÞÐÓÓɯÏÈÝÌɯÉÌÌÕɯÝÐÚÐÛɪ

ÌËɯƝßɯÈÕËɯÈÓÓɯÙÖÛÈÛÐÕÎɯ×ÈÕÌÓɯÚÐÛÌÚɯÞÐÓÓɯ

ÏÈÝÌɯÉÌÌÕɯÝÐÚÐÛÌËɯƗßȮɯÚÖɯÈÓÓɯÚÐÛÌÚɯÊÈÕɯÉÌɯ

ÜÚÌËɯÐÕɯÓÖÕÎ-ÛÌÙÔɯÛÌÔ×ÖÙÈÓɯ×ÈŲÌÙÕɯȹÐȭÌȭȮɯ

ÛÙÌÕËȺɯÌÚÛÐÔÈÛÐÖÕȭ 

3ÏÌɯ×ÓÖÛÚɯÖÕɯÛÏÐÚɯ×ÈÎÌɯÈÕËɯÐÕɯ ××ÌÕɪ

ËÐßɯ  ɯ ËÌ×ÐÊÛɯÞÈÛÌÙÚÏÌËɯ ÚÜÔÔÈÙÐÌÚɯ ÖÍɯ

ÚÐÛÌ-ÓÌÝÌÓɯ ÊÏÈÕÎÌɯÍÖÙɯ ÚÌÓÌÊÛɯ ÔÌÛÙÐÊÚɯ ÈÛɯ

ÈÕÕÜÈÓɯ ÚÐÛÌÚɯ ÚÈÔ×ÓÌËɯ ÍÙÖÔɯ ƖƔƕƕ-ƖƔƕƗȭɯ

3ÏÌÚÌɯ ×ÓÖÛÚɯ ÈÙÌɯ ÐÕÊÓÜËÌËɯ ÏÌÙÌɯ ÖÕÓàɯ ÈÚɯ

ÌßÈÔ×ÓÌÚɯ ÖÍɯ ÖÜÙɯ ÈÉÐÓÐÛàɯ ÛÖɯ ÌÚÛÐÔÈÛÌɯ

ÊÏÈÕÎÌȮɯÉÜÛɯÕÖÛɯÈÚɯÌÝÐËÌÕÊÌɯÖÍɯÚÛÈÛÐÚÛÐÊÈÓɪ

Óàɯ ÚÐÎÕÐŗÊÈÕÛɯ ÓÖÕÎɬÛÌÙÔɯ ÓÐÕÌÈÙɯ ÛÙÌÕËÚȭɯ

/ÖÚÐÛÐÝÌɯÝÈÓÜÌÚɯÐÕËÐÊÈÛÌɯÐÕÊÙÌÈÚÌÚɯÐÕɯÛÏÌɯ

ÚÐÛÌ-ÓÌÝÌÓɯÈÝÌÙÈÎÌɯÖÍɯÌÈÊÏɯÔÌÛÙÐÊɯÖÝÌÙɯÛÏÌɯ

ÛÏÙÌÌɯàÌÈÙÚȮɯÞÏÐÓÌɯÕÌÎÈÛÐÝÌɯÝÈÓÜÌÚɯÐÕËÐɪ

ÊÈÛÌɯËÌÊÙÌÈÚÌÚȭɯ!Öß×ÓÖÛÚɯÚ×ÈÕÕÐÕÎɯÉÖÛÏɯ

×ÖÚÐÛÐÝÌɯÈÕËɯÕÌÎÈÛÐÝÌɯÝÈÓÜÌÚɯÙÌÝÌÈÓɯÛÏÈÛɯ

ÚÖÔÌɯÚÐÛÌÚɯÞÐÛÏÐÕɯÛÏÈÛɯÞÈÛÌÙÚÏÌËɯÚÏÖÞÌËɯ
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Figure 3(a -c). Watershed level summaries of site - level change  for select met-
rics across CHaMP watershed annual sites, 2011 -2013.  

ð-Given the highly imprecise nature of estimating trends with only three years 
of data, caution should be exercised in making inference from these boxplots. 
Increases or decreases may or may not be indicative of long term trends, but 
could well be simply year -year variability, measurement noise, etc.  
 
CHaMPôs ability to precisely identify meaningful, long- term trends will increase 
substantially after additional years of data collection per the nine -year study 
design.  
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ß %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

ÐÕÊÙÌÈÚÌÚɯ ÐÕɯ ÛÏÌɯ ÔÌÛÙÐÊȮɯ ÞÏÐÓÌɯ ÖÛÏÌÙÚɯ

ÚÏÖÞÌËɯËÌÊÙÌÈÚÌÚȭɯ 

!ÙÖÈËÓàɯÚ×ÌÈÒÐÕÎȮɯÚÖÔÌɯÔÌÛÙÐÊÚɯÈ×ɪ

×ÌÈÙɯÛÖɯÏÈÝÌɯÔÖÝÌËɯÐÕɯÛÏÌɯËÐÙÌÊÛÐÖÕɯÌßɪ

×ÌÊÛÌËɯÍÖÙɯÏÈÉÐÛÈÛɯÙÌÚÛÖÙÈÛÐÖÕɯÈÊÛÐÖÕÚɯÐÕɯ

(,6Úȭɯ %ÖÙɯ ÌßÈÔ×ÓÌȮɯ ÛÏÌɯ (,6Úɯ ÐÕɯ ÛÏÌɯ

)ÖÏÕɯ#ÈàȮɯ+ÌÔÏÐȮɯÈÕËɯ3ÜÊÈÕÕÖÕɯÍÖÊÜÚȮɯÐÕɯ

×ÈÙÛȮɯÖÕɯÐÕÊÙÌÈÚÐÕÎɯŘÖÖË×ÓÈÐÕɯÊÖÕÕÌÊÛÐÝÐɪ

Ûàɯ ÈÕËɤÖÙɯ ÙÌËÜÊÛÐÖÕÚɯ ÐÕɯ ÊÏÈÕÕÌÓÐáÈÛÐÖÕȰɯ

ÞÏÌÙÌÈÚɯÈÊÛÐÖÕÚɯÐÕɯÛÏÌɯ$ÕÛÐÈÛɯÈÙÌɯÍÖÊÜÚÌËɯ

ÖÕɯÛÏÌɯ×ÓÈÊÌÔÌÕÛɯÖÍɯÐÕÚÛÙÌÈÔɯÚÛÙÜÊÛÜÙÌÚɯ
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ASOTIN CREEK IMW  

¶ CHaMP surveys are being used in 
the Asotin IMW to identify limiting 
factors (KMQ1; lack of channel com-
plexity and flow refugia), plan a 
restoration action (KMQ2), and eval-
uate the response of large woody 
debris (LWD) additions on juvenile 
steelhead and their habitat (KMQ3).  

¶ CHaMP DEMs were modified to re-
flect the predicted physical change 
expected from LWD additions 
(Figure 4). These data were then 
used to develop a hydraulic model 
across the project reach in order to 
generate 0.1m precision depth and 

water velocity field estimates based 
on both the actual and modified 
DEMs. Finally, the depth and velocity 
changes were used in a net rate of 
energy intake (NREI) model to esti-
mate the expected change in fish 
capacity resulting from the restora-
tion action (Predicted, Top row)  

¶ Pre- and post-implementation 
CHaMP surveys conducted on the 
same reaches were used to compare 
the predicted response to the actual 
physical and biological changes re-
sulting from implementation of the 
restoration plan (Actual, Bottom 

row). After only one year, physical 
and biological responses were evi-
dent and in the direction expected.  
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Figure 4. CHaMP metrics are being used in the Asotin IMW and other watersheds to model expected changes in depth, veloc-
i t y  and Net  Rat e of  Energy I n t ake ( an indicat or  of  f ish  carrying capacity) from installing wood structures) (Predicted, Top 
row). Data collected just one year after project implementation (Actual, Bottom row) show there were physical and biologi-
cal responses and in the direction expected.  
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Figure 5. Percentage increase in habitat available to anadromous salmonids due 
to tributary reconnections (highlighted in white, including Little Springs Creek 
shown as an inset) in the Lemhi River through 2012 and the predicted changes in 
freshwater productivity (smolts/adult) estimated to occur as a result of those 
actions.  
 
Productivity improvements for steelhead are estimated to exceed the 4% target 
identified in the BiOp. The 7% productivity improvement target for spring/
summer Chinook salmon is unlikely to be achieved.   
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(ÕɯƖƔƕƗɯ"'È,/-(2$,/ɯÚÛÈřɯÊÖÓÓÈÉÖɪ

ÙÈÛÌËɯ ÞÐÛÏɯ ÊÖ-ÔÈÕÈÎÌÙÚɯ ÛÖɯ ÚÐÔÜÓÈÛÌɯ Èɯ

ÚÌÙÐÌÚɯ ÖÍɯ ÈËËÐÛÐÖÕÈÓɯ ÏÈÉÐÛÈÛɯ ÙÌÚÛÖÙÈÛÐÖÕɯ

ÈÊÛÐÖÕÚȮɯÜÚÐÕÎɯÛÏÌɯÞÈÛÌÙÚÏÌËɯ×ÙÖËÜÊÛÐÖÕɯ

ÔÖËÌÓȮɯÛÏÈÛɯÞÖÜÓËɯÉÌɯÓÐÒÌÓàɯÛÖɯÈÊÏÐÌÝÌɯ

ÛÏÌɯ ƛǔɯ ×ÙÖËÜÊÛÐÝÐÛàɯ ÐÔ×ÙÖÝÌÔÌÕÛɯ ÍÖÙɯ

Ú×ÙÐÕÎɤÚÜÔÔÌÙɯ "ÏÐÕÖÖÒɯ ÚÈÓÔÖÕȭɯ .ÕÌɯ

ÚÊÌÕÈÙÐÖȮɯ ÛÏÌɯ ÙÌÊÖÕÕÌÊÛÐÖÕɯ ÖÍɯ 3ÌßÈÚɯ

"ÙÌÌÒȮɯÐÚɯÐÓÓÜÚÛÙÈÛÌËɯÐÕɯ%ÐÎÜÙÌɯƚɯȹÓÖÞÌÙɯ

ÓÌÍÛ-ÏÈÕËɯÊÖÙÕÌÙȺɯȭ 

"ÜÙÙÌÕÛÓàȮɯ "'È,/ɯ ËÈÛÈɯ ÈÙÌɯ ÉÌÐÕÎɯ

ÜÚÌËɯÛÖɯ×ÈÙÈÔÌÛÌÙÐáÌɯÛÏÌɯÞÈÛÌÙÚÏÌËɯ×ÙÖɪ

ËÜÊÛÐÖÕɯÔÖËÌÓɯÍÖÙɯÛÏÌɯ6ÌÕÈÛÊÏÌÌȮɯ$ÕÛÐÈÛȮɯ

ÈÕËɯ+ÌÔÏÐȭɯ"'È,/ɯÔÌÛÙÐÊÚɯÊÖÜÓËɯÈÓÚÖɯ

ÉÌɯÜÚÌËɯÐÕɯÛÏÌɯÙÌÎÐÖÕɯÛÖɯÐÕÍÖÙÔɯÛÏÌɯÞÖÙÒɯ

ÖÍɯ ÕÖÕ-"'È,/ɯ ÞÈÛÌÙÚÏÌËÚȭɯ %ÖÙɯ ÌßÈÔɪ

×ÓÌȮɯ ÞÈÛÌÙÚÏÌËÚɯ ÛÏÈÛɯ ÏÈÝÌɯ ËÌÝÌÓÖ×ÌËɯ

$ÊÖÚàÚÛÌÔɯ #ÐÈÎÕÖÚÐÚɯ ÈÕËɯ 3ÙÌÈÛÔÌÕÛɯ

ȹ$#3ȺɯÔÖËÌÓɯÖÜÛ×ÜÛÚɯÔÈàɯÞÐÚÏɯÛÖɯÌßɪ

×ÓÖÙÌɯÛÏÌɯÜÛÐÓÐÛàɯÖÍɯÔÌÛÙÐÊÚɯÈÕËɯÕÌÛÞÖÙÒɯ

ÔÈ×ɯ×ÙÖËÜÊÛÚɯÍÖÙɯÝÈÓÐËÈÛÐÖÕɯÖÍɯÌßÐÚÛÐÕÎɯ

$#3ɯ×ÙÖËÜÊÛÚȮɯÚÜÊÏɯÈÚɯÔÈ××ÌËɯÌÚÛÐÔÈÛÌÚɯ

ÖÍɯÏÈÉÐÛÈÛɯØÜÈÓÐÛàɯÖÙɯÙÌÊÖÝÌÙàɯ×ÖÛÌÕÛÐÈÓȭɯ

/ÙÌÓÐÔÐÕÈÙàɯ"'È,/-(2$,/ɯÔÈ×ɯ×ÙÖËɪ

ÜÊÛÚɯÍÖÙɯÕÖÕ-"'È,/ɯÞÈÛÌÙÚÏÌËÚɯÛÏÈÛɯÈÙÌɯ

ÜÚÐÕÎɯ$#3ȮɯÚÜÊÏɯÈÚɯÛÏÌɯ.ÒÈÕÖÎÈÕȮɯÞÐÓÓɯ

ÉÌɯÈÝÈÐÓÈÉÓÌɯÐÕɯÍÈÓÓɯƖƔƕƙȭ 
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Lemhi River  

CHaMP data in the Lemhi River are 
being leveraged in a watershed pro-
duction model to evaluate the effec-
tiveness of completed restoration ac-
tions and types and extents of addi-
tional restoration actions that may be 
necessary to achieve freshwater 
productivity targets identified in the 
2008 Biological Opinion (KMQ2). Res-
toration actions in the Lemhi include in
-stream restoration actions as well as 
the addition of tributary habitat via the 
reestablishment of flow and removal of 
migration barriers.  

CHaMP habitat data and ISEMP fish 
data were used to evaluate the quanti-

ty and quality of habitat available to 
anadromous salmonids from all resto-
ration actions completed through 2012 
and to predict accompanying changes 
in adult and juvenile abundance and 
freshwater productivity (smolts/adult; 
Figure 5). Results suggested that res-
toration actions completed through 
2012 would be likely to achieve fresh-
water productivity improvement tar-
gets for steelhead, but not the seven 
percent target for spring/summer Chi-
nook salmon.  

CHaMP data from remaining dis-
connected tributaries were used to 

simulate a suite of additional tributary 
reconnections and targeted in-stream 
restoration actions that would be capa-
ble of meeting productivity targets for 
spring/summer Chinook salmon. An 
example of one such scenario, which 
also provided greater benefits for 
steelhead, is illustrated in Figure 6. 

Figure 6. Estimated incremental change in habitat availability and steelhead and 
spring/summer Chinook salmon productivity due to the simulated reconnection of 
Texas Creek.  
 
Under this scenario, estimates suggest that 7% freshwater productivity targets for 
spring/summer Chinook salmon would be met and  result in an additional 2% im-
provement in steelhead productivity.  
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Coordinating Metrics Across 

Other Habitat Programs  

"'È,/ɯÐÚɯÕÖÛɯÛÏÌɯÖÕÓàɯ×ÙÖÎÙÈÔɯÊÖÓɪ

ÓÌÊÛÐÕÎɯÏÈÉÐÛÈÛɯÚÜÙÝÌàɯËÈÛÈɯÐÕɯÛÏÌɯÐÕÛÌÙÐÖÙɯ

"ÖÓÜÔÉÐÈɯ 1ÐÝÌÙɯ !ÈÚÐÕȭɯ  ÊÊÖÙËÐÕÎÓàȮɯ

"'È,/ɯÞÈÚɯËÌÚÐÎÕÌËɯÛÖɯÊÙÌÈÛÌɯÔÌÛÏÖËÚɯ

ÛÏÈÛɯÊÖÜÓËɯÉÌɯÌß×ÖÙÛÌËɯÛÖɯÖÛÏÌÙɯÔÖÕÐÛÖÙɪ

ÐÕÎɯ×ÙÖÎÙÈÔÚɯÈÕËɯÔÌÛÙÐÊÚɯÛÏÈÛɯÊÖÜÓËɯÉÌɯ

ÓÌÝÌÙÈÎÌËɯÐÕɯÛÏÌɯÌřÖÙÛÚɯÖÍɯÖÛÏÌÙÚȭɯ(ÕɯƖƔƕƗɯɯ

ÊÖÓÓÈÉÖÙÈÛÐÖÕɯÉÌÛÞÌÌÕɯ"'È,/ɯÈÕËɯÛÏÌɯ

!/ ɀÚɯ  ÊÛÐÖÕɯ $řÌÊÛÐÝÌÕÌÚÚɯ ,ÖÕÐÛÖÙÐÕÎɯ

ȹ $,ȺɯÎÙÌÞɯÛÏÌɯ"'È,/,ÖÕÐÛÖÙÐÕÎȭÖÙÎɯ

ËÈÛÈɯÔÈÕÈÎÌÔÌÕÛɯÚàÚÛÌÔɯÛÖɯÚÜ××ÖÙÛɯÈÕËɯ

ÚÌÙÝÌɯËÈÛÈɯÍÙÖÔɯÛÏÌɯ $,ɯÌřÖÙÛȭɯ"ÖÓÓÈÉÖɪ

ÙÈÛÐÖÕɯ ÞÐÛÏɯ ÛÏÌɯ  $,ɯ ×ÙÖÑÌÊÛɯ ÏÈÚɯ ÈÓÚÖɯ

ÍÜÙÛÏÌÙÌËɯÙÌÎÐÖÕÈÓɯÔÖÕÐÛÖÙÐÕÎɯ×ÙÖÎÙÈÔɯ

ÔÌÛÙÐÊɯÚÛÈÕËÈÙËÐáÈÛÐÖÕȮɯÈÚɯÛÏÌɯ $,ɯ×ÙÖɪ

ÛÖÊÖÓɯÞÈÚɯÉÜÐÓÛɯÛÖɯÐÕÊÖÙ×ÖÙÈÛÌɯÈÕËɯÓÌÝÌÙɪ

ÈÎÌɯ"'È,/ɀÚɯÔÌÛÙÐÊÚɯÈÕËɯËÈÛÈɯÔÈÕÈÎÌɪ

ÔÌÕÛɯÛÖÖÓÚȭɯ 

4ÕÛÐÓɯÙÌÊÌÕÛÓàȮɯËÈÛÈɯÍÙÖÔɯÖÛÏÌÙɯ×ÙÌÌßɪ

ÐÚÛÐÕÎɯ ÏÈÉÐÛÈÛɯ ÚÜÙÝÌàɯ ÌřÖÙÛÚɯ ÚÜÊÏɯ ÈÚɯ

/ "%(2'ɤ(-%(2'ɯ !ÐÖÓÖÎÐÊÈÓɯ .×ÐÕÐÖÕɯ

ȹ/(!.ȺɯÏÈÝÌɯÕÖÛɯÉÌÌÕɯÌÝÈÓÜÈÛÌËɯÛÖɯÐËÌÕɪ

ÛÐÍàɯ ÊÖÔÔÖÕɯ ÔÌÛÙÐÊÚȮɯ ÕÖÙɯ ÏÈÚɯ ÈÕàɯ

ÈŲÌÔ×ÛɯÉÌÌÕɯÔÈËÌɯÛÖɯÙÌ×ÖÙÛɯÛÏÖÚÌɯÊÖÔɪ

ÔÖÕɯÔÌÛÙÐÊÚɯÐÕɯÈɯÚÐÕÎÓÌɯÓÖÊÈÛÐÖÕȭɯ 

1ÌÊÖÎÕÐáÐÕÎɯÛÏÌɯÝÈÓÜÌɯÐÕɯÐËÌÕÛÐÍàÐÕÎɯ

ÊÖÔÔÖÕɯÔÌÛÙÐÊÚɯÈÔÖÕÎɯÛÏÌɯÔÜÓÛÐÛÜËÌɯÖÍɯ

ÏÈÉÐÛÈÛɯÚÜÙÝÌàɯÐÕÐÛÐÈÛÐÝÌÚȮɯÈÕËɯÙÌ×ÖÙÛÐÕÎɯ

ÛÏÖÚÌɯÔÌÛÙÐÊÚɯÐÕɯÈɯÚÐÕÎÓÌɯÈÊÊÌÚÚÐÉÓÌɯÓÖÊÈɪ

ÛÐÖÕȮɯÐÕɯƖƔƕƗɯ!/ ɯÛÈÚÒÌËɯ"'È,/ɯÞÐÛÏɯ

Ìß×ÈÕËÐÕÎɯÐÛÚɯËÈÛÈÉÈÚÌɯÛÖɯÚÛÖÙÌɯÈÕËɯÚÌÙÝÌɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÊÖÓÓÌÊÛÌËɯÉàɯ/(!.ȭɯ 

!àɯÛÏÌɯÌÕËɯÖÍɯƖƔƕƘȮɯÛÏÌɯ"'È,/ɯËÈÛÈɪ

ÉÈÚÌɯÞÐÓÓɯÉÌɯÔÖËÐŗÌËɯÛÖɯ×ÙÖÝÐËÌɯÈÊÊÌÚÚɯ

ÛÖɯÊÖÔÔÖÕɯÔÌÛÙÐÊÚɯÉÌÛÞÌÌÕɯ/(!.ɯÈÕËɯ

"'È,/ȭɯ &ÌÕÌÙÈÓÓàȮɯ ÛÏÌÚÌɯ ÔÌÛÙÐÊÚɯ ÍÈÓÓɯ

ÐÕÛÖɯÛÞÖɯÊÈÛÌÎÖÙÐÌÚɯȹÚÌÌɯ3ÈÉÓÌɯƕȺȯ 

¶ ,ÌÛÙÐÊÚɯÛÏÈÛɯÈÙÌɯÐÕÛÌÙÊÏÈÕÎÌÈÉÓÌɯÞÐÛÏɯ

ÓÐÔÐÛÌËɯÔÈÕÐ×ÜÓÈÛÐÖÕɯÈÕË 

¶ ,ÌÛÙÐÊÚɯÛÏÈÛɯÊÈÕɯÉÌɯÔÈËÌɯÊÖÔ×ÈÛÐÉÓÌɯ

ÝÐÈɯ ɁÊÙÖÚÚÞÈÓÒÚȰɂɯ ÙÌØÜÐÙÐÕÎɯ ÈËÑÜÚÛɪ

ÔÌÕÛÚɯÖÙɯÚÛÈÛÐÚÛÐÊÈÓɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕÚȭ 

!ÌàÖÕËɯ ÚÐÔ×Óàɯ ÙÌ×ÖÙÛÐÕÎɯ ÊÖÔÔÖÕɯ

ÔÌÛÙÐÊÚȮɯ ËÈÛÈÉÈÚÌɯ ÐÕÍÖÙÔÈÛÐÖÕɯÊÈÕɯ ×ÙÖɪ

ÝÐËÌɯÚ×ÈÛÐÈÓɯÈÎÎÙÌÎÈÛÐÖÕɯÖÍɯËÈÛÈɯÛÖɯÉÌŲÌÙɯ

ÌßÛÌÕËɯÚÐÛÌ-ÉÈÚÌËɯÙÌÚÜÓÛÚɯÛÖɯ×ÙÖÎÙÌÚÚÐÝÌÓàɯ

ÓÈÙÎÌÙɯÚ×ÈÛÐÈÓɯÚÊÈÓÌÚɯȹÌØÜÐÝÈÓÌÕÛɯÛÖɯ$ÝÖÓÜɪ

ÛÐÖÕÈÙÐÓàɯ 2ÐÎÕÐŗÊÈÕÛɯ 4ÕÐÛÚɯ ȹ$24ÚȺȺɯ ÈÕËɯ

("1!ɯ ËÖÔÈÐÕÚɯ ÖÍɯ ÐÕÛÌÙÌÚÛɯ ÍÖÙɯ ÈÕÈËÙÖɪ

ÔÖÜÚɯÚÈÓÔÖÕÐËÚȭɯ 

3ÏÌɯƖƔƕƘɯËÈÛÈÉÈÚÌɯÌřÖÙÛɯÐÚɯÓÐÔÐÛÌËɯÛÖȯ 

ƕȭ "'È,/ɯÈÕËɯ/(!.ɯËÈÛÈɯɬɯÙÌÊÖÎÕÐáÐÕÎɯ

ÛÏÈÛɯÚÜÊÊÌÚÚÍÜÓɯÊÖÔ×ÓÌÛÐÖÕɯÖÍɯÛÏÐÚɯ

ÌřÖÙÛɯÖ×ÌÕÚɯÛÏÌɯËÖÖÙɯÛÖɯÐÕÊÓÜÚÐÖÕɯÖÍɯ

ÈËËÐÛÐÖÕÈÓɯËÈÛÈɯÚÛÙÌÈÔÚɯȹÌȭÎȭȮɯÛÏÌɯ

 ØÜÈÛÐÊɯÈÕËɯ1Ð×ÈÙÐÈÕɯ$řÌÊÛÐÝÌÕÌÚÚɯ

,ÖÕÐÛÖÙÐÕÎɯ/ÙÖÎÙÈÔɯÈÕËɯÛÏÌɯ$ÕÝÐɪ

ÙÖÕÔÌÕÛÈÓɯ,ÖÕÐÛÖÙÐÕÎɯÈÕËɯ ÚÚÌÚÚɪ

ÔÌÕÛɯ/ÙÖÎÙÈÔȺȭ 

Ɩȭ 3ÏÙÌÌɯÜÕÐÝÈÙÐÈÛÌɯÔÌÛÙÐÊÚȯɯÚÛÙÌÈÔɯÛÌÔɪ

×ÌÙÈÛÜÙÌȮɯ×ÖÖÓɯÍÙÌØÜÌÕÊàȮɯÈÕËɯÓÈÙÎÌɯ

ÞÖÖËàɯËÌÉÙÐÚɯÍÙÌØÜÌÕÊàȭ 

(ÕÍÖÙÔÈÛÐÖÕɯÍÙÖÔɯÛÏÌɯƖƔƕƘɯÌřÖÙÛɯÞÐÓÓɯ

ÉÌɯÔÈËÌɯÈÝÈÐÓÈÉÓÌɯÐÕɯÍÖÙÔÈÛÚɯËÌÚÐÎÕÌËɯÛÖɯ

ÚÜ××ÖÙÛɯÈɯÞÐËÌɯÙÈÕÎÌɯÖÍɯÜÚÌÙÚȭɯ$ß×ÌÙÛɯ

/ÈÕÌÓÚɯÔÈàɯÌÓÌÊÛɯÛÖɯËÌŗÕÌɯÛÏÙÌÚÏÖÓËɯÝÈÓɪ

ÜÌÚȮɯÈÓÓÖÞÐÕÎɯËÈÛÈɯÛÖɯÉÌɯÚÜÔÔÈÙÐáÌËɯÐÕɯÈɯ

ɁÚÛÖ×ÓÐÎÏÛɂɯÍÈÚÏÐÖÕȮɯÞÏÌÙÌÐÕɯÎÙÌÌÕɯÝÈÓɪ

ÜÌÚɯÐËÌÕÛÐÍàɯÎÖÖËɯÏÈÉÐÛÈÛȮɯàÌÓÓÖÞɯÔÈÙɪ

ÎÐÕÈÓȮɯÈÕËɯÙÌËɯ×ÖÖÙȭɯ ÓÛÌÙÕÈÛÐÝÌÓàȮɯɁÙÈÞɯ

ËÈÛÈɂɯ ÍÖÙɯ ÚÛÈÕËÈÙËÐáÌËɯ ÔÌÛÙÐÊÚɯ ÞÐÓÓɯ ÉÌɯ

ÈÊÊÌÚÚÐÉÓÌɯÛÖɯÚÜ××ÖÙÛɯÖÛÏÌÙÚɀɯÌřÖÙÛÚɯÚÜÊÏɯ

ÈÚɯ ÞÈÛÌÙÚÏÌËɯ ÔÖËÌÓɯ ×ÈÙÈÔÌÛÌÙÐáÈÛÐÖÕȮɯ

ÈÔÖÕÎɯÖÛÏÌÙÚȭ 

Table 1. CHaMP-PIBO metrics identified as the same or requiring a linear transformation only (22), or similar (need to be 
constructed from measurements (2).  

Directly Exchangeable (10)ðSame Metrics (No cross-walk necessary*) Requires Crosswalk (12)ðSame Metrics (Regression correction necessary) 

Conductivity Pool Percent  

Temperature Pool Frequency 

Site Length Substrate: D16 

Gradient Substrate: D50 

Site Sinuosity Substrate: D84 

Bankfull Width Average Thalweg Depth 

Wetted Width Wetted Width to Depth Ratio 

Pool Tail Fines <2 mm Residual Pool Depth 

Pool Tail Fines < 6mm Bankfull Width CV 

Bankfull Large Wood Frequency Bankfull Width to Depth Ratio CV 

Similar Metrics (2)ðCHaMP can generate (algorithm-based crosswalk) Bankfull Width to Depth 

Percent Undercut Banks Bankfull Large Wood Volume 

Bank Angle  

ɖØÜÈÕÛÐÛÈÛÐÝÌɯÊÙÐÛÌÙÐÈɯÍÖÙɯÙÌÎÙÌÚÚÐÖÕɯ×ÈÙÈÔÌÛÌÙɯÈÕËɯÙƖɯÏÈÝÌɯÕÖÛɯàÌÛɯÉÌÌÕɯÚÌÛȭ 



 CHaMP 2013ðThird Year Lessons Learned Project Synthesis Report 

/ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙɯ ßÝ 

Figure 7. Refinement of CHaMP protocols and metrics from 2011 -2013 has mini-
mized measurement noise (pink) and improved metric reliability. Depending on 
the metric, CHaMP sampling strata (site -- public versus private; valley class ð
material source, transport or deposition) explain an important part of the overall 
metric variation within each watershed.  

The Reliability of CHaMP  

Habitat Metrics  

3ÏÌɯ "'È,/ɯ ƖƔƕƗɯ ŗÌÓËɯ ÚÈÔ×ÓÐÕÎɯ

ÌřÖÙÛɯÌß×ÈÕËÌËɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÈÕÕÜÈÓɯ

ÈÕËɯ ÜÕÐØÜÌɯ ÚÐÛÌÚɯ ÚÜÙÝÌàÌËɯ ÜÚÐÕÎɯ ÛÏÌɯ

"'È,/ɯ×ÙÖÛÖÊÖÓɯȹ3ÈÉÓÌɯƖȺȭɯ3ÏÌɯÊÖÔ×ÓÌɪ

ÛÐÖÕɯÖÍɯÛÏÌɯƖƔƕƗɯÚÈÔ×ÓÐÕÎɯÚÌÈÚÖÕȮɯÈÕËɯÛÏÌɯ

ŗÙÚÛɯÛÏÙÌÌ-àÌÈÙɯ×ÈÕÌÓȮɯÙÌÚÜÓÛÌËɯÐÕɯÈËËÐɪ

ÛÐÖÕÈÓɯÚÐÛÌɯÝÐÚÐÛÚɯÈÕËɯÔÌÈÚÜÙÌÔÌÕÛÚɯÍÖÙɯ

ÛÏÌɯ"'È,/ɯÛÌÈÔɯÛÖɯÜÚÌɯÚÊÙÜÛÐÕÐáÌɯÌÝÌÙàɯ

ÈÚ×ÌÊÛɯ ÖÍɯ ÐÛÚɯ ×ÙÖÎÙÈÔȭɯ 3ÏÐÚɯ ÊÖÕÊÌÙÛÌËɯ

ÌřÖÙÛɯ ÛÖɯ ÐÔ×ÙÖÝÌɯ ÚÈÔ×ÓÐÕÎɯ ÌŚÊÐÌÕÊàɯ

ÈÕËɯÔÌÛÙÐÊɯØÜÈÓÐÛàɯÏÈÚɯÖÊÊÜÙÙÌËɯÈÕÕÜÈÓÓàɯ

ÈÍÛÌÙɯÌÝÌÙàɯŗÌÓËɯÚÌÈÚÖÕɯÚÐÕÊÌɯÛÏÌɯÚÛÈÙÛɯÖÍɯ

"'È,/ɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÐÕɯƖƔƕƕȭɯ ÚɯÚ×Ìɪ

ÊÐŗÊɯÌßÈÔ×ÓÌÚȮɯÙÌŗÕÌÔÌÕÛÚɯÛÖɯÛÏÌɯÜÕËÌÙɪ

ÊÜÛɯÉÈÕÒɯ×ÙÖÛÖÊÖÓɯÏÈÝÌɯÐÕÊÙÌÈÚÌËɯÔÌÈÚɪ

ÜÙÌÔÌÕÛɯ ÙÌ×ÌÈÛÈÉÐÓÐÛàɯ ÈÕËɯ ÔÌÛÙÐÊɯ ÊÖÕɪ

ÛÌÕÛȮɯÈÕËɯÈÕɯÐÕÕÖÝÈÛÐÝÌɯÞÈÛÌÙɯÛÌÔ×ÌÙÈɪ

ÛÜÙÌɯ ØÜÈÓÐÛàɯ ÈÚÚÜÙÈÕÊÌɤØÜÈÓÐÛàɯ ÊÖÕÛÙÖÓɯ

ÛÖÖÓɯËÌÝÌÓÖ×ÌËɯÐÕɯƖƔƕƗɯÏÈÚɯÐÕÊÙÌÈÚÌËɯÛÏÌɯ

ÌŚÊÐÌÕÊàɯ ÖÍɯ ÐËÌÕÛÐÍàÐÕÎɯ ËÈÛÈɯ ÌÙÙÖÙÚȭɯ

"'È,/ɀÚɯ ÌÝÈÓÜÈÛÐÖÕÚɯ ÈÕËɯ ÈËÈ×ÛÐÝÌɯ

ÔÈÕÈÎÌÔÌÕÛɯɯÏÈÝÌɯÙÌÚÜÓÛÌËɯÐÕɯÈɯÚÜÐÛÌɯÖÍɯ

ÔÌÛÙÐÊÚɯ ÛÏÈÛɯ ÈÙÌɯ ÙÌ×ÙÖËÜÊÐÉÓÌɯ ÈÕËɯ ÈÙÌɯ

ÈÊÊÖÔ×ÈÕÐÌËɯÉàɯÝÌÙàɯÓÖÞɯÔÌÈÚÜÙÌÔÌÕÛɯ

ÌÙÙÖÙȮɯÙÌ×ÙÌÚÌÕÛÌËɯÐÕɯ×ÐÕÒɯÐÕɯ%ÐÎÜÙÌɯƛȭɯ 

(ÕɯƖƔƕƗɯ"'È,/ɯÈÓÚÖɯÔÈËÌɯÚÜÉÚÛÈÕɪ

ÛÐÈÓɯÐÔ×ÙÖÝÌÔÌÕÛÚɯÐÕɯÛÏÌɯ×ÙÌÊÐÚÐÖÕɯÈÕËɯ

ÙÌ×ÌÈÛÈÉÐÓÐÛàɯ ÖÍɯ ÔÌÈÚÜÙÐÕÎɯ ÔÈÊÙÖ-

ÐÕÝÌÙÛÌÉÙÈÛÌɯËÙÐÍÛȭɯ(ÛɯÞÈÚɯÖÍɯÚ×ÌÊÐÈÓɯÐÕÛÌÙɪ

ÌÚÛɯÛÖɯ"'È,/ɯÛÖɯÈËËÙÌÚÚɯØÜÌÚÛÐÖÕÚɯÍÙÖÔɯ

!/ ɯÈÉÖÜÛɯÛÏÌɯÝÈÓÜÌɯÖÍɯÐÛÚɯËÙÐÍÛɯÔÌÛÙÐÊɯɯ

ÉÌÊÈÜÚÌɯ ËÙÐÍÛɯ ÐÚɯ ÌÚ×ÌÊÐÈÓÓàɯ ÐÔ×ÖÙÛÈÕÛɯ

ÞÏÌÕɯÊÖÔ×ÈÙÌËɯÛÖɯÔÌÈÚÜÙÌÚɯÖÍɯÉÌÕÛÏÐÊɯ

ÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌÚȯɯÐÛɯÐÚɯÈɯËÐÙÌÊÛɯÔÌÈÚɪ

ÜÙÌɯÖÍɯÍÖÖËɯÈÝÈÐÓÈÉÐÓÐÛàɯÍÖÙɯÑÜÝÌÕÐÓÌɯÚÈÓÔɪ

ÖÕÐËÚȮɯÊÈÕɯÉÌɯÔÖÙÌɯ×ÙÌÊÐÚÌÓàɯÌÚÛÐÔÈÛÌËȮɯ

ÈÕËɯÐÚɯÍÈÙɯÔÖÙÌɯÊÖÚÛ-ÌŚÊÐÌÕÛɯÛÖɯÊÖÓÓÌÊÛɯ

ÈÕËɯ ×ÙÖÊÌÚÚȭɯ  Úɯ ÐÔ×ÖÙÛÈÕÛÓàȮɯ ÛÏÌɯ

"'È,/ɯËÙÐÍÛɯÔÌÛÙÐÊɯÐÚɯÈɯÒÌàɯÊÖÔ×ÖÕÌÕÛɯ

ÐÕɯÔÜÓÛÐÝÈÙÐÈÛÌɯÉÐÖÌÕÌÙÎÌÛÐÊÚɯÔÖËÌÓÚɯÛÏÈÛɯ

Ìß×ÓÐÊÐÛÓàɯ ÓÐÕÒɯ ÏÈÉÐÛÈÛɯ ÛÖɯ ÊÈ×ÈÊÐÛàɯ ÈÕËɯ

ÎÙÖÞÛÏɯ ×ÖÛÌÕÛÐÈÓɯ ÍÖÙɯ ÑÜÝÌÕÐÓÌɯ ÚÛÙÌÈÔ-

ÙÌÈÙÐÕÎɯÚÈÓÔÖÕÐËÚȭ 

 ɯ ÛÈÉÓÌɯ ÚÜÔÔÈÙÐáÐÕÎɯ ÒÌàɯ "'È,/ɯ

ÔÌÛÙÐÊÚɯȹÚÐÕÎÜÓÈÙɯÈÕËɯÔÜÓÛÐÝÈÙÐÈÛÌɯÉÈÚÌËɯ

ÖÕɯÚàÕÛÏÌÚÌÚȮɯÔÖËÌÓɯÖÜÛ×ÜÛÚȺɯÈÕËɯÛÏÌÐÙɯ

ÜÛÐÓÐÛàɯÍÖÙɯÚÜÔÔÈÙàɯÐÕËÐÊÈÛÖÙɯÈÕËɯ×ÙÖËɪ

ÜÊÛɯËÌÝÌÓÖ×ÔÌÕÛȮɯÐÚɯ×ÙÌÚÌÕÛÌËɯÐÕɯ"ÏÈ×ɪ

ÛÌÙɯ5(Ȯɯ"'È,/ɯ,ÌÛÙÐÊɯ ÚÚÌÚÚÔÌÕÛȭȭ 

Estimated reliability of key CHaMP metrics  

Table 2. Summary of unique sites surveyed by regional collaborators using the 
CHaMP protocol, 2011 -2013.  

  2011 2012 2013 
Total Unique Sites  

Surveyed Using CHaMP * 

Methow 25 19 25 49 

Entiat 76 60 79 94 

Wenatchee 23 22 25 43 

Tucannon 24 29 29 49 

South Fork Salmon 33 25 25 55 

Lemhi 42 48 48 109 

Minam - - 10 10 

John Day 59 73 77 188 

Upper Grande Ronde 56 56 54 129 

Yankee Fork - - 25 25 

AEM - - 29 29 

BPA-Funded Total**  335 344 429 780 

*These totals count, only once, annual sites that were sampled in 2011 -2013. Altogether, 513 visits 
conducted in 2013 and 1394 visits were conducted from 2011-2013. 

** Non -BPA-funded sites = 75 total. 18 sites in the Asotin were funded/surveyed by Washington 
SRSRB, 22 sites were surveyed in California by state Department of Fish and Game - Coastal Wa-
tershed Planning and Assessment Program, 3 sites by Confederated Tribes of the Warm Springs, 3 
sites surveyed for USBR in Methow, and 29 sites in Bridge Creek. 
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"'È,/ɯȹÈÕËɯ"'È,/-(2$,/Ⱥɯ×ÙÖËɪ

ÜÊÛÚɯÈÙÌɯÉÌÐÕÎɯËÌÝÌÓÖ×ÌËɯÖÕɯÈɯÛÐÔÌÓÐÕÌɯÛÖɯ

ÚÜ××ÖÙÛɯÛÞÖɯÔÈÑÖÙɯËÌÊÐÚÐÖÕ-ÔÈÒÐÕÎɯ×ÙÖɪ

ÊÌÚÚÌÚȯɯÛÏÌɯ$ß×ÌÙÛɯ/ÈÕÌÓɯ×ÙÖÊÌÚÚɯȹƖƔƕƚȺɯ

ÈÕËɯÛÏÌɯ!Ð.×ɯȹƖƔƕƜȺȭɯ3ÈÉÓÌɯƗȭɯËÌÚÊÙÐÉÌÚɯ

ÛÏÌÚÌɯÈÕËɯÖÛÏÌÙɯÔÐÓÌÚÛÖÕÌÚȭ 

3ÏÌɯ "'È,/ɯ ×ÙÖÑÌÊÛɯ ÞÈÚɯ ÐÕÐÛÐÈÛÌËɯ

ÜÕËÌÙɯÈɯɁ×ÐÓÖÛɂɯËÌÚÐÎÕÈÛÐÖÕɯÎÐÝÌÕɯ"ÖÜÕɪ

ÊÐÓɯÊÖÕÊÌÙÕÚɯÈÕËɯ(21/ɯØÜÌÚÛÐÖÕÚɯÙÌÎÈÙËɪ

ÐÕÎɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÈɯÕÌÞɯÙÌÎÐÖÕÈÓ-

ÚÊÈÓÌɯÏÈÉÐÛÈÛɯÔÖÕÐÛÖÙÐÕÎɯ×ÙÖÎÙÈÔȭɯ 

5ÌÙàɯ ÎÌÕÌÙÈÓÓàɯ Ú×ÌÈÒÐÕÎȮɯ ÛÏÌɯ

Ɂ"'È,/-Ú×ÌÊÐŗÊɂɯ ØÜÌÚÛÐÖÕÚɯ ÛÏÈÛɯ ÞÌÙÌɯ

ÙÈÐÚÌËɯȹÐȭÌȭȮɯØÜÌÚÛÐÖÕÚɯÙÌÓÈÛÐÕÎɯÚ×ÌÊÐŗÊÈÓÓàɯ

ÛÖɯ "'È,/ɯ ×ÙÖÑÌÊÛɯ ËÌÝÌÓÖ×ÔÌÕÛɯ ÈÕËɯ

ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȮɯ ÕÖÛɯ ÛÏÌɯ ÐÕÛÌÎÙÈÛÐÖÕɯ ÖÍɯ

"'È,/ɯÈÕËɯ(2$,/ɯËÈÛÈɯÐÕɯŗÚÏ-ÏÈÉÐÛÈÛɯ

ÙÌÓÈÛÐÖÕÚÏÐ×ÚȺȮɯÊÈÕɯÉÌɯÚÜÔÔÈÙÐáÌËɯÈÚȯ 

1.  ÙÌɯÛÏÌɯÔÌÛÙÐÊÚɯÎÌÕÌÙÈÛÌËɯÉàɯÛÏÌɯ

"'È,/ɯ×ÙÖÛÖÊÖÓɯÙÌÓÐÈÉÓÌɯÈÕËɯÜÚÌÍÜÓȳ 

2. 'ÖÞɯÞÐÓÓɯ"'È,/ɯÔÈÒÌɯ×ÙÖÎÙÌÚÚɯ

ÛÖÞÈÙËÚɯÚÛÈÕËÈÙËÐáÈÛÐÖÕɯÈÕËɯÜÕÐŗÌËɯ

ÔÌÛÙÐÊɯÙÌ×ÖÙÛÐÕÎɯÈÊÙÖÚÚɯÖÛÏÌÙɯÏÈÉÐÛÈÛɯ

ÚÜÙÝÌàɯ×ÙÖÎÙÈÔÚȳ 

3.  ÙÌɯ"'È,/ɯÔÌÛÏÖËÚȮɯÔÌÛÙÐÊÚɯÈÕËɯ

ÛÖÖÓÚɯÊÖÔ×ÈÛÐÉÓÌɯÞÐÛÏȮɯÖÍɯÝÈÓÜÌɯÛÖȮɯ

ÈÕËɯÜÚÈÉÓÌɯÉàɯÖÛÏÌÙɯÙÌÎÐÖÕÈÓɯ×ÙÖɪ

ÎÙÈÔÚȳ 

4. 'ÖÞɯËÖÌÚɯ"'È,/ɀÚɯÚÛÜËàɯËÌÚÐÎÕɯ

ÚÜ××ÖÙÛɯÙÌÎÐÖÕÈÓɯÔÈÕÈÎÌÔÌÕÛɯËÌÊÐɪ

ÚÐÖÕ-ÔÈÒÐÕÎȮɯÌÚ×ÌÊÐÈÓÓàɯÌßÛÙÈ×ÖÓÈÛÐÖÕɯ

ÛÖɯÜÕÔÖÕÐÛÖÙÌËɯÞÈÛÌÙÚÏÌËÚȳ 

ƙȭ #ÖÌÚɯÛÏÌɯÊÜÙÙÌÕÛɯÚÜÐÛÌɯÖÍɯÞÈÛÌÙÚÏÌËÚɯ

ÔÖÕÐÛÖÙÌËɯÉàɯ"'È,/ɯÈËÌØÜÈÛÌÓàɯ

ÙÌ×ÙÌÚÌÕÛɯÏÈÉÐÛÈÛɯÊÖÕËÐÛÐÖÕÚɯÈÊÙÖÚÚɯ

ÛÏÌɯ"ÖÓÜÔÉÐÈɯ1ÐÝÌÙɯ!ÈÚÐÕȳ 

 ÍÛÌÙɯÛÏÙÌÌɯÊÖÔ×ÓÌÛÌɯàÌÈÙÚɯÖÍɯÔÖÕÐɪ

ÛÖÙÐÕÎȮɯ ÌßÛÌÕÚÐÝÌɯ ÈÕÕÜÈÓɯ 0 ɤ0"ɯ ÈÕËɯ

ÈËÈ×ÛÐÝÌɯ ÔÈÕÈÎÌÔÌÕÛɯ ÛÖɯ ÊÖÕÛÐÕÜÖÜÚÓàɯ

ÐÔ×ÙÖÝÌɯÈÓÓɯÈÚ×ÌÊÛÚɯÖÍɯÛÏÌɯ×ÙÖÎÙÈÔȮɯÞÌɯ

ÈÚÚÌÙÛɯÛÏÈÛɯ"'È,/ɯÔÌÌÛÚɯÛÏÌɯÛÌÊÏÕÐÊÈÓɯ

Ìß×ÌÊÛÈÛÐÖÕÚɯ ÖÍɯ Èɯ ÙÖÉÜÚÛȮɯ ËÌ×ÌÕËÈÉÓÌɯ

ÚÛÙÌÈÔɯÏÈÉÐÛÈÛɯÔÖÕÐÛÖÙÐÕÎɯ×ÙÖÛÖÊÖÓɯÈÕËɯɯ

ÛÏÈÛɯ ÛÏÌɯ ÐÕÍÖÙÔÈÛÐÖÕɯ ×ÙÌÚÌÕÛÌËɯ ÏÌÙÌÐÕȮɯ

ÈÕËɯ×ÙÌÝÐÖÜÚÓàɯÐÕɯ6ÈÙËɯÌÛɯÈÓȭɯȹƖƔƕƕȺɯÈÕËɯɯ

"'È,/ɯȹƖƔƕƖȺȮɯÏÈÚɯÈÕÚÞÌÙÌËɯÔÈÕàɯÖÍɯ

ÛÏÌɯ ØÜÌÚÛÐÖÕÚɯ ȹÎÌÕÌÙÈÓÐáÌËɯ ÈÉÖÝÌȺɯ ÛÏÈÛɯ

ÞÌÙÌɯÈÚÒÌËɯɯÉàɯÛÏÌɯ!/ Ȯɯ"ÖÜÕÊÐÓȮɯÈÕËɯ

(21/ɯÖÝÌÙɯÛÏÌɯƖƔƕƕ-ƖƔƕƗɯ×ÌÙÐÖËȭɯ 

6ÖÙÒɯÐÚɯÖÕÎÖÐÕÎɯÛÖɯÈËËÙÌÚÚɯ0ÜÌÚÛÐÖÕɯ

ƙȮɯÛÏÈÛɯÐÚȮɯÛÏÌɯËÌÎÙÌÌɯÛÖɯÞÏÐÊÏɯɁȭȭȭɯÛÏÌɯ

ÊÜÙÙÌÕÛɯÚÜÐÛÌɯÖÍɯÞÈÛÌÙÚÏÌËÚɯÔÖÕÐÛÖÙÌËɯÉàɯ

"'È,/ɯ ÈËÌØÜÈÛÌÓàɯ ÙÌ×ÙÌÚÌÕÛɯ ÏÈÉÐÛÈÛɯ

ÊÖÕËÐÛÐÖÕÚɯ ÈÊÙÖÚÚɯ ÛÏÌɯ "ÖÓÜÔÉÐÈɯ 1ÐÝÌÙɯ

!ÈÚÐÕɂȭɯ2ÌÓÌÊÛÐÖÕɯÖÍɯÞÈÛÌÙÚÏÌËÚɯÍÖÙɯÛÏÌɯ

"'È,/ɯ ×ÙÖÎÙÈÔɯ ÞÈÚɯ ÕÖÕ-ÙÈÕËÖÔɯ ÐÕɯ

ÛÏÈÛɯÞÈÛÌÙÚÏÌËÚɯÞÌÙÌɯÌß×ÓÐÊÐÛÓàɯÈËÖ×ÛÌËɯ

ÛÖɯÚ×ÈÕɯÈɯÙÈÕÎÌɯÖÍɯÌÚÛÐÔÈÛÌËɯËÌÊÙÌÈÚÌÚɯÐÕɯ

ÛÏÌɯ ÍÙÌÚÏÞÈÛÌÙɯ ×ÙÖËÜÊÛÐÝÐÛàɯ ÖÍɯ ÈÕÈËÙÖɪ

ÔÖÜÚɯÚÈÓÔÖÕÐËÚȰɯÏÖÞÌÝÌÙȮɯÚÓÐÎÏÛÓàɯÓÌÚÚɯ

ÛÏÈÕɯ ÏÈÓÍɯ ÖÍɯ ÛÏÌɯ ÖÙÐÎÐÕÈÓÓàɯ ×ÙÖ×ÖÚÌËɯ

"'È,/ɯÞÈÛÌÙÚÏÌËÚɯÞÌÙÌɯÐÔ×ÓÌÔÌÕÛÌËȭɯ

-ÖÕÌÛÏÌÓÌÚÚȮɯ ÞÌɯ ÍÌÌÓɯ ÛÏÈÛɯ ÛÏÌɯ ÊÜÙÙÌÕÛɯ

ÙÈÕÎÌɯÖÍɯ"'È,/ɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÐÕɯÛÏÌɯ

"ÖÓÜÔÉÐÈɯ1ÐÝÌÙɯ!ÈÚÐÕɯÚÛÙÐÒÌÚɯÈɯ×ÙÈÎÔÈÛɪ

ÐÊɯÉÈÓÈÕÊÌɯÈÔÖÕÎÚÛɯÛÏÌɯÜÕÊÌÙÛÈÐÕÛÐÌÚɯÖÍɯ

ËÈÛÈɯÙÌØÜÐÙÌÔÌÕÛÚȮɯÛÏÌɯÈÉÐÓÐÛàɯÖÍɯÛÏÌɯ×ÙÖɪ

ÎÙÈÔɯÛÖɯÔÌÌÛɯÛÏÌÔȮɯÈÕËɯŗÕÐÛÌɯÍÜÕËÐÕÎɯ

ÙÌÚÖÜÙÊÌÚȭ 

+ÈÚÛÓàȮɯ (2$,/ɯ ÈÕËɯ ÖÛÏÌÙÚɯ ÏÈÝÌɯ

ËÌÔÖÕÚÛÙÈÛÌËɯÛÏÌɯÜÛÐÓÐÛàɯÖÍɯ"'È,/ɯÛÖÖÓÚɯ

ÈÕËɯÔÌÛÙÐÊÚɯÉàɯÜÚÐÕÎɯÛÏÌÔɯÐÕɯÐÕËÌ×ÌÕËɪ

ÌÕÛɯ ÌřÖÙÛÚɯ ÛÖɯ ÙÌÚÖÓÝÌɯ ÊÙÐÛÐÊÈÓɯ ÛÙÐÉÜÛÈÙàɯ

ÏÈÉÐÛÈÛɯ ÈÕËɯ ÚÈÓÔÖÕÐËɯ ×Ö×ÜÓÈÛÐÖÕɯ ÔÈÕɪ

ÈÎÌÔÌÕÛɯÜÕÊÌÙÛÈÐÕÛÐÌÚȭɯ ÊÊÖÙËÐÕÎÓàȮɯÞÌɯ

ÙÌÊÖÔÔÌÕËɯÛÏÈÛɯÛÏÌɯ/ÐÓÖÛɯËÌÚÐÎÕÈÛÐÖÕɯÉÌɯ

ÙÌÔÖÝÌËɯÍÙÖÔɯÛÏÌɯ"'È,/ɯ×ÙÖÑÌÊÛɯÈÕËɯ

ÛÏÈÛɯÐÛÚɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÈÚɯ×ÙÖ×ÖÚÌËɯÉÌɯ

ÚÜ××ÖÙÛÌËɯÛÏÙÖÜÎÏɯÛÏÌɯÌÕËɯÖÍɯÐÛÚɯÕÐÕÌ-

àÌÈÙɯËÌÚÐÎÕȭɯ 

Year  Milestone  

ƖƔƕƕ /ÐÓÖÛɯ(Ô×ÓÌÔÌÕÛÈÛÐÖÕɯȹ$ÕÛÐÈÛȮɯ6ÌÕÈÛÊÏÌÌȮɯ,ÌÛÏÖÞȮɯ&ÙÈÕËÌɯ1ÖÕËÌȮɯ3ÜÊÈÕÕÖÕȮɯ

)ÖÏÕɯ#ÈàȮɯ+ÌÔÏÐȮɯÈÕËɯ2ÌÊÌÚÏȺ 

ƖƔƕƗ $ÕËɯÖÍɯŗÙÚÛɯÛÏÙÌÌ-àÌÈÙɯÊàÊÓÌɯÐÕɯÛÏÌɯÕÐÕÌ-àÌÈÙɯÙÖÛÈÛÐÕÎɯ×ÈÕÌÓɯËÌÚÐÎÕɬɯÚÛÈÛÜÚɯÈÕËɯ

ÛÙÌÕËɯÐÕÍÖɯÈÝÈÐÓÈÉÓÌȭɯ$ÕËɯÖÍɯɁ/ÐÓÖÛȭɂɯ(Ô×ÓÌÔÌÕÛÈÛÐÖÕɯÐÕɯ8ÈÕÒÌÌɯ%ÖÙÒɯÈÕËɯ,Ðɪ

ÕÈÔȭ 

ƖƔƕƘ (ÕÛÌÎÙÈÛÐÖÕɯÞÐÛÏɯÛÏÌɯ $,ɯ×ÙÖÑÌÊÛȭ 

ƖƔƕƙ (ÕÛÌÎÙÈÛÌËɯ"'È,/ɯ/(!.ɯËÈÛÈÉÈÚÌȭɯ#ÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÔÈÛÌÙÐÈÓɯÉàɯÍÈÓÓɯƖƔƕƙɯÛÖɯ

ÚÜ××ÖÙÛɯƖƔƕƚɯ$ß×ÌÙÛɯ/ÈÕÌÓɯÚÜÔÔÈÙÐÌÚȭ 

ƖƔƕƚ $ÕËɯÖÍɯÚÌÊÖÕËɯÛÏÙÌÌ-àÌÈÙɯÊàÊÓÌɯÐÕɯÛÏÌɯÕÐÕÌ-àÌÈÙɯÙÖÛÈÛÐÕÎɯ×ÈÕÌÓɯËÌÚÐÎÕȭɯ$ß×ÌÙÛɯ

×ÈÕÌÓɯÚÜÔÔÈÙÐÌÚɯÊÖÔ×ÓÌÛÌȭ 

ƖƔƕƛ +ÖÕÎ-ÛÌÙÔɯÛÙÌÕËÚɯÊÈÕɯÉÌɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÐËÌÕÛÐŗÌËȭɯ#ÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÔÈÛÌÙÐÈÓɯÜÚÐÕÎɯ

ƖƔƕƕ-ƖƔƕƚɯËÈÛÈɯÚÌÛɯÛÖɯÚÜ××ÖÙÛɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯ!Ð.×ɯËÈÛÈɯÚÜÔÔÈÙÐÌÚȭ 

ƖƔƕƜ !Ð.×ɯ×ÙÖÊÌÚÚ 

ƖƔƕƝ $ÕËɯÖÍɯÛÏÐÙËɯÛÏÙÌÌ-àÌÈÙɯÊàÊÓÌɯÐÕɯÛÏÌɯÕÐÕÌ-àÌÈÙɯÙÖÛÈÛÐÕÎɯ×ÈÕÌÓɯËÌÚÐÎÕȭɯ#ÌÚÐÎÕɯ

ÌÝÈÓÜÈÛÐÖÕȭ 

Table 3. CHaMP product milestones and long - term timeline.  

  ÕɯÐÕɯËÌ×ÛÏɯËÐÚÊÜÚÚÐÖÕɯÖÍɯÊÙÐÛÌÙÐÈɯ

ÉÌàÖÕËɯÛÏÌɯ*,0ÚɯÛÏÈÛɯÞÌÙÌɯÊÖÕÚÐËÌÙÌËɯ

ÈÚɯ×ÈÙÛɯÖÍɯÛÏÐÚɯ×ÙÖ×ÖÚÈÓɯÛÖɯÙÌÔÖÝÌɯÛÏÌɯ

×ÐÓÖÛɯ ËÌÚÐÎÕÈÛÐÖÕɯ ÍÙÖÔɯ "'È,/ɯ ÐÚɯ ×ÙÌɪ

ÚÌÕÛÌËɯÐÕɯ"ÏÈ×ÛÌÙɯ5(((ȭ 

What are CHaMP expecta-

tions moving forward?  

"'È,/ɯÐÚɯÈɯÏÈÉÐÛÈÛɯÔÖÕÐÛÖÙÐÕÎɯ×ÙÖɪ

ÛÖÊÖÓɯÌß×ÓÐÊÐÛÓàɯËÌÚÐÎÕÌËɯÛÖɯÊÖÓÓÌÊÛɯÐÕÍÖÙɪ

ÔÈÛÐÖÕɯÛÖɯÓÐÕÒɯÏÈÉÐÛÈÛɯÈŲÙÐÉÜÛÌÚɯÐÕɯÈɯ×ÙÌɪ

ËÐÊÛÐÝÌɯÔÈÕÕÌÙɯÛÖɯÛÏÌɯÍÙÌÚÏÞÈÛÌÙɯ×ÙÖËÜÊɪ

ÛÐÝÐÛàɯ ÖÍɯ ÈÕÈËÙÖÔÖÜÚɯ ÚÈÓÔÖÕÐËÚȭɯ 3ÏÌɯ

ËÐÚÛÙÐÉÜÛÐÖÕɯ ÖÍɯ "'È,/ɯ ÞÈÛÌÙÚÏÌËÚɯ

ÈÊÙÖÚÚɯÛÏÌɯÙÈÕÎÌɯÖÍɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯÊÖÕËÐɪ

ÛÐÖÕÚɯÐÕɯÛÏÌɯ"ÖÓÜÔÉÐÈɯ1ÐÝÌÙɯ!ÈÚÐÕɯÐÚɯÐÕɪ

ÛÌÕËÌËɯ ÛÖɯ ÔÈßÐÔÐáÌɯ ÛÏÌɯ ÌßÛÌÕÚÐÖÕɯ ÖÍɯ

ÙÌÚÜÓÛÚɯÛÖɯÜÕ-ÚÈÔ×ÓÌËɯÞÈÛÌÙÚÏÌËÚȭɯ 

 ÕÈÓàÛÐÊÈÓɯÍÜÕÊÛÐÖÕÚɯÖÍɯ"'È,/ɯÈÙÌɯ

ÓÐÔÐÛÌËɯ ÛÖɯ ÏÈÉÐÛÈÛɯ ÚÜÙÝÌàɯ ×ÙÖÛÖÊÖÓɯ ÐÔɪ

×ÙÖÝÌÔÌÕÛÚɯÛÖɯÔÈßÐÔÐáÌɯÙÌÓÐÈÉÐÓÐÛàȮɯÌÕɪ

ÚÜÙÌɯÙÌ×ÌÈÛÈÉÐÓÐÛàȮɯÈÕËɯÐÕÊÙÌÈÚÌɯÌŚÊÐÌÕɪ

ÊàȮɯÈÕËɯËÈÛÈɯÚÌÙÝÐÊÌɯÛÖɯÚÜ××ÖÙÛɯÌßÐÚÛÐÕÎɯ

ÈÕËɯÕÌÞɯÐÕÐÛÐÈÛÐÝÌÚȮɯÚÜÊÏɯÈÚɯÛÏÌɯ$ß×ÌÙÛɯ

/ÈÕÌÓɯ ×ÙÖÊÌÚÚɯ ÈÕËɯ  $,ȭɯ  Úɯ ×ÙÖ×ÖÚÌËɯ

ÈÕËɯÐÔ×ÓÌÔÌÕÛÌËȮɯ"'È,/ɯÐÚɯÕÖÛɯÊÖÕŗÎɪ

ÜÙÌËɯ ÛÖɯ ÐÕËÌ×ÌÕËÌÕÛÓàɯ ËÌÝÌÓÖ×ɯ ŗÚÏɤ

ÏÈÉÐÛÈÛɯ ÙÌÓÈÛÐÖÕÚÏÐ×Úȭɯ 6ÏÐÓÌɯ "'È,/ɯ ÐÚɯ

ÍÜÓÓàɯÊÈ×ÈÉÓÌɯÖÍɯËÖÊÜÔÌÕÛÐÕÎɯÛÏÌɯ×ÏàÚÐɪ

ÊÈÓɯÊÏÈÕÎÌÚɯÙÌÚÜÓÛÐÕÎɯÍÙÖÔɯÏÈÉÐÛÈÛɯÙÌÚÛÖɪ

ÙÈÛÐÖÕɯÈÊÛÐÖÕÚȮɯ"'È,/ɯÐÚɯÊÖÓÓÈÉÖÙÈÛÐÕÎɯ
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ÞÐÛÏɯÈɯÞÐËÌɯÙÈÕÎÌɯÖÍɯÙÌÎÐÖÕÈÓɯ×ÈÙÛÕÌÙÚɯÛÖɯ

ÙÌÓÈÛÌɯ ÛÏÖÚÌɯ ÊÏÈÕÎÌÚɯ ÛÖɯ ÛÏÌɯ ÍÙÌÚÏÞÈÛÌÙɯ

×ÙÖËÜÊÛÐÝÐÛàɯÖÍɯÈÕÈËÙÖÔÖÜÚɯÚÈÓÔÖÕÐËÚȭɯ

6Ìɯ ÍÌÌÓɯ ÛÏÈÛɯ ÛÏÐÚɯ ÙÌ×ÖÙÛɯ ÍÜÓÓàɯ ËÌÔÖÕɪ

ÚÛÙÈÛÌÚɯÛÏÌɯÙÌÓÌÝÈÕÊÌɯÖÍɯ"'È,/ɯÐÕɯÛÏÈÛɯ

ÙÌÎÈÙËȭ 

3ÏÐÚɯÙÌ×ÖÙÛɯÐÚɯÛÏÌɯŗÕÈÓɯÊÖÕÛÙÐÉÜÛÐÖÕɯÛÖɯ

ÛÏÌɯ ÛÙÐÓÖÎàɯ ÖÍɯ "'È,/ɯ ×ÐÓÖÛɯ Ɂ+ÌÚÚÖÕÚ-

+ÌÈÙÕÌËɯ/ÙÖÑÌÊÛɯ2àÕÛÏÌÚÐÚɯ1Ì×ÖÙÛÚȭɂɯ!Ìɪ

ÎÐÕÕÐÕÎɯ ÈÍÛÌÙɯ ÛÏÌɯ ƖƔƕƘɯ ÚÈÔ×ÓÐÕÎɯ àÌÈÙȮɯ

"'È,/ɯÈÕËɯ(2$,/ɯÞÐÓÓɯ×ÙÖËÜÊÌɯÈÕɯÐÕɪ

ÛÌÎÙÈÛÌËɯÈÕÕÜÈÓɯÙÌ×ÖÙÛȭɯ3ÏÌɯÜÕÐŗÊÈÛÐÖÕɯ

ÖÍɯÈÕÕÜÈÓɯÙÌ×ÖÙÛÐÕÎɯÍÙÖÔɯÛÏÌÚÌɯÛÞÖɯ!/ ɯ

×ÙÖÎÙÈÔÚɯ ÞÐÓÓɯÚÛÙÌÈÔÓÐÕÌɯ ÛÏÌɯ ÚÛÙÜÊÛÜÙÌɯ

ÈÕËɯŘÖÞɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕɯÎÖÐÕÎɯÍÖÙÞÈÙËɯ

ÐÕÛÖɯÜ×ÊÖÔÐÕÎɯ×ÖÓÐÊàɯÈÕËɯÔÈÕÈÎÌÔÌÕÛɯ

×ÙÖÊÌÚÚÌÚȭɯ3ÏÌɯ(2$,/-"'È,/ɯƖƔƕƘɯÐÕÛÌɪ

ÎÙÈÛÌËɯÙÌ×ÖÙÛɯÞÐÓÓɯÊÖÔ×ÓÌÛÌɯÛÏÌɯ×ÙÖÊÌÚÚɯ

ÖÍɯ ÈËËÙÌÚÚÐÕÎɯ "ÖÜÕÊÐÓɯ ÈÕËɯ (21/ɯ ØÜÌÚɪ

ÛÐÖÕÚɯ×ÖÚÌËɯËÜÙÐÕÎɯÛÏÌɯ"'È,/ɯ×ÐÓÖÛɯÛÏÈÛɯ

×ÙÐÔÈÙÐÓàɯÙÌÓÈÛÌɯÛÖɯ*,0ɯƗɯÈÕËɯÛÏÌɯËÌÝÌÓɪ

Ö×ÔÌÕÛɯÖÍɯŗÚÏ-ÏÈÉÐÛÈÛɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÔÖËɪ

ÌÓÚȭɯ(ÕɯÈËËÐÛÐÖÕȮɯÛÏÌɯƖƔƕƘɯÙÌ×ÖÙÛɯÞÐÓÓɯÙÌɪ

Ú×ÖÕËɯ ÐÕɯ Èɯ ÊÖÔ×ÙÌÏÌÕÚÐÝÌɯ ÔÈÕÕÌÙɯ ÛÖɯ

ÔÖÙÌɯÙÌÊÌÕÛɯØÜÌÚÛÐÖÕÚɯÙÈÐÚÌËɯÉàɯÛÏÌɯ(21/ɯ

ÈÉÖÜÛɯÛÏÌɯÐÕÛÌÙÈÊÛÐÖÕɯÈÔÖÕÎɯÛÏÌɯ(2$,/Ȯɯ

"'È,/ȮɯÈÕËɯ $,ɯ×ÙÖÑÌÊÛÚȭɯ2×ÌÊÐŗÊÚɯÖÕɯ

ƖƔƕƘɯ "'È,/- $,ɯ ÈÕËɯ "'È,/-/(!.ɯ

ÊÖÓÓÈÉÖÙÈÛÐÖÕɯ ÛÏÈÛɯ ÖÊÊÜÙÙÌËɯ ËÜÙÐÕÎɯ ÛÏÌɯ

ƖƔƕƘɯÚÈÔ×ÓÐÕÎɯàÌÈÙɯÞÐÓÓɯÈÓÚÖɯÉÌɯ×ÙÌÚÌÕÛɪ

ÌËɯ ÐÕɯ ÛÏÌɯ ÐÕÛÌÎÙÈÛÌËɯ ÙÌ×ÖÙÛȭɯ ,ÈÕàɯ

"'È,/ɯÙÌ×ÖÙÛÐÕÎɯÙÌØÜÐÙÌÔÌÕÛÚɯÞÐÓÓɯÉÌɯ

×ÙÐÔÈÙÐÓàɯÍÜÓŗÓÓÌËɯÛÏÙÖÜÎÏɯÛÏÌɯ×ÙÖÝÐÚÐÖÕɯ

ÖÍɯ ËÈÛÈɯ ÈÕËɯ ÐÕÍÖÙÔÈÛÐÖÕɯ ÝÐÈɯ "'È,/ɪ

,ÖÕÐÛÖÙÐÕÎȭÖÙÎɯÛÖÎÌÛÏÌÙɯÞÐÛÏɯÛÏÌɯÊÖÕÛÌÕÛɯ

ÐÕɯÛÏÌɯƖƔƕƘɯ(2$,/ɤ"'È,/ɯÙÌ×ÖÙÛȭ 

ɯ3ÏÌɯ"'È,/ɯÛÌÈÔɯÓÖÖÒÚɯÍÖÙÞÈÙËɯÛÖɯ

ÚÜ××ÖÙÛÐÕÎɯÕÌÞɯÈÕËɯÌßÐÚÛÐÕÎɯÔÈÕËÈÛÌÚɯ

ÛÏÈÛɯÙÌÓàɯÖÕɯÈɯ×ÙÖÝÌÕȮɯŗÌÓË-ÛÌÚÛÌËɯ×ÙÖÛÖɪ

ÊÖÓɯÛÏÈÛɯËÌÓÐÝÌÙÚɯÙÌÓÐÈÉÓÌȮɯÙÌ×ÌÈÛÈÉÓÌȮɯÈÕËɯ

ÙÌÓÌÝÈÕÛɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËɯËÈÛÈȭɯ

,ÖÝÐÕÎɯÍÖÙÞÈÙËȮɯ"'È,/ɯËÈÛÈɯÞÐÓÓɯÉÌɯ

ÌÔ×ÓÖàÌËɯÐÕɯÈɯÕÜÔÉÌÙɯÖÍɯÚÌŲÐÕÎÚɯÈÕËɯ

ÞÐÓÓɯÙÌÔÈÐÕɯÈÊÊÌÚÚÐÉÓÌɯÛÏÙÖÜÎÏɯ"'È,/ɪ

,ÖÕÐÛÖÙÐÕÎȭÖÙÎȭɯ /ÙÖÛÖÊÖÓɯ ÙÌŗÕÌÔÌÕÛÚȮɯ

ÈÕËɯÈÕÕÜÈÓɯ ŗÌÓËɯ ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯ ÚÜÔɪ

ÔÈÙÐÌÚɯÞÐÓÓɯÉÌɯÐÕÊÖÙ×ÖÙÈÛÌËɯÐÕɯÑÖÐÕÛɯ(2ɪ

$,/ɤ"'È,/ɯÙÌ×ÖÙÛÚȮɯÈÚɯÞÐÓÓɯÈËÝÈÕÊÌÚɯ

ÐÕɯËÈÛÈɯÚÌÙÝÐÊÌÚȭɯ6ÌɯÌÕÝÐÚÐÖÕɯÛÏÌɯËÌÓÐÝɪ

ÌÙàɯÖÍɯÈɯ"'È,/ɯÚÜÔÔÈÙàɯÙÌ×ÖÙÛɯÐÕɯƖƔƕƝȮɯ

ÞÐÛÏɯ ÈÊÊÖÔ×ÈÕàÐÕÎɯ ÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯ

ÖÕɯ"'È,/ɯÚÜÙÝÌàɯËÌÚÐÎÕɯÊÏÈÕÎÌÚɯ×ÙÐÖÙɯ

ÛÖɯŗÌÓËɯÚÜÙÝÌàɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÐÕɯƖƔƖƔȭɯ 



CHaMP 2013ðThird Year Lessons Learned Project Synthesis Report  

ßÝÐÐÐ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 



CHaMP 2013ðThird Year Lessons Learned Project Synthesis Report 

 /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ ƕ 

 

Background to this 
Report  

3ÏÌɯ "ÖÓÜÔÉÐÈɯ 'ÈÉÐÛÈÛɯ ,ÖÕÐÛÖÙÐÕÎɯ

/ÙÖÎÙÈÔɯȹ"'È,/Ȱɯ!/ ɯ/ÙÖÑÌÊÛɯƖƔƕƕ-ƔƔƚ-

ƔƔȺɯÐÚɯÛÏÌɯÊÜÓÔÐÕÈÛÐÖÕɯÖÍɯÛÏÌɯ(ÕÛÌÎÙÈÛÌËɯ

2ÛÈÛÜÚɯÈÕËɯ$řÌÊÛÐÝÌÕÌÚÚɯ,ÖÕÐÛÖÙÐÕÎɯ/ÙÖɪ

ÎÙÈÔɀÚɯ ȹ(2$,/Ȱɯ !/ ɯ /ÙÖÑÌÊÛɯ -ÜÔÉÌÙɯ

ƖƔƔƗ-Ɣƕƛ-ƔƔȺɯÞÖÙÒɯÛÖɯËÌÝÌÓÖ×ɯÈÕËɯÌß×ÖÙÛɯ

ÈɯÚÛÈÕËÈÙËÐáÌËɯÙÌÎÐÖÕÈÓɯÏÈÉÐÛÈÛɯÔÖÕÐÛÖÙɪ

ÐÕÎɯ×ÙÖÎÙÈÔɯËÌÚÐÎÕÌËɯÛÖɯÚÜ××ÖÙÛɯÖÝÌÙÈÓÓɯ

×ÖÓÐÊàɯ ÈÕËɯ ÔÈÕÈÎÌÔÌÕÛɯ ËÌÊÐÚÐÖÕ-

ÔÈÒÐÕÎȭɯ(2$,/ɯÉÌÎÈÕɯ "'È,/ɯ ×ÙÖÑÌÊÛɯ

ËÌÝÌÓÖ×ÔÌÕÛɯ ÐÕɯ ƖƔƕƔɯ ÈÊÙÖÚÚɯ ÛÏÌɯ ÛÏÙÌÌɯ

×ÐÓÖÛɯ ÚÜÉÉÈÚÐÕÚɯ ÈÕËɯ (ÕÛÌÕÚÐÝÌÓàɯ ,ÖÕÐɪ

ÛÖÙÌËɯ 6ÈÛÌÙÚÏÌËÚɯ ȹ(,6ÚȺȭɯ  ÓÛÏÖÜÎÏɯ

"'È,/ɯÞÈÚɯÐÔ×ÓÌÔÌÕÛÌËɯÈÚɯÈɯÚÌ×ÈÙÈÛÌɯ

×ÙÖÑÌÊÛɯ ÐÕɯ ƖƔƕƕȮɯ ÐÛɯ ÞÈÚɯ ÖÙÐÎÐÕÈÓÓàɯ ÊÖÕɪ

ÊÌÐÝÌËɯ ÛÖɯ ÌÕÈÉÓÌɯ ÚàÕÛÏÌÚÐÚɯ ÖÍɯ ŗÚÏɯ ÈÕËɯ

ÏÈÉÐÛÈÛɯËÈÛÈɯÛÖɯÏÌÓ×ɯÈÕÚÞÌÙɯ!/ Úɯ*Ìàɯ

,ÈÕÈÎÌÔÌÕÛɯ0ÜÌÚÛÐÖÕÚɯȹ*,0ÚȺȮɯÞÏÐÊÏɯ

ÞÌÙÌɯ×ÖÚÌËɯÐÕɯÙÌÚ×ÖÕÚÌɯÛÖɯÛÏÌɯƖƔƔƜɯ%ÌËɪ

ÌÙÈÓɯ"ÖÓÜÔÉÐÈɯ1ÐÝÌÙɯ/ÖÞÌÙɯ2àÚÛÌÔɯ!ÐÖɪ

ÓÖÎÐÊÈÓɯ.×ÐÕÐÖÕɯȹ%"1/2Ȱɯ-,%2ɯƖƔƔƜȺȭɯ 

(Õɯ ƖƔƕƗɯ ÊÖÖÙËÐÕÈÛÐÖÕɯ ÉÌÛÞÌÌÕɯ ÛÏÌɯ

"'È,/ɯ ÈÕËɯ (2$,/ɯ ×ÙÖÑÌÊÛÚɯ ÐÕÊÙÌÈÚÌËɯ

ÈÎÈÐÕɯÐÕɯÙÌÚ×ÖÕÚÌɯÛÖɯÛÏÌɯÔÈÛÜÙÈÛÐÖÕɯÖÍɯ

"'È,/ɀÚɯÔÌÛÙÐÊÚɯÈÕËɯÛÏÌÐÙɯÈ××ÓÐÊÈÉÐÓÐÛàɯ

ÛÖɯ(2$,/ɯŗÚÏ-ÏÈÉÐÛÈÛɯ×ÙÖËÜÊÛɯËÌÝÌÓÖ×ɪ

ÔÌÕÛȭɯ 3ÏÌɯ "'È,/ɯ ƖƔƕƗɯ ×ÖÚÛ-ÚÌÈÚÖÕɯ

ÞÖÙÒÚÏÖ×ȮɯÏÌÓËɯÖÕɯ#ÌÊÌÔÉÌÙɯÐÕɯ!ÖÐÚÌȮɯ

(ËÈÏÖȮɯÞÈÚɯÙÌÚÛÙÜÊÛÜÙÌËɯÛÖɯÖÕÌɯËÈàɯÛÖɯ

ÍÖÊÜÚɯËÐÚÊÜÚÚÐÖÕɯÞÐÛÏɯÊÙÌÞÚɯÈÕËɯÔÈßÐÔɪ

ÐáÌɯ ÍÌÌËÉÈÊÒɯ ÖÕɯ ŗÌÓËɯ ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȮɯ

ÐËÌÕÛÐŗÊÈÛÐÖÕɯ ÖÍɯ×ÙÖÛÖÊÖÓɯ ËÌÝÌÓÖ×ÔÌÕÛȮɯ

ÈÕËɯ 0 ɯ ÐÔ×ÙÖÝÌÔÌÕÛÚɯ ÍÖÙɯ ƖƔƕƘȭɯ 3ÏÐÚɯ

ÙÌÚÛÙÜÊÛÜÙÐÕÎɯÞÈÚɯ×ÖÚÚÐÉÓÌɯÉÌÊÈÜÚÌɯÈÚɯÖÍɯ

ƖƔƕƗȮɯ ÛÏÌɯ "'È,/ɯ ×ÙÖÛÖÊÖÓɯ ÈÕËɯ ÛÖÖÓÚɯ

ÞÌÙÌɯÔÖÙÌɯÚÛÈÉÓÌɯÈÕËɯÙÌØÜÐÙÌËɯÓÌÚÚɯËÐÚɪ

ÊÜÚÚÐÖÕȭɯ ɯÚÌ×ÈÙÈÛÌɯ×ÙÌÚÌÕÛÈÛÐÖÕɯÛÖɯÔÈÕɪ

ÈÎÌÙÚɯËÌÚÐÎÕÌËɯÛÖɯÏÐÎÏÓÐÎÏÛɯÏÖÞɯ"'È,/ɯ

ËÈÛÈɯÈÙÌɯÉÌÐÕÎɯÜÚÌËɯÉàɯ(2$,/ɯÈÕËɯÖÛÏÌÙÚɯ

ÛÖɯ ÏÌÓ×ɯ ÈÕÚÞÌÙɯ ÛÏÌɯ *,0ÚȮɯ Ú×ÌÊÐŗÊÈÓÓàɯ

ŗÚÏ-ÏÈÉÐÛÈÛɯ ÙÌÓÈÛÐÖÕÚÏÐ×ɯ ØÜÌÚÛÐÖÕÚȮɯ ÖÊɪ

ÊÜÙÙÌËɯÖÕɯ%ÌÉÙÜÈÙàɯƕƙ-ƕƚȮɯƖƔƕƘɯÐÕɯ/ÖÙÛɪ

ÓÈÕËȮɯ .ÙÌÎÖÕȭɯ 3ÏÐÚɯ ÐÔ×ÖÙÛÈÕÛɯ Ü×ËÈÛÌɯɯ

×ÙÌÚÌÕÛÈÛÐÖÕɯÛÖɯÔÈÕÈÎÌÙÚɯÞÈÚɯËÌÍÌÙÙÌËɯ

ÛÖɯÛÏÌɯÚÛÈÙÛɯÖÍɯ"8ƕƘɯÛÖɯɯÍÈÊÐÓÐÛÈÛÌɯÊÖÔ×ÙÌɪ

ÏÌÕÚÐÝÌɯ ×ÙÖÑÌÊÛɯ ÙÌ×ÖÙÛÐÕÎɯ ÉÈÚÌËɯ ÖÕɯ ÈÓÓɯ

ÐÕÍÖÙÔÈÛÐÖÕɯ ÍÙÖÔɯ ÛÏÌɯ ƖƔƕƕ-ƖƔƕƗɯ ×ÐÓÖÛɯ

×ÌÙÐÖËȭɯ 

#ÈàɯƕɯÖÍɯÛÏÌɯÞÖÙÒÚÏÖ×ɯÏÈËɯÈɯÔÈÕɪ

ÈÎÌÔÌÕÛɯ ÍÖÊÜÚɯ ÈÕËɯ ËÌÚÊÙÐÉÌËɯ "'È,/-

(2$,/ɯ×ÙÖËÜÊÛÚȮɯÈÕËɯÊÖÓÓÈÉÖÙÈÛÖÙɯÌřÖÙÛÚɯ

ÛÏÈÛɯÈÙÌɯÜÛÐÓÐáÐÕÎɯ"'È,/ɯËÈÛÈɯÛÖɯÏÌÓ×ɯ

ÈÕÚÞÌÙɯ*,0Úȭɯ#ÈàɯƖɯÖÍɯÛÏÌɯÞÖÙÒÚÏÖ×ɯ

ÏÈËɯÈɯÔÖÙÌɯÛÌÊÏÕÐÊÈÓɯÍÖÊÜÚɯÈÕËɯËÌÚÊÙÐÉÌËɯ

ÛÏÌɯ ÚÊÐÌÕÊÌɯ ÛÏÈÛɯ ÜÕËÌÙ×ÐÕÕÌËɯ ÔÈÕàɯ ÖÍɯ

ÛÏÌɯÈÕÈÓàÚÌÚɯÈÕËɯÚàÕÛÏÌÚÐÚɯ×ÙÖËÜÊÛÚɯÛÏÈÛɯ

ÞÌÙÌɯ×ÙÌÚÌÕÛÌËɯÖÕɯ#Èàɯƕȭɯ%ÌÉÙÜÈÙàɯƕƚɯ

#Èàɯ Ɩɯ ÛÖ×ÐÊÚɯ ÐÕÊÓÜËÌËɯ "'È,/ɯ ÔÌÛÙÐÊɯ

ÈÚÚÌÚÚÔÌÕÛȮɯÈÕËɯËÐÚÊÜÚÚÐÖÕɯÖÍɯ×ÖÛÌÕÛÐÈÓɯ

ÊÙÐÛÌÙÐÈɯÈÕËɯÙÈÛÐÖÕÈÓÌɯÍÖÙɯÙÌÔÖÝÈÓɯÖÍɯÛÏÌɯ

×ÐÓÖÛɯËÌÚÐÎÕÈÛÐÖÕɯÍÙÖÔɯÛÏÌɯ×ÙÖÑÌÊÛɯÉÈÚÌËɯ

ÖÕɯƖƔƕƕ-ƖƔƕƗɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȭɯ 

CHaMP 2013 Report Structure  

.ÝÌÙɯ ÛÏÌɯ ×ÈÚÛɯ ÛÏÙÌÌɯ àÌÈÙÚɯ "'È,/ɯ

ÈÕÕÜÈÓɯÙÌ×ÖÙÛɯÚÛÙÜÊÛÜÙÌɯÏÈÚɯÌÝÖÓÝÌËɯÛÖɯ

ÈËËÙÌÚÚɯÛÖ×ÐÊÚɯÖÍɯÐÕÛÌÙÌÚÛɯÖÙɯÈËËÙÌÚÚɯ×ÈÙɪ

ÛÐÊÜÓÈÙɯ ×ÖÓÐÊàɯ ÈÕËɯ ÔÈÕÈÎÌÔÌÕÛɯ ÚÛÈřɯ

ØÜÌÚÛÐÖÕÚȭɯ .ÝÌÙÈÓÓȮɯ ÛÏÌɯ ÚÛÙÜÊÛÜÙÌɯ ÈÕËɯ

ÊÖÕÛÌÕÛɯȹ3ÈÉÓÌɯƘȺɯÏÈÝÌɯÉÌÌÕɯËÌÚÐÎÕÌËɯÛÖɯ

ÈÊÏÐÌÝÌɯÈɯÕÜÔÉÌÙɯÖÍɯÎÖÈÓÚɯÐÕÊÓÜËÐÕÎȯɯ 

¶ 2ÜÔÔÈÙÐáÌɯ "'È,/-Ú×ÌÊÐŗÊɯ ÊÖÕÛÙÐɪ

ÉÜÛÐÖÕÚɯ ÛÖɯ ÈÕÚÞÌÙÐÕÎɯ ×ÖÓÐÊàɯ ÈÕËɯ

ÔÈÕÈÎÌÔÌÕÛɯ ØÜÌÚÛÐÖÕÚɯ ÍÙÖÔɯ ÛÏÌɯ

!/ Ȯɯ"ÖÜÕÊÐÓȮɯ(21/ɯÈÕËɯÖÛÏÌÙÚɯÖÝÌÙɯ

ÛÏÌɯ×ÐÓÖÛɯ×ÌÙÐÖËȭ 

I. INTRODUCTION  

CHaMP provides standardized habitat monitoring data for use in answering 
three important Key Management Questions (KMQs) and to support regional 
policy and management decision making:  

¶ KMQ 1: What are the tributary habitat limiting factors or threats preventing the 
achievement of desired tributary habitat performance objectives?  

¶ KMQ 2: What are the relationships between tributary habitat actions and fish 
survival or productivity, and which actions are most cost -effective at addressing 
habitat impairments?  

¶ KMQ 3: Are tributary actions achieving the expected biological and environmental 
improvements in habitat [and improving survival and/or habitat capacity of spe-
cific fish life-stages? 

Table 4. CHaMP 2013 report overview  

"ÏÈ×ÛÌÙɯ(( "'È,/ɯ×ÙÖËÜÊÛÚɯÛÖɯÚÜ××ÖÙÛɯÛÏÌɯÈÚÚÌÚÚÔÌÕÛɯÖÍɯÛÙÐÉÜÛÈÙàɯÏÈÉÐÛÈÛɯÓÐÔɪ

ÐÛÐÕÎɯÍÈÊÛÖÙÚɯȹ*,0ɯƕȺ 

"ÏÈ×ÛÌÙɯ((( (ÕÍÖÙÔÐÕÎɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÖÍɯÌřÌÊÛÐÝÌɯÈÕËɯÊÖÚÛ-ÌřÌÊÛÐÝÌɯÏÈÉÐÛÈÛɯÈÊɪ

ÛÐÖÕÚɯȹ*,0ɯƖȺ 

"ÏÈ×ÛÌÙɯ(5  ÚÚÌÚÚÔÌÕÛɯÖÍɯÌřÌÊÛÐÝÌÕÌÚÚɯÖÍɯÙÌÚÛÖÙÈÛÐÖÕɯÚÛÙÈÛÌÎÐÌÚɯÖÕɯÏÈÉÐÛÈÛɯÈÕËɯ

ÚÈÓÔÖÕÐËɯ×Ö×ÜÓÈÛÐÖÕÚɯȹ*,0ɯƗȺ 

"ÏÈ×ÛÌÙɯ5 2Ü××ÖÙÛÐÕÎɯÏÈÉÐÛÈÛɯÔÈÕÈÎÌÔÌÕÛɯËÌÊÐÚÐÖÕɯÔÈÒÐÕÎɯÛÏÙÖÜÎÏɯ"'È,/ɀÚɯ

ÚÜÙÝÌàɯÈÕËɯÙÌÚ×ÖÕÚÌɯËÌÚÐÎÕȭɯ1ÌÓÈÛÌËɯ!/ Ȯɯ(21/ɯÈÕËɯ"ÖÜÕÊÐÓɯØÜÌÚÛÐÖÕÚɯ

ÈÉÖÜÛɯ"'È,/ɀÚɯËÌÚÐÎÕɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯÐÕɯÛÏÐÚɯÊÏÈ×ÛÌÙȭ 

"ÏÈ×ÛÌÙɯ5( "'È,/ɯÔÌÛÙÐÊɯÈÚÚÌÚÚÔÌÕÛɯÈÕËɯËÐÚÊÜÚÚÐÖÕȭ 

"ÏÈ×ÛÌÙɯ5(( 2ÜÔÔÈÙàɯÖÍɯƖƔƕƗɯ×ÙÖÎÙÈÔɯÈÕËɯŗÌÓËɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȭɯ(ÕÍÖÙÔÈÛÐÖÕɯ

ÈÕËɯÙÌÊÖÔÔÌÕËÈÛÐÖÕÚɯÐÕɯÛÏÐÚɯÊÏÈ×ÛÌÙɯÈÙÌɯÓÈÙÎÌÓàɯÉÈÚÌËɯÖÕɯÍÌÌËÉÈÊÒɯ

ÍÙÖÔɯÊÙÌÞÚɯÈÛɯÛÏÌɯÖÕÌɯËÈàɯ#ÌÊÌÔÉÌÙɯƖƔƕƗɯ"'È,/ɯ×ÖÚÛ-ÚÌÈÚÖÕɯ

ÞÖÙÒÚÏÖ×ɯÈÕËɯÛÏÌɯ×ÖÚÛ-ÚÌÈÚÖÕɯÚÜÙÝÌàȭ 

"ÏÈ×ÛÌÙɯ5((( /ÙÖ×ÖÚÌËɯÊÙÐÛÌÙÐÈɯÈÕËɯÙÈÛÐÖÕÈÓÌɯÍÖÙɯÊÖÕÊÓÜËÐÕÎɯÛÏÌɯ/ÐÓÖÛ 
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Ɩ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

¶ "ÖÕÛÐÕÜÌɯ ÛÖ×ÐÊɯ ÛÏÙÌÈËÚɯ ÛÏÈÛɯ ÞÌÙÌɯ

ÐÕÊÓÜËÌËɯ ÐÕɯ ÛÏÌɯ ƖƔƕƕɯ ÈÕËɯ ƖƔƕƖɯ ÙÌɪ

×ÖÙÛÚȮɯÍÖÙɯÌßÈÔ×ÓÌȮɯ2ÛÜËàɯ#ÌÚÐÎÕɯÈÕËɯ

,ÌÛÙÐÊÚɯ#ÐÈÎÕÖÚÛÐÊÚȭɯ 

¶ /ÙÖÝÐËÌɯÜ×ËÈÛÌÚɯÛÖɤÊÖÕÊÓÜËÌɯÈÕÚÞÌÙÚɯ

ÛÖɯÔÈÕàɯÖÍɯÛÏÌɯ"ÖÜÕÊÐÓɯÈÕËɯ(21/ɯ

ØÜÌÚÛÐÖÕÚɯ×ÖÚÌËɯÛÖɯÛÏÌɯ"'È,/ɯÛÌÈÔɯ

ËÜÙÐÕÎɯÛÏÌɯ×ÌÙÐÖËɯÖÍɯÛÏÌɯ×ÙÖÑÌÊÛɯȹƖƔƕƕ-

ƖƔƕƗȺȭɯ6ÏÌÕɯÈɯÓÖÎÐÊÈÓɯÊÙÖÚÚÞÈÓÒɯÐÚɯ

×ÙÌÚÌÕÛȮɯÚÜÊÏɯØÜÌÚÛÐÖÕÚɯÈÙÌɯÓÐÚÛÌËɯÐÕɯÐÛÈÓɪ

ÐÊÚɯÈÛɯÛÏÌɯÚÛÈÙÛɯÖÍɯÙÌÓÈÛÌËɯÊÏÈ×ÛÌÙÚȭɯ 

¶ .ÜÛÓÐÕÌɯÙÈÛÐÖÕÈÓÌɯÍÖÙɯÙÌÔÖÝÈÓɯÖÍɯÛÏÌɯ

×ÐÓÖÛɯËÌÚÐÎÕÈÛÐÖÕɯÍÙÖÔɯÛÏÌɯ"'È,/ɯ

×ÙÖÑÌÊÛɯÐÕɯÓÐÎÏÛɯÖÍɯÛÏÌɯÐÕÍÖÙÔÈÛÐÖÕɯ×ÙÌɪ

ÚÌÕÛÌËɯÐÕɯÛÏÐÚɯÈÕËɯ×ÙÌÝÐÖÜÚɯÙÌ×ÖÙÛÚȮɯ

ÈÕËɯÛÏÌɯÜ×ÊÖÔÐÕÎɯƖƔƕƘɯÐÕÛÌÎÙÈÛÌËɯ

ÙÌ×ÖÙÛȭ 

Supporting a BPA Frame-
work to Help Meet 
Regional Salmonid 
Management 
equirements   

 ÚɯÔÌÕÛÐÖÕÌËɯ×ÙÌÝÐÖÜÚÓàȮɯ"'È,/ɯÐÚɯ

ËÌÚÐÎÕÌËɯ ÈÚɯ Èɯ "ÖÓÜÔÉÐÈɯ 1ÐÝÌÙɯ ÉÈÚÐÕ-

ÞÐËÌɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËÚɯÔÖÕÐÛÖÙɪ

ÐÕÎɯ×ÙÖÎÙÈÔɯÉÜÐÓÛɯÈÙÖÜÕËɯÈɯÚÐÕÎÓÌɯ×ÙÖÛÖɪ

ÊÖÓɯ ÞÐÛÏɯ Èɯ ×ÙÖÎÙÈÔÔÈÛÐÊɯ È××ÙÖÈÊÏɯ ÛÖɯ

ËÈÛÈɯÊÖÓÓÌÊÛÐÖÕɯÈÕËɯÔÈÕÈÎÌÔÌÕÛȭɯ2ÐÕÊÌɯ

ƖƔƕƕȮɯ "'È,/ɯ ÚÈÔ×ÓÐÕÎɯ ÏÈÚɯ ÉÌÌÕɯ ÊÖÕɪ

ËÜÊÛÌËɯ ÈÛɯ ÚÐÛÌÚɯ ÞÐÛÏÐÕɯ "'È,/ɯ ÞÈÛÌÙɪ

ÚÏÌËÚɯÍÜÕËÌËɯÉàɯ!/ ȮɯÈÛɯ"'È,/ɯÚÐÛÌÚɯ

ÞÐÛÏÐÕɯ ÖÛÏÌÙɯ ÞÈÛÌÙÚÏÌËÚɯ ÈÕËɯ ÛÏÙÖÜÎÏɯ

ÖÛÏÌÙɯÚÖÜÙÊÌÚɯÖÍɯÍÜÕËÐÕÎȮɯÈÕËɯÈÛɯÚÐÛÌÚɯÛÏÈÛɯ

ÈÙÌɯÈÓÚÖɯÚÏÈÙÌËɯÞÐÛÏɯ!/ ɀÚɯ $,ɯ×ÙÖɪ

ÎÙÈÔȭɯ 6ÐÛÏɯ ɯ ÙÌÝÐÚÐÛÚɯ ÛÖɯ ÚÐÛÌÚɯ ÐÕÊÓÜËÌËȮɯ

ÊÙÌÞÚɯÜÚÐÕÎɯÛÏÌɯ"'È,/ɯ×ÙÖÛÖÊÖÓɯÊÖÕɪ

ËÜÊÛÌËɯƙƕƗɯÝÐÚÐÛÚɯÐÕɯƖƔƕƗɯÈÕËɯƕƗƝƘɯÝÐÚÐÛÚɯ

ÖÝÌÙɯÛÏÌɯƖƔƕƕ-ƖƔƕƗɯ×ÌÙÐÖËɯȹÚÌÌɯ3ÈÉÓÌɯƙȺȭɯ 

(Ô×ÓÌÔÌÕÛÈÛÐÖÕɯÐÕɯƖƔƕƗɯÈÎÈÐÕɯÙÌÚÜÓÛɪ

ÌËɯÐÕɯÛÏÌɯÊÖÓÓÌÊÛÐÖÕɯÈÕËɯÈÕÈÓàÚÐÚɯÖÍɯÚàÚɪ

ÛÌÔÈÛÐÊɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚɯÐÕÍÖÙÔÈÛÐÖÕɯÛÏÈÛɯÐÚɯ

ÉÌÐÕÎɯÜÚÌËɯÛÖɯÈÚÚÌÚÚɯÉÈÚÐÕ-ÞÐËÌɯÏÈÉÐÛÈÛɯ

ÊÖÕËÐÛÐÖÕÚȭɯ"'È,/ɯÐÚɯÈÓÚÖɯÞÖÙÒÐÕÎɯÛÖɯ

ÐËÌÕÛÐÍàɯ ÓÖÕÎ-ÛÌÙÔɯ ÛÙÌÕËÚɯ ÐÕÍÖÙÔÈÛÐÖÕɯɯ

ÉÜÛɯ ÜÓÛÐÔÈÛÌÓàɯ ÔÖÕÐÛÖÙÐÕÎɯ ÔÜÚÛɯ ÖÊÊÜÙɯ

×ÌÙɯÛÏÌɯÚÛÜËàɯËÌÚÐÎÕɯÍÖÙɯÛÏÙÌÌɯÊàÊÓÌÚɯÖÍɯÈɯ

ÚÈÔ×ÓÐÕÎɯ×ÈÕÌÓȮɯÈÛɯÓÌÈÚÛɯÕÐÕÌɯàÌÈÙÚȮɯÍÖÙɯ

ÛÏÐÚɯÛÖɯÖÊÊÜÙȭɯ6ÏÌÕɯÊÖÜ×ÓÌËɯÞÐÛÏɯÉÐÖÓÖÎɪ

ÐÊÈÓɯÙÌÚ×ÖÕÚÌɯÐÕËÐÊÈÛÖÙÚȮɯ"'È,/ɯÚÛÈÛÜÚɯ

ÈÕËɯÛÙÌÕËÚɯÐÕÍÖÙÔÈÛÐÖÕɯÞÐÓÓɯÉÌɯÜÚÌËɯÛÖɯ

ÌÝÈÓÜÈÛÌɯÏÈÉÐÛÈÛɯÔÈÕÈÎÌÔÌÕÛɯÚÛÙÈÛÌÎÐÌÚȭɯ 

"'È,/ɯ ÌřÖÙÛÚɯ ÈÙÌɯ ÐÕÛÌÎÙÈÛÌËɯ ÞÐÛÏɯ

ÖÕÎÖÐÕÎɯ/ÈÊÐŗÊɯ-ÖÙÛÏÞÌÚÛɯ ØÜÈÛÐÊɯ,ÖÕɪ

ÐÛÖÙÐÕÎɯ/ÙÖÎÙÈÔɯȹ/- ,/ȺɯÙÌÊÖÝÌÙàɯ

×ÓÈÕÕÐÕÎɯÌřÖÙÛÚɯÈÕËɯ×ÈÙÛɯÖÍɯÛÏÌɯÊÖÓÓÈÉÖɪ

ÙÈÛÐÝÌɯ×ÙÖÊÌÚÚɯÈÊÙÖÚÚɯ"ÖÓÜÔÉÐÈɯ!ÈÚÐÕɯŗÚÏɯ

ÔÈÕÈÎÌÔÌÕÛɯ ÌÕÛÐÛÐÌÚȮɯ ÛÙÐÉÌÚɯ ÈÕËɯ ÖÛÏÌÙɯ

ÚÛÈÛÌɯÈÕËɯÍÌËÌÙÈÓɯÈÎÌÕÊÐÌÚɯÛÏÈÛɯÈÙÌɯÔÖÕÐɪ

ÛÖÙÐÕÎɯ ÈÕÈËÙÖÔÖÜÚɯ ÚÈÓÔÖÕÐËÚɯ ÖÙɯ ÛÏÌÐÙɯ

ÏÈÉÐÛÈÛȭɯ 3ÏÙÖÜÎÏɯ "'È,/ɯ ÐÔ×ÓÌÔÌÕÛÈɪ

ÛÐÖÕȮɯ ÞÌɯ ÈÙÌɯ ÊÏÈÙÈÊÛÌÙÐáÐÕÎɯ ÚÛÙÌÈÔɯ ÙÌɪ

Ú×ÖÕÚÌÚɯÛÖɯÞÈÛÌÙÚÏÌËɯÙÌÚÛÖÙÈÛÐÖÕɯÈÕËɤÖÙɯ

ÔÈÕÈÎÌÔÌÕÛɯÈÊÛÐÖÕÚȮɯÐËÌÈÓÓàɯÐÕɯÈÛɯÓÌÈÚÛɯ

ÖÕÌɯ ×Ö×ÜÓÈÛÐÖÕɯ ÞÐÛÏÐÕɯ ÌÈÊÏɯ ÚÛÌÌÓÏÌÈËɯ

ÈÕËɯ Ú×ÙÐÕÎɯ "ÏÐÕÖÖÒɯ ,ÈÑÖÙɯ /Ö×ÜÓÈÛÐÖÕɯ

&ÙÖÜ×ɯȹ,/&Ⱥɯ ÛÏÈÛɯÏÈÝÌȮɯÖÙɯÞÐÓÓɯÏÈÝÌȮɯ

ɁŗÚÏ-ÐÕɂɯ ÈÕËɯ ɁŗÚÏ-ÖÜÛɂɯ ÔÖÕÐÛÖÙÐÕÎɯ

ȹÐËÌÕÛÐŗÌËɯÐÕɯ1/ ɯƙƔȭƚȺȮɯÛÏÌÙÌÉàɯÔÌÌÛÐÕÎɯ

ÛÏÌɯÙÌØÜÐÙÌÔÌÕÛÚɯÖÍɯ1/ ɯƙƚȭƗȮɯ1/ ɯƙƛȮɯ

ÈÕËɯ1/ ɯƗȭɯ%ÖÙɯÔÖÙÌɯÐÕÍÖÙÔÈÛÐÖÕɯÖÕɯÛÏÌɯ

×ÙÖÛÖÊÖÓɯÚÌÌȯɯ2ÊÐÌÕÛÐŗÊɯ/ÙÖÛÖÊÖÓɯÍÖÙɯ2ÈÓÔɪ

ÖÕÐËɯ'ÈÉÐÛÈÛɯ2ÜÙÝÌàÚɯÞÐÛÏÐÕɯÛÏÌɯ"ÖÓÜÔɪ

ÉÐÈɯ 'ÈÉÐÛÈÛɯ ,ÖÕÐÛÖÙÐÕÎɯ /ÙÖÎÙÈÔɯ

ȹ"'È,/ȺɯÝƘȭƔɯ 

ÏŲ×ÚȯɤɤÞÞÞȭÔÖÕÐÛÖÙÐÕÎÔÌÛÏÖËÚȭÖÙÎɤ

/ÙÖÛÖÊÖÓɤ#ÌÛÈÐÓÚɤƖƔƖƔ 

Table 5. Unique sites surveyed by regional collaborators using the CHaMP proto-
col, 2011 -2013.  

  нлмм нлмн нлмо 
¢ƻǘŀƭ ¦ƴƛǉǳŜ {ƛǘŜǎ {ǳǊπ
ǾŜȅŜŘ ¦ǎƛƴƎ /Iŀat ϝ 

aŜǘƘƻǿ нр мф нр пф 

9ƴǝŀǘ тс сл тф фп 

²ŜƴŀǘŎƘŜŜ но нн нр по 

¢ǳŎŀƴƴƻƴ нп нф нф пф 

{ƻǳǘƘ CƻǊƪ {ŀƭƳƻƴ оо нр нр рр 

[ŜƳƘƛ пн пу пу млф 

aƛƴŀƳ - - мл мл 

WƻƘƴ 5ŀȅ рф то тт муу 

¦ǇǇŜǊ DǊŀƴŘŜ wƻƴŘŜ рс рс рп мнф 

¸ŀƴƪŜŜ CƻǊƪ - - нр нр 

!9a - - нф нф 

.t!-CǳƴŘŜŘ ¢ƻǘŀƭϝϝϝ оор опп пнф тул 

ϝ¢ƘŜǎŜ ǘƻǘŀƭǎ ŎƻǳƴǘΣ ƻƴƭȅ ƻƴŎŜΣ ŀƴƴǳŀƭ ǎƛǘŜǎ ǘƘŀǘ ǿŜǊŜ ǎŀƳǇƭŜŘ ƛƴ нлмм-нлмоΦ !ƭǘƻƎŜǘƘŜǊΣ рмо 
Ǿƛǎƛǘǎ ŎƻƴŘǳŎǘŜŘ ƛƴ нлмо ŀƴŘ мофп Ǿƛǎƛǘǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŦǊƻƳ нлмм-нлмоΦ 

ϝϝ¢ƘǊƻǳƎƘ L{9atΣ .t! ŀƭǎƻ ŦǳƴŘŜŘ нф ǎƛǘŜǎ ƛƴ .ǊƛŘƎŜ /ǊŜŜƪΦ 

ϝϝϝ bƻƴ-.t!-ŦǳƴŘŜŘ ǎƛǘŜǎ Ґ пс ǘƻǘŀƭΦ му ǎƛǘŜǎ ƛƴ ǘƘŜ !ǎƻǝƴ ǿŜǊŜ ŦǳƴŘŜŘκǎǳǊǾŜȅŜŘ ōȅ ²ŀǎƘƛƴƎπ
ǘƻƴ {w{w.Σ нн ǎƛǘŜǎ ǿŜǊŜ ǎǳǊǾŜȅŜŘ ƛƴ /ŀƭƛŦƻǊƴƛŀ ōȅ ǎǘŀǘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ CƛǎƘ ŀƴŘ DŀƳŜ - /ƻŀǎǘŀƭ 
²ŀǘŜǊǎƘŜŘ tƭŀƴƴƛƴƎ ŀƴŘ !ǎǎŜǎǎƳŜƴǘ tǊƻƎǊŀƳΣ о ǎƛǘŜǎ ōȅ /ƻƴŦŜŘŜǊŀǘŜŘ ¢ǊƛōŜǎ ƻŦ ǘƘŜ ²ŀǊƳ 
{ǇǊƛƴƎǎΣ о ǎƛǘŜǎ ǎǳǊǾŜȅŜŘ ŦƻǊ ¦{.w ƛƴ aŜǘƘƻǿΦ  

%ÐÎÜÙÌɯ ƜȮɯ ÈÉÖÝÌɯ ÙÐÎÏÛȮɯ ËÌ×ÐÊÛÚɯ ÛÏÌɯ

ÙÌÓÈÛÐÖÕÚÏÐ×ɯ ÉÌÛÞÌÌÕɯ "'È,/ɯ ÈÕËɯ (2ɪ

$,/ɯ×ÙÖÎÙÈÔɯÞÖÙÒŘÖÞÚɯÍÙÖÔɯËÈÛÈɯÊÖÓɪ

ÓÌÊÛÐÖÕɯÛÖɯÈɯËÌÚÊÙÐ×ÛÐÖÕɯÖÍɯÈɯ×Ö×ÜÓÈÛÐÖÕ-

ÓÌÝÌÓɯÙÌÚ×ÖÕÚÌȭɯ ɯÍÌÌËÉÈÊÒɯÓÖÖ×ɯÙÌÚÜÓÛÚɯ

ÍÙÖÔɯÝÈÓÐËÈÛÐÕÎɯ×ÙÌËÐÊÛÐÖÕÚɯÔÈËÌɯÉàɯÛÏÌɯ

ÝÈÙÐÖÜÚɯ×ÙÖËÜÊÛÚȮɯÓÌÈËÐÕÎɯÛÖɯÍÜÙÛÏÌÙɯÙÌɪ

ŗÕÌÔÌÕÛɯÖÍȮɯÈÕËɯÊÖÕŗËÌÕÊÌɯÐÕȮɯÛÏÌɯ×ÙÖɪ

ÛÖÊÖÓȮɯŗÚÏ-ÏÈÉÐÛÈÛɯÈÕÈÓàÚÌÚɯÈÕËɯÚàÕÛÏÌÚÐÚɯ

×ÙÖËÜÊÛÚȭ 

CHaMP-ISEMP Tasks and Timelines  

(ÕɯƖƔƕƘɯ"'È,/ɯÈÕËɯ(2$,/ɯÌřÖÙÛÚɯ

ÞÐÓÓɯÊÖÕÛÐÕÜÌɯÛÖɯÍÖÊÜÚɯÖÕɯÛÙÈÕÚÓÈÛÐÕÎɯÛÏÌɯ

ËÈÛÈɯÈÕËɯÔÌÛÙÐÊÚɯÍÙÖÔɯÌÈÊÏɯ×ÙÖÑÌÊÛɯÐÕÛÖɯ

ÍÖÙÔÈÛÚɯÛÏÈÛɯÈÙÌɯÚÈÓÔÖÕ-ÊÌÕÛÙÐÊɯÉÜÛɯÉÐÖ-

×ÏàÚÐÊÈÓÓàɯÐÕÍÖÙÔÌËȮɯÈÕËɯÛÏÈÛɯÈÙÌɯÉÜÐÓÛɯ

Ü×ÖÕɯÔÖÙÌɯËÐÙÌÊÛɯÓÐÕÒÈÎÌÚȮɯÊÖÕÚÐÚÛÌÕÊÐÌÚɯ

ÈÕËɯÌŚÊÐÌÕÊÐÌÚɯÛÖɯÏÌÓ×ɯÈÕÚÞÌÙɯ*,0Úȭɯ

2×ÌÊÐŗÊɯ"8ƕƘɯÈÙÌÈÚɯÖÍɯÍÖÊÜÚɯÐÕÊÓÜËÌȯ 

¶ "ÖÕÛÐÕÜÐÕÎɯÏÈÉÐÛÈÛɯËÈÛÈɯÊÖÓÓÌÊÛÐÖÕɯÛÖɯ

ÚÜ××ÖÙÛɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËÚɯËÌÛÌÊÛÐÖÕȮɯ

ÌÚ×ÌÊÐÈÓÓàɯÈÚɯÐÛɯÙÌÓÈÛÌÚɯÛÖɯÏÈÉÐÛÈÛɯ

ÊÏÈÕÎÌɯÙÌÚÜÓÛÐÕÎɯÍÙÖÔɯÙÌÚÛÖÙÈÛÐÖÕɯ

ÈÊÛÐÖÕÚȰ 
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Figure 8. A step -wise process is used to meld the CHaMP and ISEMP workflows from data collection through the develop-
ment of summary products to describe fish population response. The top panel (yellow) shows how the effects of habitat restora-
tion are linked to an evaluation of fish response. The bottom panel (green) depicts the corresponding tools and products that  have been 
developed or are under development to support answering the KMQs and other regional policy questions of interest.  

¶ 1ÌŗÕÐÕÎɯÛÖÖÓÚɯÛÖɯÈÜÛÖÔÈÛÌɯÔÌÛÙÐÊɯ

ÎÌÕÌÙÈÛÐÖÕɯÈÕËɯÈÕÈÓàÚÌÚȰ 

¶  ËÝÈÕÊÐÕÎɯÛÏÌɯ"'È,/,ÖÕÐÛÖÙɪ

ÐÕÎȭÖÙÎɯËÈÛÈɯÔÈÕÈÎÌÔÌÕÛɯÚàÚÛÌÔɯÛÖɯ

ÐÕÊÖÙ×ÖÙÈÛÌɯÈÕËɯÚÏÈÙÌɯÖÛÏÌÙɯÛà×ÌÚɯ

ÈÕËɯÚÖÜÙÊÌÚɯÖÍɯÏÈÉÐÛÈÛɯÔÌÛÙÐÊÚȮɯÈÕËɯ

Ìß×ÓÖÙÐÕÎɯÛÏÌɯÜÛÐÓÐÛàɯÖÍɯÐÕÛÌÎÙÈÛÌËɯ

ËÈÛÈɯÚÌÛÚɯÈÕËɯÖÛÏÌÙɯÔÌÛÙÐÊÚɯÐÕɯŗÚÏ-

ÏÈÉÐÛÈÛɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÔÖËÌÓɯËÌÝÌÓÖ×ɪ

ÔÌÕÛɯÈÕËɯÛÖɯÏÌÓ×ɯÈÕÚÞÌÙɯ*,0ÚȰɯ 

¶ /ÐÓÖÛÐÕÎɯÙÈ×ÐËɯÎÌÖÔÖÙ×ÏÐÊɯÈÚÚÌÚÚɪ

ÔÌÕÛɯÛÖÖÓÚɯÈÕËɯÌÝÈÓÜÈÛÐÕÎɯÔÌÛÙÐÊÚɯÛÖɯ

ÐÔ×ÙÖÝÌɯÐÕ×ÜÛÚɯÛÖɯ(2$,/ɀÚɯÊÖÕÛÐÕÜɪ

ÖÜÚɯÔÖËÌÓÚȮɯÈÕËɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯÌßÛÙÈ×ɪ

ÖÓÈÛÌɯÛÖɯÜÕÔÖÕÐÛÖÙÌËɯÈÙÌÈÚȭ  

-ÌÐÛÏÌÙɯ"'È,/ɯÕÖÙɯ(2$,/ɯÐÚɯ×ÜÙɪ

×ÖÙÛÐÕÎɯÛÖɯÉÌɯÈÉÓÌɯÛÖɯÈÕÚÞÌÙɯÈÓÓɯÖÍɯÛÏÌɯ

*,0Úȭɯ2ÖÔÌɯÈÙÌɯÉÌÐÕÎɯÈÕÚÞÌÙÌËɯÉàɯÛÏÌɯ

$ß×ÌÙÛɯ/ÈÕÌÓÚȮɯÞÏÐÓÌɯÖÛÏÌÙÚɯÕÌÌËɯÛÌÊÏɪ

ÕÐÊÈÓɯ Ìß×ÌÙÛȮɯ ÚÛÈÒÌÏÖÓËÌÙɯ ÈÕËɯ ËÌÊÐÚÐÖÕ-

ÔÈÒÌÙɯÐÕ×ÜÛɯÈÚɯÞÌÓÓɯÈÚɯÚÊÐÌÕÛÐŗÊɯÐÕÛÌÙ×ÙÌɪ

ÛÈÛÐÖÕȭɯ/ÙÖÑÌÊÛÌËɯÛÐÔÌÓÐÕÌÚɯÍÖÙɯ×ÙÖËÜÊÛÚɯ

ÛÖɯ ÚÜ××ÖÙÛɯ ÙÌÎÐÖÕÈÓɯ ËÌÊÐÚÐÖÕ-ÔÈÒÐÕÎɯ

×ÙÖÊÌÚÚÌÚɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯÐÕɯ3ÈÉÓÌɯƚȭ 

Year  Milestone  

ƖƔƕƕ /ÐÓÖÛɯ(Ô×ÓÌÔÌÕÛÈÛÐÖÕɯȹ$ÕÛÐÈÛȮɯ6ÌÕÈÛÊÏÌÌȮɯ,ÌÛÏÖÞȮɯ&ÙÈÕËÌɯ1ÖÕËÌȮɯ3ÜÊÈÕÕÖÕȮɯ

)ÖÏÕɯ#ÈàȮɯ+ÌÔÏÐȮɯÈÕËɯ2ÌÊÌÚÏȺ 

ƖƔƕƗ $ÕËɯÖÍɯŗÙÚÛɯÛÏÙÌÌ-àÌÈÙɯÊàÊÓÌɯÐÕɯÛÏÌɯÕÐÕÌ-àÌÈÙɯÙÖÛÈÛÐÕÎɯ×ÈÕÌÓɯËÌÚÐÎÕɬɯÚÛÈÛÜÚɯÈÕËɯ

ÛÙÌÕËɯÐÕÍÖɯÈÝÈÐÓÈÉÓÌȭɯ$ÕËɯÖÍɯɁ/ÐÓÖÛȭɂɯ(Ô×ÓÌÔÌÕÛÈÛÐÖÕɯÐÕɯ8ÈÕÒÌÌɯ%ÖÙÒɯÈÕËɯ,Ðɪ

ÕÈÔȭ 

ƖƔƕƘ (ÕÛÌÎÙÈÛÐÖÕɯÞÐÛÏɯÛÏÌɯ $,ɯ×ÙÖÑÌÊÛȭ 

ƖƔƕƙ (ÕÛÌÎÙÈÛÌËɯ"'È,/ɯ/(!.ɯËÈÛÈÉÈÚÌȭɯ#ÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÔÈÛÌÙÐÈÓɯÛÖɯÚÜ××ÖÙÛɯ$ß×ÌÙÛɯ

/ÈÕÌÓɯËÈÛÈɯÚÜÔÔÈÙÐÌÚ 

ƖƔƕƚ $ÕËɯÖÍɯÚÌÊÖÕËɯÛÏÙÌÌ-àÌÈÙɯÊàÊÓÌɯÐÕɯÛÏÌɯÕÐÕÌ-àÌÈÙɯÙÖÛÈÛÐÕÎɯ×ÈÕÌÓɯËÌÚÐÎÕȭ 

ƖƔƕƛ +ÖÕÎ-ÛÌÙÔɯÛÙÌÕËÚɯÊÈÕɯÉÌɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÐËÌÕÛÐŗÌËȭɯ#ÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÔÈÛÌÙÐÈÓɯÜÚÐÕÎɯ

ƖƔƕƕ-ƖƔƕƚɯËÈÛÈɯÛÖɯÚÜ××ÖÙÛɯ!Ð.×ɯËÈÛÈɯÚÜÔÔÈÙÐÌÚȭ 

ƖƔƕƜ -ÌÞɯ%"1/2ɯ!Ð.×ɯÞÐÛÏɯÜ×ËÈÛÌËɯ'ÈÉÐÛÈÛɯ2ÛÙÈÛÌÎà 

ƖƔƕƝ $ÕËɯÖÍɯÛÏÐÙËɯÛÏÙÌÌ-àÌÈÙɯÊàÊÓÌɯÐÕɯÛÏÌɯÕÐÕÌ-àÌÈÙɯÙÖÛÈÛÐÕÎɯ×ÈÕÌÓɯËÌÚÐÎÕȭɯ#ÌÚÐÎÕɯ

ÌÝÈÓÜÈÛÐÖÕȭ 

Table 6. CHaMP pilot product milestones and long - term development timeline.  
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KMQ 1: What are the tributary 
habitat limiting factors or 
threats preventing the achieve-
ment of desired tributary habi-
tat performance objectives?  

"'È,/ɯÎÌÕÌÙÈÛÌÚɯÛÏÌɯÔÈÑÖÙÐÛàɯÖÍɯÛÏÌɯ

ÚÐÛÌ-ÚÊÈÓÌɯ ÏÈÉÐÛÈÛɯ ÐÕÍÖÙÔÈÛÐÖÕɯ ÜÚÌËɯ Éàɯ

(2$,/ɯÍÖÙɯÚÛÈÛÜÚɯÈÕËɯÓÖÕÎ-ÛÌÙÔɯÛÙÌÕËÚɯ

ËÌÛÌÊÛÐÖÕȮɯÈÕËɯÚÜ××ÖÙÛÚɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯ

ÖÍɯÔÜÓÛÐÝÈÙÐÈÛÌȮɯÊÖÕÛÐÕÜÖÜÚɯËÐÚ×ÓÈàÚɯÖÍɯ

ÏÈÉÐÛÈÛɯ ÊÖÕËÐÛÐÖÕɯ ÈÕËɯ ÓÐÔÐÛÐÕÎɯ ÍÈÊÛÖÙÚȭɯ

$ßÈÔ×ÓÌÚɯÐÓÓÜÚÛÙÈÛÐÕÎɯÏÖÞɯ"'È,/ɯËÈÛÈɯ

ÞÌÙÌɯÜÚÌËɯÉàɯ(2$,/ɯÈÕËɯÖÛÏÌÙɯÊÖÓÓÈÉÖɪ

ÙÈÛÖÙÚɯÐÕɯƖƔƕƗɯÛÖɯÈËËÙÌÚÚɯ*,0ɯƕɯÈÙÌɯ×ÙÌɪ

ÚÌÕÛÌËɯÐÕɯÛÏÌɯÚÌÊÛÐÖÕÚɯÛÏÈÛɯÍÖÓÓÖÞȭɯ 

Continuous Modeling of 
Geomorphic Classifica-
tion and Condition  

"'È,/ɯÏÈÉÐÛÈÛɯËÈÛÈɯÈÙÌɯÍÌÌËÐÕÎɯ(2ɪ

$,/ɀÚɯ ËÌÝÌÓÖ×ÔÌÕÛɯ ÖÍɯ Èɯ ÊÖÕÛÐÕÜÖÜÚɯ

ÊÓÈÚÚÐŗÊÈÛÐÖÕɯÖÍɯÛÏÌɯÎÌÖÔÖÙ×ÏÐÊɯÈÕËɯÏÈÉɪ

ÐÛÈÛɯÊÖÕËÐÛÐÖÕɯÈÓÖÕÎɯÛÏÌɯÚÛÙÌÈÔɯÕÌÛÞÖÙÒɯ

ȹ%ÐÎÜÙÌɯƝȺȭɯ3ÏÌɯ×ÜÙ×ÖÚÌɯÖÍɯÛÏÐÚɯÐÚɯÛÖɯÊÙÌɪ

ÈÛÌɯÈɯɁÎÓÖÉÈÓɯÈŲÙÐÉÜÛÌɂɯÛÖɯÚÜ××ÖÙÛɯÌßɪ

ÛÙÈ×ÖÓÈÛÐÖÕɯÖÍɯÚÐÛÌ-ÉÈÚÌËɯ"'È,/ɯËÈÛÈɯÛÖɯ

ÓÈÙÎÌÙɯɁÙÖÓÓÌË-Ü×ɂɯÚÊÈÓÌÚɯÈÕËɯÜÕÚÈÔ×ÓÌËɯ

ÞÈÛÌÙÚÏÌËÚȭɯ3ÏÌɯ"'È,/-(2$,/ɯɁ1ÐÝÌÙɯ

2ÛàÓÌÚɂɯÎÌÖÔÖÙ×ÏÐÊɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÞÖÙÒɯÐÚɯ

ÊÖÔ×ÓÌÔÌÕÛÈÙàɯÛÖɯÛÏÈÛɯÉÌÐÕÎɯ×ÌÙÍÖÙÔÌËɯ

Éàɯ-.  ɯÈÕËɯÐÚɯËÌÚÐÎÕÌËɯÛÖɯÏÌÓ×ɯÚÜ×ɪ

×ÖÙÛɯÌßÛÙÈ×ÖÓÈÛÐÖÕɯÈÕËɯÊÖÕÛÐÕÜÖÜÚɯÔÈ×ɯ

×ÙÖËÜÊÛɯËÌÝÌÓÖ×ÔÌÕÛȭɯ 

(ÕɯƖƔƕƗɯ"'È,/ɯËÈÛÈɯÞÌÙÌɯÓÌÝÌÙÈÎÌËɯ

ÐÕɯ(2$,/ɯÈɯÎÌÖÔÖÙ×ÏÐÊɯÊÖÕËÐÛÐÖÕɯÈÚÚÌÚÚɪ

ÔÌÕÛɯÐÕɯÛÏÌɯ,ÐËËÓÌɯ%ÖÙÒɯ)ÖÏÕɯ#ÈàɯÞÈÛÌÙɪ

ÚÏÌËȮɯ ÞÏÐÊÏɯ ÞÈÚɯ ÉÈÚÌËɯ ÖÕɯ ÛÏÌɯ 1ÐÝÌÙɯ

2ÛàÓÌÚɯ ÍÙÈÔÌÞÖÙÒɯ ȹ!ÙÐÌÙÓàɯ ÈÕËɯ %ÙÐÌÙÚɯ

ƖƔƔƝȰɯÚÌÌɯ"'È,/ɯȹƖƔƕƖȺɯÍÖÙɯÉÈÊÒÎÙÖÜÕËɯɯ

ÖÕɯ1ÐÝÌÙɯ2ÛàÓÌÚɯÈÕËɯƖƔƕƖɯ(2$,/ɯÌřÖÙÛÚȺȭɯ
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CHAPTER II: CHAMP PR ODUCTS TO SUPPORT THE  
ASSESSMENT OF TRIBUTARY HABITAT LIMITING FACTORS (KMQ 1)  

Figure 9. A River Styles (Brierly and Friers 2009) framework was applied in the John Day watershed to assess geomorphic 
condition and with this information, develop continuous maps of geomorphic potential across the stream network for use 
by managers to facilitate strategic restoration design and planning.  
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Figure 10.  Continuous geomorphic classification and comparison to reference condition along a network paves the way for the 
development of geomorphic condition maps, by reach, to inform discussion about recovery potential by restoration planners.  
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*Numbers of large boulders are not included in CHaMP protocol, so percentages of boulders are 
used in its place. **Large boulders per 100m is not a metric that CHaMP produces, in its place we 
use percent boulders. ***Key pieces of LWD is defined as >30 cm diameter and >6 m length 
located in the wetted channel.  

Table 7. Site (reach) level attributes (averaged values) included in ODFWôs HabRate 
model application.  
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ÌÙȮɯÈÕËɯÎÙÈËÐÌÕÛȭɯ3ÏÜÚɯ"'È,/ɯÔÖÕÐÛÖÙɪ

ÐÕÎɯÚÐÛÌɯËÈÛÈɯÞÌÙÌɯÓÌÝÌÙÈÎÌËɯÛÖɯÎÌÕÌÙÈÛÌɯ

ÈɯÙÈÛÐÕÎɯÖÍɯ"ÏÐÕÖÖÒɯÚÈÓÔÖÕɯÏÈÉÐÛÈÛɯØÜÈÓÐɪ

ÛàɯÈÕËɯ×ÖÛÌÕÛÐÈÓɯÓÐÔÐÛÐÕÎɯÍÈÊÛÖÙÚɯÍÖÙɯÛÏÙÌÌɯ

ÓÐÍÌɯÏÐÚÛÖÙàɯÚÛÈÎÌÚɯÐÕɯÛÏÌɯ"ÈÛÏÌÙÐÕÌɯ"ÙÌÌÒɯ

ÉÈÚÐÕȭɯ 

"'È,/ɯÚÐÛÌ-ÓÌÝÌÓɯÔÌÛÙÐÊÚɯÈÕËɯÙÈÛÐÕÎÚɯ

×ÙÖÝÐËÌɯÛÏÌɯÊÖÈÙÚÌÚÛɯÙÌÚÖÓÜÛÐÖÕɯȹ×ÖÐÕÛÚȺɯ

ÛÖɯËÌ×ÐÊÛɯÛÏÌɯÚ×ÈÛÐÈÓɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯÛÏÌɯ

'ÈÉ1ÈÛÌɯÌÝÈÓÜÈÛÐÖÕɯȹ%ÐÎÜÙÌɯƕƗȺȭɯ(ÕËÐÝÐËɪ

ÜÈÓɯÔÌÛÙÐÊÚɯȹÌȭÎȭȮɯÊÖÔ×ÓÌßɯ×ÖÖÓÚȮɯÏÐÎÏɯ

ØÜÈÓÐÛàɯ Ú×ÈÞÕÐÕÎɯ ÏÈÉÐÛÈÛȺɯ ÊÈÕɯ ÈÓÚÖɯ ÉÌɯ

ÔÈ××ÌËɯ ÈÛɯ Èɯ ÚÐÛÌɯ ÓÌÝÌÓȭɯ  Úɯ .#%6ɀÚɯ

 ØÜÈÛÐÊɯ(ÕÝÌÕÛÖÙÐÌÚɯËÈÛÈɯÈÙÌɯÊÖÓÓÌÊÛÌËɯÐÕɯ

ÈɯÚ×ÈÛÐÈÓÓàɯÊÖÕÛÐÕÜÖÜÚɯÔÈÕÕÌÙȮɯ'ÈÉ1ÈÛÌɯ

ÙÌÚÜÓÛÚɯ ÊÈÕɯ ÉÌɯ ÙÌÍÌÙÌÕÊÌËɯ ÛÖɯ Ú×ÈÛÐÈÓÓà-

Ìß×ÓÐÊÐÛɯÏàËÙÖÓÖÎÐÊɯËÈÛÈÚÌÛÚɯÈÕËɯÛÏÌɯÙÌɪ

ÚÜÓÛÚɯÔÈàɯÉÌɯÔÈ××ÌËɯÈÛɯÈÓÓɯÓÌÝÌÓÚȮɯÛÏÈÛɯÐÚȮɯ

ÈÝÌÙÈÎÌËɯ Ü×ɯ ÛÖɯ ÔÜÓÛÐ×ÓÌɯ Ú×ÈÛÐÈÓɯ ÚÊÈÓÌÚɯ

ÚÜÊÏɯÈÚɯ'àËÙÖÎÙÈ×ÏÐÊɯ4ÕÐÛÚɯȹÌȭÎȭȮɯ'4"ɯ

ƚȺɯÖÙɯÎÌÖÔÖÙ×ÏÐÊÈÓÓàɯËÌŗÕÌËɯÈÚÚÌÚÚÔÌÕÛɯ

ÜÕÐÛÚɯȹ%ÐÎÜÙÌɯƕƕȺȭɯ 

%ÖÙɯ ÌßÈÔ×ÓÌȮɯ ÊÖÕÛÐÕÜÖÜÚɯ ÔÈßÐÔÜÔɯ

ÞÌÌÒÓàɯÔÈßÐÔÜÔɯÛÌÔ×ÌÙÈÛÜÙÌɯȹ,6,3Ⱥɯ

ËÈÛÈɯÍÙÖÔɯ"1(3%"ɀÚɯÏÌÈÛɯÚÖÜÙÊÌɯÔÖËÌÓɯ

Figure 11. HabRate site level ratings for all three life history stages for Chinook 
salmon (spawning -emergence, summer rearing, and overwintering) in Cathe-
rine Creek.  
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A cautionary approach is necessary during the development and 

interpretation of ñrolled-upò, higher- level  displays like what is 
shown in Figure 12. For Example:  

ðFigure 12 displays higher-level (ñrolled-upò) summaries of habitat condi-
tion. The number of sites available to contribute data to the rating for each 

Assessment Unit might only be two (or less).  

ð-While CHaMP can make estimates of condition over larger areas to sup-
port Expert Panels and others with only two points, the estimates will not be 

very precise. Similarly, if sites that contribute data to a rating for an area are 
poorly distributed, they may not accurately represent overall conditions at a 

larger scale.  

ðCHaMPôs sampling design selects sites randomly at the population scale. 

This enables site-level metrics to be used with globally available habitat at-

tributes in continuous displays, such as what is presented in Figure 12, to 
generate metric ñroll-upsò and extrapolation to unsampled areas. 

ðISEMP has used CHaMP temperature metrics to develop a network model 
of temperature to support extrapolation within and across watersheds.  

Figure 12. Averaged site level rankings by assessment units in Catherine Creek for summer rearing Chinook salmon parr 
based on conversion of limiting factors. In CCC3B, component ratings are averaged from all sites within the assessment 
unit. MWMT data from CRITFCôs heat source model were considered as part of polygon (AU) ranking development.  

ÞÌÙÌɯÌÝÈÓÜÈÛÌËɯÈÓÖÕÎÚÐËÌɯ'ÈÉ1ÈÛÌɯÙÈÕÒɪ

ÐÕÎÚɯÍÖÙɯÚÜÔÔÌÙɯ"ÏÐÕÖÖÒɯ×ÈÙÙɯÙÌÈÙÐÕÎɯ

ÈÊÙÖÚÚɯÔÈÑÖÙɯÈÚÚÌÚÚÔÌÕÛɯÜÕÐÛÚɯÐÕɯ"ÈÛÏÌɪ

ÙÐÕÌɯɯ"ÙÌÌÒȭɯ2ÐÛÌ-ÓÌÝÌÓɯÙÈÛÐÕÎÚɯÞÌÙÌɯÈÝÌÙɪ

ÈÎÌËɯ ÈÕËɯ ÜÚÌËɯ ÞÐÛÏɯ ÛÌÔ×ÌÙÈÛÜÙÌɯ ÈÕËɯ

ŘÖÞɯÐÕÍÖÙÔÈÛÐÖÕɯÛÖɯ×ÙÖÝÐËÌɯÊÖÕÛÌßÛɯÍÖÙɯ

ÓÐÔÐÛÐÕÎɯÍÈÊÛÖÙÚɯÔÖËÌÓɯÖÜÛ×ÜÛÚȮɯÈÕËɯÛÖɯ

ÎÌÕÌÙÈÛÌɯÈɯÙÈÛÐÕÎɯÈÛɯÈɯÏÐÎÏÌÙɯȹ×ÖÓàÎÖÕɤ

 4ȺɯÚÊÈÓÌȭɯ4ÓÛÐÔÈÛÌÓàȮɯÚÛÙÜÊÛÜÙÈÓÓàɯÚÜÐÛÈɪ

ÉÓÌɯÈÙÌÈÚɯÐÕɯÌßÊÌÓÓÌÕÛɯÊÖÕËÐÛÐÖÕɯÍÖÙɯÚÜÔɪ

ÔÌÙɯ ÙÌÈÙÐÕÎɯ ÖÍɯ "ÏÐÕÖÖÒɯ ×ÈÙÙɯ ȹÌȭÎȭȮɯ

"""Ɨ ȺɯÞÌÙÌɯÍÖÜÕËɯÛÖɯÌß×ÖÚÌɯÛÏÌÔɯÛÖɯ

ÓÌÛÏÈÓɯÚÛÙÌÈÔɯÛÌÔ×ÌÙÈÛÜÙÌÚȮɯÛÏÜÚɯÔÈÒÐÕÎɯ

ÚÜÙÝÐÝÈÓɯØÜÌÚÛÐÖÕÈÉÓÌȭ 

 ɯÚÛÙÌÕÎÛÏɯÖÍɯ"'È,/ɀÚɯ&132-ÉÈÚÌËɯ

ÚÈÔ×ÓÐÕÎɯËÌÚÐÎÕɯÐÚɯÛÏÈÛɯÐÛɯÈÓÚÖɯÎÌÕÌÙÈÛÌÚɯ

ËÈÛÈɯÛÏÈÛɯÈÙÌɯÈ××ÙÖ×ÙÐÈÛÌɯÛÖɯÔÈ×ɯÈÕËɯÙÖÓÓ

-Ü×ɯÛÖɯÔÜÓÛÐ×ÓÌɯÚÊÈÓÌÚȮɯÈÕËɯÚÜ××ÖÙÛÚɯÌßɪ

ÛÙÈ×ÖÓÈÛÐÖÕɯÛÖɯÜÕÚÜÙÝÌàÌËɯÈÙÌÈÚȭɯ 
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CHAPTER III: INFORMING IMPLEMENTATION OF EFFECTIVE AN D 
COST-EFFECTIVE HABIT AT ACTIONS (KMQ 2)  

KMQ 2: What are the relationships 
between tributary habitat actions 
and fish survival or productivity 
improvements, and what actions 
are most effective, and cost -
effective, for addressing habitat 
impairments?  

Introduction  

#ÜÙÐÕÎɯ#ÈàɯƕɯÖÍɯÛÏÌɯƖƔƕƘɯ"'È,/-

(2$,/ɯÈÕÈÓàÚÌÚɯÈÕËɯÚàÕÛÏÌÚÐÚɯÞÖÙÒÚÏÖ×ɯ

ÐÛɯ ÞÈÚɯ ÚÛÈÛÌËɯ ÛÏÈÛɯ ÙÌÚÛÖÙÈÛÐÖÕɯ ×ÓÈÕÕÌÙÚɯ

ÈÙÌɯÐÕɯÚÌÈÙÊÏɯÖÍɯÚÛÙÈÛÌÎÐÊɯÝÌÙÚÜÚɯÖ××ÖÙɪ

ÛÜÕÐÚÛÐÊɯ È××ÙÖÈÊÏÌÚɯ ÛÖɯ ÏÈÉÐÛÈÛɯ ÙÌÚÛÖÙÈɪ

ÛÐÖÕȯɯ ÛÏÈÛɯ ÐÚȮɯ ÝÖÓÜÔÌÚɯ ÖÍɯ ÙÈÞɯ ËÈÛÈɯ ȹÖÙɯ

ÌÝÌÕɯÔÌÈÚÜÙÌÔÌÕÛÚɯÖÙɯÔÌÛÙÐÊÚȺɯÈÕËɯÈÉɪ

ÚÛÙÈÊÛɯÔÖËÌÓÚɯÞÐÛÏÖÜÛɯÊÓÌÈÙɯÔÈÕÈÎÌÔÌÕÛɯ

ÙÌÓÌÝÈÕÊÌɯÈÙÌɯÕÖÛɯÜÚÌÍÜÓȭɯ(ÕÚÛÌÈËȮɯÏÈÝÐÕÎɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÚÜÔÔÈÙÐáÌËɯÈÕËɯÔÈ××ÌËɯÐÚɯ

ÞÏÈÛɯÐÚɯÜÚÌÍÜÓɯÍÖÙɯÙÌÚÛÖÙÈÛÐÖÕɯ×ÓÈÕÕÌÙÚɯ

ȹ2ȭɯ6ÏÐÛÌȮɯ"1(3%"Ⱥȭɯ(ÕËÌÌËȮɯÞÏÐÓÌɯÐÕËÐɪ

ÝÐËÜÈÓɯ"'È,/ɯÔÌÛÙÐÊÚɯÊÈÕɯÉÌɯÜÛÐÓÐáÌËɯÐÕɯ

Èɯ ɁÚÛÈÕË-ÈÓÖÕÌɂɯ ÔÈÕÕÌÙɯ ÛÖɯ ÏÌÓ×ɯ ɁÛÙÜÌɯ

Ü×ɂɯÉÐÖÓÖÎÐÊÈÓɯÝÈÓÜÌÚȮɯÙÈÞɯËÈÛÈɯÈÕËɯÔÌÛɪ

ÙÐÊÚɯÞÐÛÏÖÜÛɯÊÖÕÛÌßÛɯÈÕËɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕɯ

ÈÙÌɯÓÐÒÌÓàɯÕÖÛɯÖÍɯÏÐÎÏɯÜÛÐÓÐÛàɯÛÖɯÚÛÙÈÛÌÎÐÊɯ

ÏÈÉÐÛÈÛɯ ÈÚÚÌÚÚÔÌÕÛɯ ÈÕËɯ ÙÌÚÛÖÙÈÛÐÖÕɯ

ÌřÖÙÛÚȭɯ %ÜÙÛÏÌÙɯ ËÐÚÊÜÚÚÐÖÕɯ ÈÉÖÜÛɯ ÛÏÌɯ

ÐÕÍÖÙÔÈÛÐÖÕɯÊÖÕÛÌÕÛɯÖÍɯ"'È,/ɯÔÌÛÙÐÊÚɯ

ÞÏÌÕɯÛÏÌàɯÈÙÌɯÜÚÌËɯÐÕɯÊÖÔÉÐÕÈÛÐÖÕɯÖÙɯÐÕɯ

ÛÏÌɯ×ÙÖËÜÊÛÐÖÕɯÖÍɯÔÜÓÛÐÝÈÙÐÈÛÌɯÖÜÛ×ÜÛÚȮɯ

ÙÈÛÏÌÙɯ ÛÏÈÕɯ ÈÓÖÕÌȮɯ ÔÈàɯ ÉÌɯ ÍÖÜÕËɯ ÐÕɯ

"ÏÈ×ÛÌÙɯ5ȭ 

3ÏÌɯÚàÕÛÏÌÚÐÚɯ×ÙÖËÜÊÛÚɯ×ÙÌÚÌÕÛÌËɯÐÕɯ

"ÏÈ×ÛÌÙɯ((ɯÈÕËɯÛÏÌɯ(2$,/ɯƖƔƕƗɯÙÌ×ÖÙÛɯ

ȹ(2$,/ɯ ƖƔƕƘȺɯ ÈÙÌɯ ÉÌÐÕÎɯ ÜÚÌËɯ ÛÖɯ ÏÌÓ×ɯ

ÐËÌÕÛÐŗÊÈÛÐÖÕɯÖÍɯÚÐÛÌÚɯÛÏÈÛɯÈÙÌɯÔÖÚÛɯÚÜÐÛÈɪ

ÉÓÌɯ ÍÖÙɯ ÖÉÛÈÐÕÐÕÎɯ Ú×ÌÊÐŗÊɯ ÙÌÚÛÖÙÈÛÐÖÕɯ

ÎÖÈÓÚȮɯÈÕËɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÙÌÚÛÖÙÈɪ

ÛÐÖÕɯËÌÚÐÎÕÚȭɯ"'È,/ɯÈÕËɯ(2$,/ɯËÈÛÈɯ

ÛÖÎÌÛÏÌÙɯÏÈÝÌɯÉÌÌÕɯÜÚÌËɯÛÖɯ×ÙÖËÜÊÌɯÙÌɪ

ÊÖÝÌÙàɯ×ÖÛÌÕÛÐÈÓɯÔÈ×ÚɯȹÚÌÌɯ(2$,/ɯƖƔƕƘȺȭɯ

$ßÈÔ×ÓÌÚɯÖÍɯÏÖÞɯ"'È,/ɯËÈÛÈɯÈÙÌɯÉÌÐÕÎɯ

ÓÌÝÌÙÈÎÌËɯÉàɯ(2$,/ɯÈÕËɯÖÛÏÌÙɯÊÖÓÓÈÉÖÙÈɪ

ÛÖÙÚɯÐÕɯÛÏÌɯ×ÓÈÕÕÐÕÎȮɯ×ÙÐÖÙÐÛÐáÈÛÐÖÕɯÈÕËɯ

ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯÖÍɯ×ÙÖÑÌÊÛÚɯÈÙÌɯ×ÙÌÚÌÕÛÌËɯ

ÐÕɯÛÏÌɯÚÌÊÛÐÖÕÚɯÛÏÈÛɯÍÖÓÓÖÞɯÈÕËɯÐÕɯ(2$,/ɯ

ȹƖƔƕƘȮɯƖƔƕƗȺɯÈÕËɯ"'È,/ɯȹƖƔƕƖȺȭ 

Supporting Strategic 
Habitat Restoration Plan 
and Project Development  

"'È,/ɯÊÖÕÛÐÕÜÌÚɯÛÖɯÜÚÌɯÛÖ×ÖÎÙÈ×ÏÐÊɯ

ÚÜÙÝÌàÚɯ ÛÖɯ ÊÙÌÈÛÌɯ #$,Úɯ ÛÖɯ ÊÈ×ÛÜÙÌɯ

ÊÏÈÕÎÌÚɯÐÕɯÉÌËɯÌÓÌÝÈÛÐÖÕȮɯËÌÚÊÙÐÉÌɯÌÙÖɪ

ÚÐÖÕÈÓɯ ÈÕËɯ ËÌ×ÖÚÐÛÐÖÕÈÓɯ ×ÈŲÌÙÕÚȮɯ ÈÕËɯ

×ÙÖÝÐËÌɯ ÙÌÓÈÛÐÝÌɯ ÔÌÈÚÜÙÌÚɯ ÖÍɯ ÚÌËÐÔÌÕÛɯ

ŘÜßɯ ÐÕɯ ÚÛÙÌÈÔɯ ÙÌÈÊÏÌÚɯ ÛÏÙÖÜÎÏÖÜÛɯ ÛÏÌɯ

ÐÕÛÌÙÐÖÙɯ"1!ȭɯ#$,ÚɯÖÍɯËÐřÌÙÌÕÊÌɯȹ#Ö#ÚȰɯ

ÚÌÌɯ "'È,/ɯ ƖƔƕƗȺɯ ÈÙÌɯ ËÌÝÌÓÖ×ÌËɯ ÈÕËɯ

ÜÚÌËɯ ÞÐÛÏɯ &ÌÖÔÖÙ×ÏÐÊɯ "ÏÈÕÎÌɯ #ÌÛÌÊɪ

ÛÐÖÕɯ ȹ&"#Ⱥɯ ÚÖÍÛÞÈÙÌɯ ÛÖɯ ÊÈÓÊÜÓÈÛÌɯ ÉÖÛÏɯ

ÈÙÌÈÓɯÈÕËɯÝÖÓÜÔÌÛÙÐÊɯÉÜËÎÌÛÚɯÖÍɯÌÙÖÚÐÖÕɯ

ÈÕËɯËÌ×ÖÚÐÛÐÖÕɯÈÛɯÛÏÌɯÚÐÛÌɯÓÌÝÌÓȮɯÈÕËɯ×ÌÙɪ

ÍÖÙÔɯ ÐÕÛÌÙ-ÚÐÛÌɯ ÊÖÔ×ÈÙÐÚÖÕÚɯ ÜÚÐÕÎɯ ÕÖÙɪ

ÔÈÓÐáÌËɯÊÏÈÕÎÌɯËÌÛÌÊÛÐÖÕɯÔÌÛÙÐÊÚȭɯ3ÏÌÚÌɯ

ÔÌÛÙÐÊÚɯÊÈÕɯÈÓÚÖɯÉÌɯÜÚÌËɯÛÖɯÈÚÚÌÚÚɯÕÌÛɯ

ÎÌÖÔÖÙ×ÏÐÊɯ ÊÏÈÕÎÌɯ ÈÛɯ ÔÜÓÛÐ×ÓÌɯ ÚÊÈÓÌÚȮɯ

ÍÖÙɯ ÌßÈÔ×ÓÌȮɯ "'È,/ɯ ÉÈÚÐÕ-ÞÐËÌȮɯ ÕÌÛɪ

ÞÖÙÒȮɯÙÌÈÊÏɯÈÕËɯÚÐÛÌɯÓÌÝÌÓȮɯÈÕËɯÍÈÊÐÓÐÛÈÛÌɯ

ÌÝÈÓÜÈÛÐÖÕɯÖÍɯÙÌÚÛÖÙÈÛÐÖÕɯÈÊÛÐÖÕɯÌřÌÊÛÐÝÌɪ

ÕÌÚÚɯȹÌȭÎȭȮɯ ÙÌɯÛÏÌɯ×ÙÌËÐÊÛÌËɯÙÌÚ×ÖÕÚÌÚɯ

ÈÊÛÜÈÓÓàɯÏÈ××ÌÕÐÕÎȳȺȭɯ 

2×ÌÊÐŗÊɯ ÌßÈÔ×ÓÌÚɯ ÖÍɯ ÏÖÞɯ "'È,/ɯ

ÌÔ×ÓÖàÌËɯ &"#ɯ ÐÕɯ ƖƔƕƗɯ ÍÖÙɯ ×ÓÈÕÕÐÕÎȮɯ

ÌÝÈÓÜÈÛÐÖÕɯ ÈÕËɯ Ïà×ÖÛÏÌÚÐÚɯ ÛÌÚÛÐÕÎɯ ÈÙÌɯ

×ÙÌÚÌÕÛÌËɯ ÉÌÓÖÞȭɯ 3ÏÌɯ ÚÌÊÛÐÖÕɯ ÛÏÈÛɯ ÍÖÓɪ

ÓÖÞÚɯ ÏÐÎÏÓÐÎÏÛÚɯ ÏÖÞɯ "'È,/ɯ ËÈÛÈɯ ÈÙÌɯ

ÉÌÐÕÎɯÜÚÌËɯÉàɯÊÖÓÓÈÉÖÙÈÛÖÙÚɯÍÖÙɯÚÛÙÈÛÌÎÐÊɯ

×ÓÈÕÕÐÕÎɯ ÈÕËɯ ×ÙÐÖÙÐÛÐáÈÛÐÖÕɯ ÐÕɯ !/ ɀÚɯ

&ÙÈÕËÌɯ1ÖÕËÌɯ1ÌÚÛÖÙÈÛÐÖÕɯ ÛÓÈÚɯ×ÙÖÊÌÚÚȭ 

GCD for site context, informing de-
sign, and hypothesis testing  

(ÕɯƖƔƕƗɯ&"#ɯÚÖÍÛÞÈÙÌɯÈÕËɯ#Ö#ɯËÈÛÈɯ

ÍÙÖÔɯÛÏÌɯ3ÜÊÈÕÕÖÕɯÞÈÛÌÙÚÏÌËɯÞÌÙÌɯÜÚÌËɯ

ÛÖɯ ÈÚÚÌÚÚɯ ÎÌÖÔÖÙ×ÏÐÊɯ ËÐřÌÙÌÕÊÌÚɯ ÐÕɯ

×ÏàÚÐÊÈÓɯ ŗÚÏɯ ÏÈÉÐÛÈÛɯ ÊÖÕËÐÛÐÖÕÚɯ ÈÊÙÖÚÚɯɯ

ÛÏÙÌÌɯ ÚÐÛÌÚȮɯ ÈÕËɯ ÛÖɯ ØÜÈÕÛÐÍàɯ ÊÏÈÕÎÌÚɯ

ȹÈÊÛÜÈÓɯÈÕËɯÔÖËÌÓÌËȺɯËÜÌɯÛÖɯÙÌÚÛÖÙÈÛÐÖÕɯ

ÈÊÛÐÝÐÛÐÌÚɯ ËÌÚÐÎÕÌËɯ ÛÖɯ ÈËËÙÌÚÚɯ ÏÈÉÐÛÈÛɯ

ÓÐÔÐÛÐÕÎɯÍÈÊÛÖÙÚȭɯ3ÏÌɯÛÏÙÌÌɯÚÐÛÌÚɯÐÕÊÓÜËÌɯÈɯ

ÏÐÎÏÓàɯËàÕÈÔÐÊɯÈÕËɯÏÌÛÌÙÖÎÌÕÌÖÜÚɯ1ÌÍɪ

ÌÙÌÕÊÌɯÚÐÛÌȮɯÈɯ"ÖÕÛÙÖÓɯÚÐÛÌɯÛÏÈÛɯÐÚɯÓÌÚÚɯËÐɪ

ÝÌÙÚÌɯÈÕËɯËàÕÈÔÐÊȮɯÈÕËɯÈɯ3ÙÌÈÛÔÌÕÛɯÚÐÛÌɯ

ȹÓÌÝÌÌɯÙÌÔÖÝÈÓȺȭɯ3ÏÌɯ3ÙÌÈÛÔÌÕÛɯÏà×ÖÛÏÌɪ

ÚÐÚɯÐÚɯÛÏÈÛɯÓÌÝÌÌɯÙÌÔÖÝÈÓɯÛÖɯÈÓÓÖÞɯÊÏÈÕÕÌÓɯ

ÔÖÝÌÔÌÕÛɯ ÈÕËɯ ËàÕÈÔÐÊɯ ÔÈÛÌÙÐÈÓɯ Ìßɪ

ÊÏÈÕÎÌɯÞÐÓÓɯÈÓÓÖÞɯÛÏÌɯÙÐÝÌÙɯÛÖɯÙÌÎÈÐÕɯÐÛÚɯ

ÕÈÛÜÙÈÓɯÊÈ×ÈÊÐÛàɯÍÖÙɯÈËÑÜÚÛÔÌÕÛȮɯÈÕËɯÙÌɪ

ÚÜÓÛɯÐÕɯÛÏÌɯÊÙÌÈÛÐÖÕɯÖÍɯÚÐËÌɯÊÏÈÕÕÌÓÚɯÈÕËɯ

ËÐÝÌÙÚÌɯÏÈÉÐÛÈÛɯÜÕÐÛÚɯÛÏÈÛɯÎÙÌÈÛÓàɯÌÕÏÈÕÊÌɯ

ŗÚÏɯÏÈÉÐÛÈÛɯÈÛɯÛÏÌɯÚÐÛÌȭɯ 

 Úɯ×ÈÙÛɯÖÍɯ×ÙÖÑÌÊÛɯÏà×ÖÛÏÌÚÐÚɯËÌÝÌÓɪ

Ö×ÔÌÕÛɯ ÈÕËɯ ËÌÚÐÎÕɯ ÛÏÌɯ 1ÐÝÌÙɯ 2ÛàÓÌÚɯ

ÍÙÈÔÌÞÖÙÒȮɯ ËÐÚÊÜÚÚÌËɯ ×ÙÌÝÐÖÜÚÓàȮɯ ÞÈÚɯ

È××ÓÐÌËɯÛÖɯÌÚÛÈÉÓÐÚÏɯÎÌÖÔÖÙ×ÏÐÊɯÊÖÕÛÌßÛɯ

ÍÖÙɯÛÏÌɯÚÐÛÌÚȮɯÛÏÈÛɯÐÚȮɯÏÈÉÐÛÈÛɯÙÌÚÛÖÙÈÛÐÖÕɯ

×ÖÛÌÕÛÐÈÓɯÉÈÚÌËɯÖÕɯÏÐÚÛÖÙÐÊɯÈÕËɯÊÜÙÙÌÕÛɯ

ÓÈÕËÚÊÈ×Ìɯ ÊÖÕÛÙÖÓÚɯ ÈÕËɯ ÍÌÈÛÜÙÌÚȭɯ 3ÏÌɯ

3ÙÌÈÛÔÌÕÛɯ ÚÐÛÌɯ ÏÈÚɯ ÚÐÔÐÓÈÙɯ ÎÌÖÔÖÙ×ÏÐÊɯ

ÊÖÕÛÌßÛɯÛÖɯÛÏÌɯ1ÌÍÌÙÌÕÊÌɯÚÐÛÌɯÉÜÛɯÙÌ×ÙÌɪ

ÚÌÕÛÚɯÈɯ×ÖÖÙɯÊÖÕËÐÛÐÖÕɯÝÈÙÐÈÕÛȯɯɯÈɯ×ÖÖÙɯ

ÊÖÕËÐÛÐÖÕɯÝÈÙÐÈÕÛɯÔÌÈÕÚɯËàÕÈÔÐÊɯÉÌÏÈÝɪ

ÐÖÙɯ ÐÚɯ ÓÐÔÐÛÌËɯ ÈÕËɯ ÊÏÈÕÎÌɯ ÐÚɯ ÙÌÓÈÛÐÝÌÓàɯ

ÚÛÈÛÐÊȰɯ Èɯ ÎÖÖËɯ ÊÖÕËÐÛÐÖÕɯ ÝÈÙÐÈÕÛɯ ÔÌÈÕÚɯ

ËàÕÈÔÐÊɯÉÌÏÈÝÐÖÙȮɯÔÖÙÌɯÊÖÔ×ÓÌßɯÈÚÚÌÔɪ

ÉÓÈÎÌÚɯ ÖÍɯ ÎÌÖÔÖÙ×ÏÐÊɯ ÜÕÐÛÚȮɯ ÞÏÐÊÏɯ ÐÚɯ

ÎÖÖËɯÍÖÙɯŗÚÏȭɯ 

"'È,/ɯÙÌÍÌÙÌÕÊÌɯÚÐÛÌɯËÈÛÈɯÍÙÖÔɯƖƔƕƕ

-ƖƔƕƗɯ ÈÕËɯ &"#ɯ ÖÜÛ×ÜÛÚɯ ÞÌÙÌɯ ÜÚÌËɯ ÛÖɯ

ÈÚÚÐÎÕɯ×ÙÌ-ɯÈÕËɯ×ÖÚÛ-ɯ3ÙÌÈÛÔÌÕÛɯÚÐÛÌɯÉÌɪ

ÏÈÝÐÖÙɯÐÕɯÛÌÙÔÚɯÖÍɯÈɯÊÖÕËÐÛÐÖÕɯÝÈÙÐÈÕÛȮɯ

ÐȭÌȭȮɯÌÝÈÓÜÈÛÌɯ×ÖÚÛ-×ÙÖÑÌÊÛɯÉÌÏÈÝÐÖÙɯÈÛɯÛÏÌɯ

3ÙÌÈÛÔÌÕÛɯÚÐÛÌȭɯ ÓÛÏÖÜÎÏɯ#Ö#ÚɯÈÕËɯ&"#ɯ

ÞÌÙÌɯÈÉÓÌɯÛÖɯÊÈ×ÛÜÙÌɯÈÕËɯØÜÈÕÛÐÍàɯÏÈÉÐÛÈÛɯ

ÊÏÈÕÎÌÚȮɯÛÏÌɯàÌÈÙÚɯÈÍÛÌÙɯƖƔƕƕɯÓÌÝÌÌɯÙÌɪ

ÔÖÝÈÓɯÈÕËɯƖƔƕƗɯ+6#ɯÐÕÚÛÈÓÓÈÛÐÖÕɯÈÛɯÛÏÌɯ

3ÙÌÈÛÔÌÕÛɯÚÐÛÌɯÞÌÙÌɯÓÖÞɯŘÖÞɯàÌÈÙÚɯÚÖɯ

ÕÖÛɯÔÜÊÏɯÊÏÈÕÎÌɯÐÕɯÛÏÌɯŘÖÖË×ÓÈÐÕɯÏÈÚɯ

ÉÌÌÕɯÖÉÚÌÙÝÌËɯÛÖɯËÈÛÌȭɯ'ÖÞÌÝÌÙȮɯËÌÝÌÓɪ

Ö×ÔÌÕÛɯ ÖÍɯ Èɯ ÊÖÕÊÌ×ÛÜÈÓɯ ×ÖÚÛ-ÛÙÌÈÛÔÌÕÛɯ

ÚÜÙÝÌàɯ ÈÕËɯ #Ö#ɯ ÈÓÓÖÞÌËɯ "'È,/ɯ ÛÖɯ

ØÜÈÕÛÐÍàɯÌß×ÌÊÛÌËɯÙÌÚÛÖÙÈÛÐÖÕɯÖÜÛÊÖÔÌÚɯ

ÖÝÌÙɯÛÐÔÌɯÈÕËɯÈɯÞÐËÌÙɯÙÈÕÎÌɯÖÍɯŘÖÞɯÊÖÕɪ

ËÐÛÐÖÕÚɯȹ%ÐÎÜÙÌɯƕƗȮɯÕÌßÛɯ×ÈÎÌȺȭɯ3ÏÌÚÌɯËÈÛÈɯ

ÞÐÓÓɯÉÌɯÜÚÌËɯÛÖɯÌÝÈÓÜÈÛÌɯÈÊÛÜÈÓɯÏÈÉÐÛÈÛɯ

ÊÏÈÕÎÌɯÍÙÖÔɯÛÏÌɯÙÌÚÛÖÙÈÛÐÖÕɯÈÊÛÐÖÕȹÚȺɯÈÛɯ

ÛÏÌɯÚÐÛÌɯÖÝÌÙɯÍÜÛÜÙÌɯàÌÈÙÚȮɯÈÕËɯÛÖɯÐÕÍÖÙÔɯ

ÍÜÛÜÙÌɯ×ÙÖÑÌÊÛɯ×ÓÈÕÕÐÕÎɯÈÕËɯËÌÚÐÎÕȭɯ 

"'È,/ɯÏÈÚɯÈÓÚÖɯÜÚÌËɯ&"#ɯÈÏÌÈËɯÖÍɯ

ËÌÚÐÎÕɯËÌÝÌÓÖ×ÔÌÕÛɯÈÕËɯÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯ

ÔÖÕÐÛÖÙÐÕÎɯ ÛÖɯ ÛÌÚÛɯ ÛÏÌɯ Ïà×ÖÛÏÌÚÐÚɯ ÛÏÈÛɯ

ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯ ÖÍɯ ÉÌÈÝÌÙɯ ÚÛÙÜÊÛÜÙÌÚȮɯ

ÚÜÊÏɯÈÚɯÞÏÈÛɯ(2$,/ɯÐÕÚÛÈÓÓÌËɯÐÕɯ ÚÖÛÐÕɯ

"ÙÌÌÒɯ ȹÚÌÌɯ 6ÈÙËɯ ÌÛɯ ÈÓȭɯ ƖƔƕƖȮɯ "'È,/ɯ

ƖƔƕƗȺȮɯ ÞÖÜÓËɯ ÉÌɯ ÌřÌÊÛÐÝÌɯ ÈÛɯ ÖÛÏÌÙɯ
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ƕƔ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

×ÓÈÕÕÌËɯ ÙÌÚÛÖÙÈÛÐÖÕɯ ÚÐÛÌÚȮɯ ÈÕËɯ ÛÖɯ ÞÏÈÛɯ

ËÌÎÙÌÌȭɯ3ÏÐÚɯÛà×ÌɯÖÍɯÌÝÈÓÜÈÛÐÖÕɯÊÈÕɯÍÈÊÐÓÐɪ

ÛÈÛÌɯÐËÌÕÛÐŗÊÈÛÐÖÕɯÖÍɯÛÏÌɯ×ÖÛÌÕÛÐÈÓɯÖÜÛɪ

ÊÖÔÌÚɯ ÖÍɯ ÙÌÚÛÖÙÈÛÐÖÕɯ ÚÊÌÕÈÙÐÖÚɯ ÞÌÓÓɯ

ÈÏÌÈËɯ ÖÍɯ ×ÙÌ-×ÖÚÛɯ ×ÙÖÑÌÊÛɯ ÐÔ×ÓÌÔÌÕÛÈɪ

ÛÐÖÕɯÔÖÕÐÛÖÙÐÕÎȭɯ 

(Õɯ ÈÕÖÛÏÌÙɯ ÌßÈÔ×ÓÌȮɯ "'È,/ɯ ÏÈÚɯ

ÉÌÌÕɯÊÖÓÓÈÉÖÙÈÛÐÕÎɯÞÐÛÏɯÛÏÌɯ42!1ɯÐÕɯÛÏÌɯ

,ÌÛÏÖÞɯ6ÈÛÌÙÚÏÌËɯÖÕɯÛÏÌɯÊÖÓÓÌÊÛÐÖÕɯÖÍɯ

"'È,/ɯËÈÛÈɯÍÖÙɯÜÚÌɯÐÕɯÙÌÚÛÖÙÈÛÐÖÕɯ×ÓÈÕɪ

ÕÐÕÎɯÈÕËɯÓÐÍÌɯÊàÊÓÌɯÔÖËÌÓÐÕÎɯÌřÖÙÛÚȭɯ(Õɯ

)ÜÓàɯ ƖƔƕƘȮɯ ÛÏÌɯ "ÈÙÓÛÖÕɯ "ÖÔ×ÓÌßɯ ŗÙÌɯ

ÉÜÙÕÌËɯÈ××ÙÖßÐÔÈÛÌÓàɯƖƙƙȮƕƜƕɯÈÊÙÌÚɯÖÍɯ

ÛÏÌɯÓÖÞÌÙɯ×ÖÙÛÐÖÕɯÖÍɯÛÏÌɯ,ÌÛÏÖÞɯÞÈÛÌÙɪ

ÚÏÌËɯ ȹ! $1ɯ !ÙÐÌŗÕÎȺȭɯ /ÖÚÛ-ŗÙÌɯ ÙÈÐÕɪ

ÚÛÖÙÔÚɯÐÕËÜÊÌËɯËÌÉÙÐÚɯŘÖÞÚɯÐÕɯÚÌÝÌÙÈÓɯÖÍɯ

ÛÏÌɯÛÙÐÉÜÛÈÙÐÌÚɯÛÏÈÛɯËÙÈÐÕɯÛÏÌɯÏÐÓÓÚɯÛÖɯÛÏÌɯ

ÌÈÚÛɯÖÍɯÛÏÌɯÔÈÐÕÚÛÌÔɯ,ÌÛÏÖÞɯ1ÐÝÌÙȭɯ(Õɯ

ƖƔƕƘɯ"'È,/ɯ×ÌÙÍÖÙÔÌËɯÈÕɯÐÕÐÛÐÈÓɯ&"#ɯ

Figure 13. Conceptual repeat topographic surveys and DoD for a Tucannon CHaMP 
site CBW05583 -203211 (treatment site) showing expected change (restoration of 
poor condition variant site). Levee removal was completed in 2011 and in 2013 LWD 
structures were introduced at the site to encourage lateral migration onto the flood-
plain and dynamic behavior (regular erosion and deposition, i.e., good condition 
variant).  

ÈÚÚÌÚÚÔÌÕÛɯÛÖɯËÌÛÌÙÔÐÕÌɯÛÏÌɯÌřÌÊÛɯÖÍɯÛÏÌɯ

ËÌÉÙÐÚɯŘÖÞÚɯÖÕɯÛÏÌɯÔÖÙ×ÏÖÓÖÎàɯÖÍɯÛÏÌɯ

ÊÏÈÕÕÌÓɯÈÕËɯÛÏÌɯÏÈÉÐÛÈÛɯÖÍɯÛÏÌɯÌÕËÈÕɪ

ÎÌÙÌËɯ ÚÈÓÔÖÕÐËÚɯ Ú×ÌÊÐÌÚɯ ÛÏÈÛɯ ÜÚÌɯ ÛÏÌɯ

ÓÖÞÌÙɯ ÔÈÐÕÚÛÌÔɯ ,ÌÛÏÖÞɯ 1ÐÝÌÙȭɯ #ÈÛÈɯ

ÞÌÙÌɯÊÖÓÓÌÊÛÌËɯÈÛɯŗÝÌɯÔÈÐÕÚÛÌÔɯ"'È,/ɯ

ÚÐÛÌÚȭɯ3ÏÌɯÚÐÛÌÚɯÈÙÌɯÓÖÊÈÛÌËɯËÖÞÕÚÛÙÌÈÔɯ

ÍÙÖÔɯÚÌÝÌÙÈÓɯÛÙÐÉÜÛÈÙÐÌÚɯÛÏÈÛɯÌß×ÌÙÐÌÕÊÌËɯ

ËÌÉÙÐÚɯ ŘÖÞÚɯ ÐÕÊÓÜËÐÕÎɯ !ÌÈÝÌÙɯ "ÙÌÌÒȰɯ

%ÙÈáÌÙɯ "ÙÌÌÒȮɯ Èɯ ÛÙÐÉÜÛÈÙàɯ ÛÖɯ !ÌÈÝÌÙɯ

"ÙÌÌÒȰɯÈÕËɯ!ÌÕÚÖÕɯ"ÙÌÌÒȭɯ3ÏÌɯ&"#ɯÚÖÍÛɪ

ÞÈÙÌɯ ÞÈÚɯ ÜÚÌËɯ ÐÕɯ ÊÖÕÑÜÕÊÛÐÖÕɯ ÞÐÛÏɯ

"'È,/ɯÛÖ×ÖÎÙÈ×ÏÐÊɯËÈÛÈɯÛÖɯËÌÛÌÙÔÐÕÌɯ

ÛÏÌɯÊÏÈÕÎÌÚɯÛÖɯÛÏÌɯÊÏÈÕÕÌÓɯÉÌÍÖÙÌɯÈÕËɯ

ÈÍÛÌÙɯÛÏÌɯËÌÉÙÐÚɯŘÖÞÚȭɯ ËËÐÛÐÖÕÈÓÓàȮɯ×ÖÖÓɯ

ÛÈÐÓɯ ŗÕÌÚɯ ÈÕËɯ ÌÔÉÌËËÌËÕÌÚÚɯ ÔÌÛÙÐÊÚɯ

ÎÌÕÌÙÈÛÌËɯÍÙÖÔɯÚÜÙÝÌàÚɯÊÖÕËÜÊÛÌËɯÐÕɯÛÏÌɯ

ÛÏÙÌÌɯ àÌÈÙÚɯ ×ÙÐÖÙɯ ÛÖɯ ÛÏÌɯ ËÐÚÛÜÙÉÈÕÊÌɯ

ȹƖƔƕƕȮɯƖƔƕƖȮɯƖƔƕƗȺȮɯÈÚɯÞÌÓÓɯÈÚɯËÈÛÈɯÊÖÓÓÌÊÛɪ

ÌËɯ ÍÖÓÓÖÞÐÕÎɯ ÛÏÌɯ ËÐÚÛÜÙÉÈÕÊÌɯ ȹƖƔƕƘȺȮɯ

ÞÌÙÌɯÈÕÈÓàáÌËȭɯ 

(ÕÐÛÐÈÓɯÙÌÚÜÓÛÚɯÍÙÖÔɯÛÏÌɯ&"#ɯÈÕÈÓàÚÐÚɯ

ÐÕËÐÊÈÛÌɯ ÛÏÈÛɯ ÖÕÓàɯ ÔÐÕÖÙɯ ÎÌÖÔÖÙ×ÏÐÊɯ

ÊÏÈÕÎÌÚɯÐÕɯÛÏÌɯÔÈÐÕÚÛÌÔɯ,ÌÛÏÖÞɯ1ÐÝÌÙɯ

ÞÌÙÌɯÊÈÜÚÌËɯÉàɯÛÏÌɯËÌÉÙÐÚɯŘÖÞÚɯÐÕɯ Üɪ

ÎÜÚÛɯƖƔƕƘȭɯ3ÏÌɯ&"#ɯÚÖÍÛÞÈÙÌȮɯÏÖÞÌÝÌÙȮɯ

ËÌÛÌÊÛÌËɯÈɯÛÏÐÕɯÝÌÕÌÌÙɯÖÍɯÔÜËɯËÌ×ÖÚÐÛÌËɯ

ÈÓÖÕÎɯÛÏÌɯÉÈÕÒÚɯÈÕËɯÖÕɯÊÏÈÕÕÌÓɯÉÈÙÚɯÐÕɯ

×ÓÈÊÌÚȭɯ3ÏÌɯÔÈÑÖÙÐÛàɯÖÍɯÛÏÌɯÎÌÖÔÖÙ×ÏÐÊɯ

ÊÏÈÕÎÌÚɯÕÖÛɯÐÕŘÜÌÕÊÌËɯÉàɯÜÕÊÌÙÛÈÐÕÛàȮɯ

ÌÚ×ÌÊÐÈÓÓàɯ ÐÕÛÌÙ×ÖÓÈÛÐÖÕɯ ÌÙÙÖÙÚȮɯ ÞÌÙÌɯ

ÊÈÜÚÌËɯ Éàɯ ÌÝÌÕÛÚɯ ×ÙÐÖÙɯ ÛÖɯ ÛÏÌɯ ËÌÉÙÐÚɯ

ŘÖÞÚȮɯÔÖÚÛɯÓÐÒÌÓàɯÛÏÌɯÈÕÕÜÈÓɯÚÕÖÞÔÌÓÛɯ

ŘÖÖËȹÚȺɯÛÏÈÛɯÖÊÊÜÙÙÌËɯÉÌÛÞÌÌÕɯÚÜÙÝÌàÚȭɯ

2ÖÔÌɯÖÍɯÛÏÌÚÌɯÊÏÈÕÎÌÚɯÐÕÊÓÜËÌɯ×ÖÖÓɯŗÓÓɯ

ÈÕËɯÚÊÖÜÙȮɯÈÕËɯÉÈÙɯÈÎÎÙÈËÈÛÐÖÕȭɯ.ÍɯÛÏÌɯ

ÛÏÙÌÌɯÔÌÛÙÐÊÚɯÈÕÈÓàáÌËȮɯÛÏÌɯÔÖÚÛɯÚÐÎÕÐŗɪ

ÊÈÕÛɯÊÏÈÕÎÌÚɯÞÌÙÌɯËÌÛÌÊÛÌËɯÐÕɯÔÌÈÚÜÙÌɪ

ÔÌÕÛÚɯ ÖÍɯ ×ÖÖÓɯ ÛÈÐÓɯ ŗÕÌÚɯ ÈÕËɯ ÌÔÉÌËɪ

ËÌËÕÌÚÚȭɯ3ÏÌÙÌɯÞÈÚɯÍÙÖÔɯƛƙǔɯÛÖɯƕȮƙƖƗǔɯ

ÐÕÊÙÌÈÚÌɯÐÕɯÛÏÌɯ×ÌÙÊÌÕÛɯÖÍɯ×ÖÖÓɯÛÈÐÓɯŗÕÌÚɯ

ÓÌÚÚɯÛÏÈÕɯƚɯÔÔɯÔÌÈÚÜÙÌËɯÈÛɯÈÓÓɯŗÝÌɯÚÐÛÌÚȭɯ

2ÐÔÐÓÈÙÓàȮɯ ÛÏÌÙÌɯ ÞÈÚɯ ƕȮƖƙƕǔɯ ÛÖɯ ƖȮƔƚƘǔɯ

×ÌÙÊÌÕÛɯ ÐÕÊÙÌÈÚÌɯ ÐÕɯ ÈÝÌÙÈÎÌɯ ÌÔÉÌËɪ

ËÌËÕÌÚÚɯÔÌÈÚÜÙÌËɯÈÛɯÛÞÖɯÚÐÛÌÚȭɯ 

(Õɯ ÎÌÕÌÙÈÓȮɯ ÛÏÌɯÈÕÈÓàÚÐÚɯ ÖÍɯ "'È,/ɯ
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Figure 14. CHaMP survey data were used by CRITFC and ODFW to validate a river classification based on reach -scale valley 
morphology. This information was used with fish information and professional interpretation to predict areas of Chinook 
spawning and redd densities in unsurveyed areas of the upper Grande Ronde watershed, OR.  
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Informing spring Chinook recovery 
planning in the upper Grande Ronde  
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Figure 16. CHaMP pool tail fines data were used by CRITFC to develop preliminary life stage and species -specific survival 
curves to evaluate habitat limiting factors (fines), not accounting for other sources of mortality (CRITFC).  
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Figure 15. CRITFC is using CHaMP metrics and other information for identification of fry through smolt life stage habitat 
limiting factors and parameterization of its life cycle model. For detail on the development and application of the Structur-
al Equation Model (SEM), which utilizes CHaMP data, please see Ward et al. (2012) and CHaMP (2013).  

CHaMPôs standardized metrics have been 
used by ISEMP and others to:  

¶ Inform and improve life stage specific habitat 

limiting factors assessments and benchmarks.  

¶ Assess degree of habitat impairment by compar-

ing current conditions to benchmarks.  

¶ Improve limiting factors assessments at multiple 

spatial scales (e.g., by using network models) 

¶ Integrate snorkel parr density and habitat data 
to identify core production areas by habitat type 

to estimate the proportion of summer Chinook 
parr produced by each AU in Catherine Creek. 
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CHAPTER IV: ASSESSMENT OF EFFECTIVENESS OF RESTORATION 
STRATEGIES ON HABITA T AND SALMONID POPULATIONS (KMQ 3)  

KMQ 3: Are tributary actions 
achieving the expected biological 
and environmental improvements 
in habitat [and improving survival 
of specific fish life history stages 
through species growth or habitat 
capacity]?  
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ÌÕÈÉÓÐÕÎɯ(2$,/ɯÈÕËɯÖÛÏÌÙÚɯÛÖɯÙÌÓÈÛÌɯÛÙÐÉɪ

ÜÛÈÙàɯÏÈÉÐÛÈÛɯÊÏÈÕÎÌÚɯÛÖɯÛÏÌɯÍÙÌÚÏÞÈÛÌÙɯ

×ÙÖËÜÊÛÐÝÐÛàɯÖÍɯÈÕÈËÙÖÔÖÜÚɯÚÈÓÔÖÕÐËÚȭɯ

6Ìɯ ÍÌÌÓɯ ÛÏÈÛɯ ÛÏÐÚɯ ÙÌ×ÖÙÛɯ ÍÜÓÓàɯ ËÌÔÖÕɪ

ÚÛÙÈÛÌÚɯÛÏÌɯÙÌÓÌÝÈÕÊÌɯÖÍɯ"'È,/ɯËÈÛÈɯÈÕËɯ

×ÙÖËÜÊÛÚɯÐÕɯÛÏÐÚɯÙÌÎÈÙËȮɯÈÚɯÛÏÌɯÌßÈÔ×ÓÌÚɯ

ÐÕɯÛÏÌɯ$ßÌÊÜÛÐÝÌɯ2ÜÔÔÈÙàɯÈÕËɯÖÕɯÛÏÌɯ

×ÙÌÊÌËÐÕÎɯ ×ÈÎÌɯ ÊÓÌÈÙÓàɯ ÚÏÖÞɯ ÏÖÞɯ

"'È,/ɯÔÌÛÙÐÊÚɯÈÙÌɯÉÌÐÕÎɯÜÚÌËɯÛÖɯ×Èɪ

ÙÈÔÌÛÌÙÐáÌɯÈÕËɯÝÈÓÐËÈÛÌɯÓÐÍÌɯÊàÊÓÌɯɤɯÞÈɪ

ÛÌÙÚÏÌËɯ×ÙÖËÜÊÛÐÖÕɯÔÖËÌÓÚɯÛÖɯÌÓÜÊÐËÈÛÌɯ

ÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯÏÈÉÐÛÈÛɯÊÏÈÕÎÌɯ

ÈÕËɯŗÚÏɯ×Ö×ÜÓÈÛÐÖÕɯÙÌÚ×ÖÕÚÌɭÛÏÌɯÏÌÈÙÛɯ

ÖÍɯ*,0ɯƗȭɯ 

!ÌÊÈÜÚÌɯ(2$,/ɯÐÚɯÛÏÌɯËÙÐÝÐÕÎɯÍÖÙÊÌɯ

ÉÌÏÐÕËɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯ ŗÚÏ-ÏÈÉÐÛÈÛɯ

ÙÌÓÈÛÐÖÕÚÏÐ×ɯÚàÕÛÏÌÚÌÚɯÔÖËÌÓÚɯÈÕËɯ×ÙÖËɪ

ÜÊÛÚɯÛÏÈÛɯÈÙÌɯÍÌËɯÉàɯ"'È,/ɯÏÈÉÐÛÈÛɯÔÌÛɪ

ÙÐÊÚȮɯÐÕÛÌÎÙÈÛÌËɯÙÌ×ÖÙÛÐÕÎɯÖÕɯÛÏÌɯÚÛÈÛÜÚɯÖÍɯ

ŗÚÏ-ÏÈÉÐÛÈÛɯÙÌÓÈÛÐÖÕÚÏÐ×ɯËÌÝÌÓÖ×ÔÌÕÛɯÐÕɯ

ÛÏÌɯ(,6ÚɯÈÕËɯÖÛÏÌÙɯ"'È,/ɯÞÈÛÌÙÚÏÌËÚɯ

ÞÐÓÓɯ ÖÊÊÜÙɯ ÐÕɯ ÛÏÌɯ ƖƔƕƘɯ (2$,/-"'È,/ɯ

ÙÌ×ÖÙÛȮɯ ÚÊÏÌËÜÓÌËɯ ÍÖÙɯ ×ÙÖËÜÊÛÐÖÕɯ ÐÕɯ

2×ÙÐÕÎɯƖƔƕƙȭɯ3ÏÌɯÕÌÞɯÐÕÛÌÎÙÈÛÌËɯÙÌ×ÖÙÛɯ

ÚÛÙÜÊÛÜÙÌɯÞÐÓÓɯÉÌɯÚÐÔÐÓÈÙɯÐÕɯÛÏÈÛɯÐÛɯÞÐÓÓɯ

ÍÈÊÐÓÐÛÈÛÌɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯËÐÚÊÜÚÚÐÖÕɯÈÕËɯ

×ÙÌÚÌÕÛÈÛÐÖÕɯ ÖÍɯ ÏÖÞɯ (2$,/-"'È,/ɯ

ÌřÖÙÛÚɯÈÙÌɯÏÌÓ×ÐÕÎɯÛÖɯÈËËÙÌÚÚɯÈÓÓɯÛÏÙÌÌɯÖÍɯ

ÛÏÌɯ *,0ÚȮɯ ÈÚɯ ÞÌÓÓɯ ÈÚɯ ÖÛÏÌÙɯ ÙÌÎÐÖÕÈÓɯ

ÚÈÓÔÖÕÐËɯÔÈÕÈÎÌÔÌÕÛɯÈÕËɯ×ÖÓÐÊàɯØÜÌÚɪ

ÛÐÖÕÚȭ 
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Figure 17. Graphical display of D84 mean estimates from 2011 -2013 CHaMP data.  

CHAPTER V:  SUPPORTI NG HABITAT MANAGEMENT DECISION -
MAKING THROUGH CHAMP ôS SURVEY AND RESPONSE DESIGN  

Background  

2ÐÕÊÌɯƖƔƕƕɯ"ÖÜÕÊÐÓȮɯ(21/ɯÈÕËɯ!/ ɯ

ÚÛÈřɯÔÌÔÉÌÙÚɯÏÈÝÌɯ×ÖÚÌËɯÈɯÕÜÔÉÌÙɯÖÍɯ

ØÜÌÚÛÐÖÕÚɯÈÉÖÜÛɯÛÏÌɯÙÈÛÐÖÕÈÓÌɯÍÖÙȮɯÈÕËɯÛÏÌɯ

×ÙÖÚɯÈÕËɯÊÖÕÚɯÖÍȮɯ"'È,/ɀÚɯÚÜÙÝÌàɯÈÕËɯ

ÙÌÚ×ÖÕÚÌɯ ËÌÚÐÎÕȭɯ 3ÏÌÚÌɯ ØÜÌÚÛÐÖÕÚɯ ÐÕɪ

ÊÓÜËÌȯ 

¶ $ßÈÔÐÕÌɯÛÏÌɯËÐŚÊÜÓÛÐÌÚɯÈÕËɯ×ÖÛÌÕÛÐÈÓɯ

ÉÌÕÌŗÛÚɯÐÕɯÐÕÊÖÙ×ÖÙÈÛÐÕÎɯÈËɯÏÖÊɯËÈÛÈɯ

ÞÏÌÕɯÛÙàÐÕÎɯÛÖɯÌßÛÙÈ×ÖÓÈÛÌɯÛÖɯÖÛÏÌÙɯ

ÈÙÌÈÚȰ 

¶ #ÌÚÊÙÐÉÌɯÏÖÞɯÚÐÛÌɯÚÌÓÌÊÛÐÖÕɯÐÚɯÐÕŘÜɪ

ÌÕÊÌËȮɯÐÍɯÈÛɯÈÓÓȮɯÉàɯ×ÙÖßÐÔÐÛàɯÛÖɯÖÕÎÖɪ

ÐÕÎȱÙÌÚÛÖÙÈÛÐÖÕɯÈÊÛÐÖÕÚȰ 

¶ $ß×ÓÈÐÕɯÏÖÞɯÏÈÉÐÛÈÛɯÈÕËɯŗÚÏɯÚÈÔ×ÓÌÚɯ

ÈÙÌɤÚÏÖÜÓËɯÉÌɯËÐÚÛÙÐÉÜÛÌËɯÈÊÙÖÚÚɯÞÈɪ

ÛÌÙÚÏÌËÚɯÛÖɯÈËËÙÌÚÚɯ*,0ÚȰ 

¶ #ÌÚÊÙÐÉÌɯÞÏÈÛɯ"'È,/ɯÏÈÚɯÓÌÈÙÕÌËɯ

ÛÏÙÖÜÎÏɯÌÝÈÓÜÈÛÐÖÕÚɯÖÍɯÚÈÔ×ÓÐÕÎɯÐÕɪ

ÛÌÕÚÐÛàɯÈÕËɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÚÐÛÌÚȭɯ 

1ÌÚ×ÖÕÚÌÚɯÛÖɯ×ÖÓÐÊàɯÈÕËɯÔÈÕÈÎÌÔÌÕÛɯ

ØÜÌÚÛÐÖÕÚɯÈÙÌɯ×ÙÖÝÐËÌËɯÞÐÛÏÐÕɯÛÏÌɯËÐÚɪ

ÊÜÚÚÐÖÕɯÛÏÈÛɯÍÖÓÓÖÞÚȭ 

Evaluating CHaMPôs 
Sampling Design  

(ÕɯÖÙËÌÙɯÍÖÙɯÈɯÔÖÕÐÛÖÙÐÕÎɯËÌÚÐÎÕɯÛÖɯ

ÉÌɯËÌÌÔÌËɯȿÚÜÊÊÌÚÚÍÜÓɀȮɯÖÉÑÌÊÛÐÝÌÚɯÔÜÚÛɯ

ÉÌɯÚ×ÌÊÐŗÌËɯÚÜÊÏɯÛÏÈÛɯËÌÚÐÎÕɯÐÔ×ÓÌÔÌÕɪ

ÛÈÛÐÖÕɯ×ÙÖÝÐËÌÚɯÛÏÌɯËÈÛÈɯÛÖɯÔÌÌÛɯÛÏÌɯÖÉɪ

ÑÌÊÛÐÝÌÚȭɯ ÛɯÈɯÊÖÈÙÚÌɯÓÌÝÌÓȮɯ"'È,/ɀÚɯÖÉɪ

ÑÌÊÛÐÝÌÚɯ ÈÙÌɯ ÛÖɯ ÊÏÈÙÈÊÛÌÙÐáÌɯ ÚÛÈÛÜÚɯ ÈÕËɯ

ÛÙÌÕËÚɯÖÍɯÈɯÝÈÙÐÌÛàɯÖÍɯ3ÌÊÏÕÐÊÈÓɯ1ÌÊÖÝÌÙàɯ

3ÌÈÔɯ ȹ313Ⱥɯ ÚÈÓÔÖÕɯ ÈÕËɯ ÚÛÌÌÓÏÌÈËɯ

ÚÛÙÌÈÔɯÊÏÈÕÕÌÓɯÏÈÉÐÛÈÛÚɯÐÕɯÈɯËÐÝÌÙÚÐÛàɯÖÍɯ

ÐÕÛÌÙÐÖÙɯ "ÖÓÜÔÉÐÈɯ 1ÐÝÌÙɯ !ÈÚÐÕɯ ÞÈÛÌÙɪ

ÚÏÌËÚȭɯ"'È,/ɯÜÚÌÚɯÈɯȿËÌÚÐÎÕ-ÉÈÚÌËɯÈ×ɪ

×ÙÖÈÊÏɀɯÍÖÙɯÚÐÛÌɯÚÌÓÌÊÛÐÖÕɤÚÈÔ×ÓÐÕÎȮɯÛÏÈÛɯ

ÐÚȮɯÐÛɯÙÌÓÐÌÚɯÖÕɯÛÏÌɯÊÖÕÊÌ×ÛɯÖÍɯÚÛÈÛÐÚÛÐÊÈÓɯ

ÚÈÔ×ÓÐÕÎɯÉàɯÞÏÐÊÏɯÈɯÚÜÉÚÈÔ×ÓÌɯÖÍɯÚÐÛÌÚɯ

ÐÚɯÚÌÓÌÊÛÌËɯÜÚÐÕÎɯ&ÌÕÌÙÈÓÐáÌËɯ1ÈÕËÖÔÐɪ

áÈÛÐÖÕɯ 3ÌÚÚÌÓÓÈÛÐÖÕɯ 2ÛÙÈÛÐŗÌËɯ ȹ&132Ⱥɯ

ÛÌÊÏÕÐØÜÌÚɯÛÖɯÈÊÏÐÌÝÌɯÈɯÉÈÓÈÕÊÌɯÉÌÛÞÌÌÕɯ

ÈɯËÌÚÐÎÕɯÛÏÈÛɯÐÚɯÖ×ÛÐÔÐáÌËɯÍÖÙɯÚÛÈÛÜÚɯÌÚÛÐɪ

ÔÈÛÐÖÕɯȹÛÏÌɯÔÖÙÌɯÜÕÐØÜÌɯÚÐÛÌÚɯÛÏÌɯÉÌŲÌÙɯ

ÍÖÙɯÚÛÈÛÜÚɯÌÚÛÐÔÈÛÐÖÕȺɯÈÕËɯÈɯËÌÚÐÎÕɯÛÏÈÛɯÐÚɯ

Ö×ÛÐÔÐáÌËɯÍÖÙɯÛÙÌÕËɯËÌÛÌÊÛÐÖÕɯȹÙÌ×ÌÈÛÐÕÎɯ

ÚÐÛÌÚɯÖÝÌÙɯàÌÈÙÚɯÐÚɯÉÌÚÛɯÍÖÙɯÛÙÌÕËɯËÌÛÌÊɪ

ÛÐÖÕȺȭɯ3ÏÌɯ"'È,/ɯƖƔƕƕɯÈÕËɯƖƔƕƖɯÙÌ×ÖÙÛÚɯ

ÊÖÕÛÈÐÕɯËÌÛÈÐÓÚɯÖÕɯ&132ɯËÌÚÐÎÕɯÈÕËɯÏÖÞɯ

ÐÛɯ ÉÈÓÈÕÊÌÚɯ ÚÛÈÛÜÚɯ ÈÕËɯ ÛÙÌÕËɯ ÖÉÑÌÊÛÐÝÌÚɯ

ÜÚÐÕÎɯ Èɯ Ɨ-àÌÈÙɯ ÙÖÛÈÛÐÕÎɯ ×ÈÕÌÓɯ ËÌÚÐÎÕȮɯ

ÞÐÛÏɯÈÕÕÜÈÓɯÈÕËɯÜÕÐØÜÌɯÚÐÛÌÚɯÞÐÛÏÐÕɯÌÈÊÏɯ

×ÈÕÌÓȮɯ ÖÝÌÙɯ ÐÛÚɯ Ɲ-àÌÈÙɯ ÚÈÔ×ÓÐÕÎɯ ÍÙÈÔÌɪ

ÞÖÙÒɯȹ6ÈÙËɯÌÛɯÈÓȭɯƖƔƕƖȮɯ"'È,/ɯƖƔƕƗȺȭɯ 

.ÝÌÙɯÛÏÌɯ×ÐÓÖÛɯ"'È,/ɯÏÈÚɯÈÜÛÖÔÈÛÌËɯ

ÛÏÌɯ×ÙÖÊÌÚÚɯÖÍɯ&132ɯÚÈÔ×ÓÌɯÞÌÐÎÏÛɯÈËɪ

ÑÜÚÛÔÌÕÛÚɯÜÚÐÕÎɯ1ɯÊÖËÌɯÛÖɯÌÕÚÜÙÌɯÈÊÊÜɪ

ÙÈÛÌȮɯ×ÙÖ×ÌÙÓàɯÞÌÐÎÏÛÌËɯÌÚÛÐÔÈÛÌÚɯÛÖɯÚÜ×ɪ

×ÖÙÛɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËɯËÌÛÌÊÛÐÖÕȭɯ2×ÌÊÐŗɪ

ÊÈÓÓàȮɯÛÏÌɯ"'È,/ɯËÌÚÐÎÕɯÚÜ××ÖÙÛÚɯÌÚÛÐɪ

ÔÈÛÌÚɯÖÍɯ"'È,/ɯÔÌÛÙÐÊɯÍÙÌØÜÌÕÊàɯËÐÚÛÙÐɪ

ÉÜÛÐÖÕÚɯɯÈÕËɯÙÌÓÈÛÌËɯÚÜÔÔÈÙàɯÚÛÈÛÐÚÛÐÊÚɯ

ȹÚÛÈÛÜÚȯɯ ÔÌÈÕÚȮɯ ÔÌËÐÈÕÚȮɯ ǔ-ÛÐÓÌÚȺȮɯ ÈÕËɯ

ÛÏÌÐÙɯ ÊÏÈÕÎÌɯ ÖÝÌÙɯ ÛÐÔÌɯ ȹÛÙÌÕËȺȮɯ ÈÓÖÕÎɯ

ÞÐÛÏɯÜÕÊÌÙÛÈÐÕÛàɯÌÚÛÐÔÈÛÌÚɯȹÐȭÌȭȮɯÚÛÈÕËÈÙËɯ

ÌÙÙÖÙÚȺȭɯ3ÏÌɯËÌÚÐÎÕɯÈÓÓÖÞÚɯÔÈÒÐÕÎɯÌÚÛÐɪ

ÔÈÛÌÚɯÉàɯÝÈÙÐÖÜÚɯÚÛÙÈÛÈɯȹÌȭÎȭȮɯÉàɯÞÈÛÌÙɪ

ÚÏÌËȮɯÝÈÓÓÌàɯÊÓÈÚÚȮɯÖÙɯÈÚÚÌÚÚÔÌÕÛɯÜÕÐÛȺɯÖÙɯ

ÛÐÔÌɯÚÊÈÓÌÚɯȹÉàɯàÌÈÙȮɯÖÙɯÈÕɯÈÝÌÙÈÎÌɯÈÊÙÖÚÚɯ

àÌÈÙÚȺȭɯ3ÏÌÚÌɯÌÚÛÐÔÈÛÌÚɯÈÙÌɯÈÝÈÐÓÈÉÓÌɯÈÚɯ

ËÈÛÈɯŗÓÌÚɯÖÙɯÎÙÈ×ÏÐÊɯÖÜÛ×ÜÛÚɯȹ%ÐÎÜÙÌɯƕƛȺȭ 
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Table 8. Summary of competing monitoring program objectives and potential outcomes of program modification.  

Balancing Program Objectives  

+ÌÚÚÖÕÚɯÓÌÈÙÕÌËɯÍÙÖÔɯ"'È,/ɯ×ÙÖÑÌÊÛɯ

ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕɯ ÍÙÖÔɯ ƖƔƕƕ-ƖƔƕƗɯ ÏÈÝÌɯ

ÊÓÌÈÙÓàɯ ÚÏÖÞÕɯ ÛÏÈÛɯ ɁÖÉÑÌÊÛÐÝÌÚɯ ÊÖÔ×ÌÛÌɯ

ÍÖÙɯ ÚÈÔ×ÓÌÚɂɯ ÉÖÛÏɯ ÞÐÛÏɯ ÙÌÚ×ÌÊÛɯ ÛÖɯ

"'È,/ɀÚɯËÌÚÐÎÕɯÈÕËɯÞÐÛÏɯÙÌÚ×ÌÊÛɯÛÖɯÌßɪ

ÛÌÙÕÈÓɯ×ÙÌÚÚÜÙÌÚɯÖÕɯ×ÙÖÑÌÊÛɯÙÌÚÖÜÙÊÌÚȭɯ(Õɯ

ƖƔƕƗȮɯ!/ ɯÙÌØÜÌÚÛÌËɯÛÏÈÛɯ"'È,/ɯÌß×ÓÖÙÌɯ

ÏÖÞɯÐÛÚɯÚÈÔ×ÓÐÕÎɯÌřÖÙÛɯÊÖÜÓËɯÉÌɯÓÌÝÌÙɪ

ÈÎÌËɯ ÛÖɯ ÔÌÌÛɯ ÖÉÑÌÊÛÐÝÌÚɯ ÖÍɯ ÖÛÏÌÙɯ ×ÙÖɪ

ÎÙÈÔÚɯ ÈÕËɤÖÙɯ ÌřÌÊÛɯ ×ÖÛÌÕÛÐÈÓɯ ÚÈÔ×ÓÐÕÎɯ

ÌŚÊÐÌÕÊÐÌÚȭɯ0ÜÌÚÛÐÖÕÚɯ×ÖÚÌËɯÛÖɯ"'È,/ɯ

ÐÕÊÓÜËÌËɯÞÏÌÛÏÌÙɯ"'È,/ɯÚÐÛÌÚɯÊÖÜÓËɯÉÌɯ

ÜÚÌËɯ ÈÚɯ ÊÖÕÛÙÖÓɯ ÚÐÛÌÚɯ ÞÐÛÏÐÕɯ ÛÏÌɯ  $,ɯ

,! "(ɯÚÈÔ×ÓÐÕÎɯËÌÚÐÎÕɯÐÕɯÖÙËÌÙɯÛÖɯÙÌɪ

ËÜÊÌɯ ÚÈÔ×ÓÐÕÎɯ ÌřÖÙÛɯ ÈÕËɯ ÛÏÌɯ ÖÝÌÙÈÓÓɯ

ÕÜÔÉÌÙɯÖÍɯÚÐÛÌÚɯÉÌÛÞÌÌÕɯÛÏÌɯÛÞÖɯ×ÙÖÑÌÊÛÚȭɯ

(ÕËÌÌËȮɯÚÌÓÌÊÛɯ"'È,/ɯÚÐÛÌÚɯÞÌÙÌɯÈÉÓÌɯÛÖɯ

ÉÌɯÐÕÊÖÙ×ÖÙÈÛÌËɯÐÕÛÖɯÛÏÌɯÕÌÞɯÈÕËɯÌÝÖÓÝɪ

ÐÕÎɯ $,ɯÚÈÔ×ÓÐÕÎɯËÌÚÐÎÕȹÚȺȰɯÏÖÞÌÝÌÙȮɯ

"'È,/-(2$,/ɯ ÛÌÈÔɯ ÔÌÔÉÌÙÚɯ ÈËÝÐÚÌËɯ

ÛÏÈÛɯÌřÖÙÛÚɯÛÖɯÙÌÓÖÊÈÛÌɯÌßÐÚÛÐÕÎɯ"'È,/ɯÖÙɯ

(2$,/ɯ(,6ɯÚÐÛÌÚɯÐÕɯÈÕɯÈŲÌÔ×ÛɯÛÖɯÔÌÌÛɯ

ÚÈÔ×ÓÐÕÎɯÓÖÊÈÛÐÖÕɯÕÌÌËÚɯÖÍɯÛÏÌɯ $,ɯ×ÙÖɪ

ÎÙÈÔɯȹÖÙɯÖÛÏÌÙɯ×ÙÖÎÙÈÔÚȺɯÊÖÜÓËɯËÐÔÐÕÐÚÏɯ

ÛÏÌɯ ×ÖÞÌÙɯ ÖÍɯ "'È,/ɀÚɯ ËÌÚÐÎÕ-ÉÈÚÌËɯ

È××ÙÖÈÊÏɯÛÖɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËÚɯËÌÛÌÊÛÐÖÕȭɯ

3ÏÌɯÙÈÕÎÌɯÖÍɯÊÖÔ×ÌÛÐÕÎɯÖÉÑÌÊÛÐÝÌÚɯÛÏÈÛɯ

ÊÖÕÍÙÖÕÛÌËɯÛÏÌɯ"'È,/ɯ×ÙÖÑÌÊÛɯÐÕɯƖƔƕƗɯÐÚɯ

×ÙÌÚÌÕÛÌËɯÐÕɯ3ÈÉÓÌɯƜȭ 

3ÏÌɯŗÙÚÛɯÛÏÙÌÌɯàÌÈÙÚɯÖÍɯ"'È,/ɀÚɯÚÈÔɪ

×ÓÐÕÎɯÙÌÚÜÓÛÚɯÊÈÕɯÉÌɯÜÚÌËɯÛÖɯÌÝÈÓÜÈÛÌɯÛÏÌɯ

/ƻƳǇŜǝƴƎ hōƧŜŎǝǾŜ /ƻƳƳŜƴǘ hǳǘŎƻƳŜ м hǳǘŎƻƳŜ н hǳǘŎƻƳŜ о 

/ƘŀǊŀŎǘŜǊƛȊŜ !ǎǎŜǎǎƳŜƴǘ 
¦ƴƛǘǎ ǿƛǘƘƛƴ ǿŀǘŜǊǎƘŜŘǎ 
όŜΦƎΦΣ рǘƘ ŬŜƭŘ I¦/ǎύ 

LƳǇƭƛŜǎ ƛƴŎǊŜŀǎƛƴƎ ǎŀƳǇƭŜ ǎƛȊŜ 
ǿƛǘƘƛƴ ŀ ǿŀǘŜǊǎƘŜŘ ƛΦŜΦΣ ƛƴπ
ŎǊŜŀǎŜ ǿƛǘƘƛƴ /Iŀat ǿŀǘŜǊπ
ǎƘŜŘ ǎŀƳǇƭŜ ǎƛȊŜ 

LƴŎǊŜŀǎŜǎ ǇǊŜŎƛǎƛƻƴ ŀǘ ŀǎπ
ǎŜǎǎƳŜƴǘ ǳƴƛǘ ǎŎŀƭŜ όŀǎ ǿŜƭƭ 
ŀǎ ŀǘ /Iŀat ǎŎŀƭŜύ 

    

/ƘŀǊŀŎǘŜǊƛȊŜ ǿŀǘŜǊǎƘŜŘǎ 
ƻǳǘǎƛŘŜ /Iŀat ŘƻƳŀƛƴǎ 

LƳǇƭƛŜǎ ŘŜŎǊŜŀǎƛƴƎ ǎŀƳǇƭŜǎ 
ŀƭƭƻŎŀǘŜŘ ǘƻ ŎǳǊǊŜƴǘ /Iŀat 
ǿŀǘŜǊǎƘŜŘǎ 

5ŜŎǊŜŀǎŜǎ ǇǊŜŎƛǎƛƻƴ ŀǘ 
/Iŀat ǿŀǘŜǊǎƘŜŘ ǎŎŀƭŜΣ 
ŀƴŘ ŜǎǇŜŎƛŀƭƭȅ ŀǘ !¦ ǎŎŀƭŜ 

    

wŜŘǳŎŜ ƻǊ ŜƭƛƳƛƴŀǘŜ 
ŀƴƴǳŀƭ ǎƛǘŜǎ 

  wŜŘǳŎŜǎ ƭƛƴƪŀƎŜ ŀŎǊƻǎǎ 
ȅŜŀǊǎ 

wŜŘǳŎŜǎ ŀōƛƭƛǘȅ ǘƻ ƛƴπ
ŎǊŜŀǎŜ ǇǊŜŎƛǎƛƻƴ ƻŦ о 
ȅŜŀǊ ǇŀƴŜƭ ǎƛǘŜǎ ŦƻǊ 
ǘǊŜƴŘ 

wŜŘǳŎŜǎ ŀōƛƭƛǘȅ ǘƻ Ŝǎǝπ
ƳŀǘŜ ΨȅŜŀǊΩ ǾŀǊƛŀǝƻƴ 
ŀƴŘ ƛǘǎ ƛƳǇƭƛŎŀǝƻƴǎ 

!ƭǘŜǊ /Iŀat ǇŀƴŜƭ 
ǎǘǊǳŎǘǳǊŜΣ ŜΦƎΦΣ ƛƴŎǊŜŀǎŜ 
ǘƻ р-ȅŜŀǊ ǇŀƴŜƭǎ 

  9ȄǘŜƴŘǎ ǘŜƳǇƻǊŀƭ ŘƻƳŀƛƴ 
ǘƻ мр ȅŜŀǊǎ 

Cǳƭƭ ǘǊŜƴŘ ǇƻǿŜǊ ƴƻǘ 
ŀŎƘƛŜǾŜŘ ǳƴǝƭ ŀƊŜǊ мр 
ȅŜŀǊǎ 

wŜŘǳŎŜǎ ǎŀƳǇƭŜ ǎƛȊŜ 
ŦƻǊ о ȅŜŀǊ ǎǘŀǘǳǎ Ŝǎǝπ
ƳŀǘŜǎ 

LƴŎƻǊǇƻǊŀǘŜ ǎƛǘŜǎ ŦǊƻƳ 
ƻǘƘŜǊ ƳƻƴƛǘƻǊƛƴƎ ǇǊƻπ
ƎǊŀƳǎ 

  /ǊŜŀǘŜǎ ƴŜŜŘ ŦƻǊ ƳŜŎƘŀπ
ƴƛǎƳ ǘƻ ŜǎǝƳŀǘŜ ƴƻƴ-
/Iŀat ǎƛǘŜ ǿŜƛƎƘǘǎ 

tƻǘŜƴǝŀƭ ǘƻ ƛƴŎǊŜŀǎŜ 
ǎŀƳǇƭŜ ǎƛȊŜ ǿƛǘƘƛƴ 
/Iŀat ŘƻƳŀƛƴǎ 

  

ÌßÛÌÕÛɯ ÛÖɯ ÞÏÐÊÏɯ "'È,/ɀÚɯ ÔÌÛÙÐÊÚɯ ÈÕËɯ

ËÌÚÐÎÕɯÊÈÕɯÉÌɯÔÈËÌɯÔÖÙÌɯÌŚÊÐÌÕÛȮɯÎÐÝÌÕɯ

ÛÏÌɯ ÌÚÛÐÔÈÛÌËɯ ÝÈÙÐÈÕÊÌɯ ÚÛÙÜÊÛÜÙÌɯ ÍÙÖÔɯ

ƖƔƕƕ-ƖƔƕƗȭɯ %ÜÙÛÏÌÙɯ ËÐÚÊÜÚÚÐÖÕɯ ÐÚɯ ÕÌÊÌÚɪ

ÚÈÙàɯÛÖɯÌÝÈÓÜÈÛÌɯÞÏÌÛÏÌÙɯÌřÖÙÛɯÛÖɯÉÈÓÈÕÊÌɯ

ÊÖÔ×ÌÛÐÕÎɯ ÔÖÕÐÛÖÙÐÕÎɯ ×ÙÖÎÙÈÔɯ ÖÉÑÌÊɪ

ÛÐÝÌÚɯ ÛÏÙÖÜÎÏɯ ÚÈÔ×ÓÐÕÎɯ ËÌÚÐÎÕɯ ÈÓÛÌÙÈɪ

ÛÐÖÕÚɯÞÐÓÓɯÈÊÛÜÈÓÓàɯÉÌɯÉÌÕÌŗÊÐÈÓȭɯ 

/ÓÌÈÚÌɯÙÌÍÌÙɯÛÖɯ"ÏÈ×ÛÌÙɯ5(ɯÍÖÙɯÔÖÙÌɯ

ËÐÚÊÜÚÚÐÖÕÚɯÖÍɯÔÌÛÙÐÊɯÐÕÛÌÙÖ×ÌÙÈÉÐÓÐÛàɯÈÕËɯ

ÛÏÌɯ ÕÌÌËɯ ÍÖÙɯ ØÜÈÕÛÐÛÈÛÐÝÌɯ ÊÖÔ×ÈÙÐÚÖÕÚɯ

ÉÌÛÞÌÌÕɯÞÏÈÛɯÞÖÜÓËɯÉÌɯÓÖÚÛɯÛÖɯ"'È,/ɀÚɯ

×ÙÐÔÈÙàɯÖÉÑÌÊÛÐÝÌÚȮɯÈÕËɯÞÏÈÛɯÞÖÜÓËɯÉÌɯ

ÎÈÐÕÌËɯÉàɯÊÖÔ×ÌÛÐÕÎɯ×ÙÖÎÙÈÔɯÖÉÑÌÊÛÐÝÌÚȮɯ

ÐÍɯÈÓÛÌÙÈÛÐÖÕÚɯÈÙÌɯ×ÙÖ×ÖÚÌËȭɯ 

The Role of Randomization in 
CHaMP Site Selection  

"'È,/ɀÚɯÚÈÔ×ÓÐÕÎɯËÌÚÐÎÕÚɯÈÙÌɯÉÈÚÌËɯ

ÖÕɯÈɯÚ×ÈÛÐÈÓÓàɯÉÈÓÈÕÊÌËȮɯÙÈÕËÖÔÐáÌËɯÚÐÛÌɯ

ÚÌÓÌÊÛÐÖÕɯÈÓÎÖÙÐÛÏÔɯȹ&132Ȱɯ2ÛÌÝÌÕÚɯÈÕËɯ

.ÓÚÌÕɯ ƖƔƔƕȺɯ ÈÕËɯ ÚÈÔ×ÓÌɯ ÚÐÛÌÚɯ ÈÙÌɯ ÈÚɪ

ÚÐÎÕÌËɯÞÌÐÎÏÛÚɯÛÖɯÙÌ×ÙÌÚÌÕÛɯÛÏÌɯÌßÛÌÕÛɯÖÍɯ

ÛÏÌɯ ×Ö×ÜÓÈÛÐÖÕɯ ÙÌ×ÙÌÚÌÕÛÌËɯ Éàɯ ÛÏÌɯ ÚÐÛÌɯ

ȹÍÖÙɯÌßÈÔ×ÓÌȮɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯÚÛÙÌÈÔɯÒÔɯ

ÛÏÌɯÚÐÛÌɯÙÌ×ÙÌÚÌÕÛÚȰɯȰɯÚÌÌɯ"'È,/ɯƖƔƕƗɯÍÖÙɯ

ÔÖÙÌɯÐÕÍÖÙÔÈÛÐÖÕɯÖÕɯÚÈÔ×ÓÌɯËÌÚÐÎÕɯÈÕËɯ

ÞÌÐÎÏÛÐÕÎȺȭ 

3ÏÌɯ ËÐŚÊÜÓÛàɯ ÞÐÛÏɯ ÐÕÊÓÜËÐÕÎɯ ÚÐÛÌÚɯ

ÛÏÈÛɯÈÙÌɯÏÈÕËɯÚÌÓÌÊÛÌËɯȹÖÙɯÖ××ÖÙÛÜÕÐÚÛÐɪ

ÊÈÓÓàɯ ÖÙɯ ÑÜËÎÔÌÕÛÈÓÓàɯ ÚÌÓÌÊÛÌËȺɯ ÐÚɯ ÛÏÈÛɯ

ÜÕÒÕÖÞÕɯÉÐÈÚɯÊÈÕɯÉÌɯÐÕÛÙÖËÜÊÌËɯÉàɯÈɯ

ÚÐÛÌɀÚɯÐÕÊÓÜÚÐÖÕɯÐÕɯÛÏÌɯÚÈÔ×ÓÌȮɯÉÌÊÈÜÚÌɯÖÍɯ

ÐÛÚɯÜÕÒÕÖÞÕɯÚÌÓÌÊÛÐÖÕɯ×ÙÖÉÈÉÐÓÐÛàȭɯ6ÏÐÓÌɯ

ÛÏÌɯÈËËÐÛÐÖÕɯÖÍɯÈËɯÏÖÊɯÚÐÛÌÚɯÏÈÚɯÛÏÌɯ×Öɪ

ÛÌÕÛÐÈÓɯ ÛÖɯ ÐÕÊÙÌÈÚÌɯ ÛÏÌɯ ÕÜÔÉÌÙɯ ÖÍɯ ÚÐÛÌÚɯ

ÞÐÛÏÐÕɯÛÏÌɯ"'È,/ɯËÖÔÈÐÕɯÈÕËɯÐÕÊÙÌÈÚÌɯ

×ÙÌÊÐÚÐÖÕɯ ÈÛɯ ÛÏÌɯ ÈÚÚÌÚÚÔÌÕÛɯ ÜÕÐÛɯ ȹÈÕËɯ

"'È,/ɯËÖÔÈÐÕȺɯÚÊÈÓÌȮɯÛÏÌÚÌɯÈËËÐÛÐÖÕÈÓɯ

ÕÖÕ-"'È,/ɯÚÐÛÌÚɯÊÙÌÈÛÌɯÛÏÌɯÕÌÌËɯÍÖÙɯÈɯ

ÔÌÊÏÈÕÐÚÔɯ ÛÖɯ ÈÚÚÐÎÕɯÞÌÐÎÏÛÚɯ ÛÖɯ ÛÏÌÔȭɯ

3ÏÌɯÈËËÌËɯÝÈÓÜÌɯÖÍɯÛÏÌÚÌɯÕÖÕ-"'È,/ɯ

ÚÐÛÌÚɯÔÐÎÏÛɯÉÌɯÔÐÕÐÔÈÓȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯÐÛɯÐÚɯ

ÚÈÍÌÚÛɯÛÖɯÈÚÚÐÎÕɯÈɯÞÌÐÎÏÛɯÖÍɯÖÕÌɯÛÖɯÛÏÌÚÌɯ

ÚÐÛÌÚɯȹÛÏÈÛɯÐÚȮɯÛÏÌɯÙÌ×ÙÌÚÌÕÛɯÖÕÓàɯÛÏÌÔɪ

ÚÌÓÝÌÚȺȭɯ(ÍȮɯÍÖÙɯÌßÈÔ×ÓÌȮɯÌÈÊÏɯ"'È,/ɯÚÐÛÌɯ

ÏÈËɯÈɯÞÌÐÎÏÛɯÖÍɯƕƔȮɯÐÛɯÞÖÜÓËɯÛÈÒÌɯƕƔɯÕÖÕ-

"'È,/ɯÚÐÛÌÚɯÍÖÙɯÛÏÌɯÌØÜÐÝÈÓÌÕÛɯÝÈÓÜÌɯÖÍɯ

Èɯ"'È,/ɯÚÐÛÌɯÍÖÙɯÞÈÛÌÙÚÏÌËɯÚÊÈÓÌɯÚÛÈÛÜÚɯ

ÈÕËɯÛÙÌÕËÚɯÌÚÛÐÔÈÛÌÚȭɯ(ÍɯÈËɯÏÖÊɯÚÐÛÌÚɯÈÙÌɯ

ÐÕÊÓÜËÌËȮɯ ÐÕÝÌÚÛÐÎÈÛÖÙÚɯ ÔÜÚÛɯ ÔÈÒÌɯ ÐÔɪ

×ÓÐÊÐÛɯ ÈÚÚÜÔ×ÛÐÖÕÚɯ ÈÉÖÜÛɯ ÞÏÈÛɯ ÛÏÌɯ ÚÐÛÌɯ

ÙÌ×ÙÌÚÌÕÛÚȭɯ(ÍɯÚÜÊÏɯÈÚÚÜÔ×ÛÐÖÕÚɯÈÙÌɯÝÈÓÐËȮɯ

ÛÏÌɯÖ××ÖÙÛÜÕÐÚÛÐÊɯÚÐÛÌɯÊÖÜÓËɯÉÌɯÈÚÚÐÎÕÌËɯ

ÔÖÙÌɯÞÌÐÎÏÛȰɯÏÖÞÌÝÌÙȮɯÊÏÈÓÓÌÕÎÌÚɯÚÛÐÓÓɯÓÐÌɯ

ÐÕɯÛÏÌɯÍÈÊÛɯÛÏÈÛɯÖÝÌÙÈÓÓɯÙÌÚÜÓÛÚɯÔÈàɯÉÌɯ

ÚÒÌÞÌËɯÉÌÊÈÜÚÌɯÖÍɯÞÏÌÙÌɯÈÕɯÈËɯÏÖÊɯÚÐÛÌɯ

ÐÚɯÓÖÊÈÛÌËɯÖÕɯÛÏÌɯÓÈÕËÚÊÈ×ÌȮɯÛÏÈÛɯÐÚȮɯÛÏÌɯ

ÓÖÊÈÛÐÖÕɯÖÍɯÛÏÌɯÚÐÛÌɯÞÈÚɯÕÖÛɯÚÌÓÌÊÛÌËɯÙÈÕɪ

ËÖÔÓàȭɯ%ÜÙÛÏÌÙȮɯÐÕɯÚÖÔÌɯÞÈÛÌÙÚÏÌËÚɯÚÜÊÏɯ

ÈÚɯ(,6ÚȮɯÚÐÛÌÚɯÈÙÌɯËÌÓÐÉÌÙÈÛÌÓàɯÐÕÛÌÕÚÐŗÌËɯ

ÈÚɯ×ÈÙÛɯÖÍɯÛÏÌɯÚÛÜËàɯËÌÚÐÎÕȭɯ3ÏÌÙÌÍÖÙÌȮɯÐÛɯ

ÐÚɯÐÔ×ÌÙÈÛÐÝÌɯÛÏÈÛɯÔÖÕÐÛÖÙÐÕÎɯ×ÙÈÊÛÐÛÐÖÕɪ

ÌÙÚɯÜÕËÌÙÚÛÈÕËɯÜÕËÌÙÓàÐÕÎɯÚÛÜËàɯÖÉÑÌÊɪ

ÛÐÝÌÚɯÞÏÌÕɯÚÌÌÒÐÕÎɯÛÖɯÈÓÛÌÙɯËÌÚÐÎÕ-ÉÈÚÌËɯ
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/ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙɯ ƕƛ 

ÖÞÕÌÙÚÏÐ×ɯÛà×Ìȭɯ3ÏÌɯÚÏÈËÌɯÖÍɯÉÓÜÌɯÊÖÙÙÌɪ

Ú×ÖÕËÚɯÛÖɯÝÈÓÓÌàɯÊÓÈÚÚȮɯÞÐÛÏɯËÈÙÒɯÉÓÜÌȮɯ

ÉÓÜÌȮɯ ÈÕËɯ ÓÐÎÏÛɯ ÉÓÜÌɯ ÐÕËÐÊÈÛÐÕÎɯ ÚÖÜÙÊÌȮɯ

ÛÙÈÕÚ×ÖÙÛȮɯÈÕËɯËÌ×ÖÚÐÛÐÖÕÈÓȮɯÙÌÚ×ÌÊÛÐÝÌÓàȭɯ

3ÏÌɯŗÓÓɯÛà×ÌɯÐÕËÐÊÈÛÌÚɯÖÞÕÌÙÚÏÐ×ɯÛà×ÌȮɯ

ÞÐÛÏɯ ÚÖÓÐËɯ ŗÓÓɯ ÐÕËÐÊÈÛÐÕÎɯ ×ÙÐÝÈÛÌɯ ȹ/ÝÛȺɯ

ÖÞÕÌÙÚÏÐ×Ȯɯ ÈÕËɯ ÏÈÛÊÏÌËɯ ŗÓÓɯ ÐÕËÐÊÈÛÐÕÎɯ

×ÜÉÓÐÊɯȹ/ÜÉȺɯÖÞÕÌÙÚÏÐ×ȭɯ%ÖÙɯÍÈÚÛɯÛÜÙÉÜɪ

ÓÌÕÛɯÍÙÌØÜÌÕÊàȮɯÛÏÌÙÌɯÐÚɯÚÐÎÕÐŗÊÈÕÛɯÝÈÙÐÈɪ

ÛÐÖÕɯÈÊÙÖÚÚɯÝÈÓÓÌàɯÊÓÈÚÚÌÚȮɯÈÕËɯÛÏÌɯ×ÈŲÌÙÕɯ

ÐÚɯ ÊÖÕÚÐÚÛÌÕÛɯ ÈÊÙÖÚÚɯ ÌÈÊÏɯ ÞÈÛÌÙÚÏÌËȭɯ

3ÏÌÙÌɯÐÚɯÕÖÛɯÈɯÚÛÙÖÕÎɯÖÙɯÊÖÕÚÐÚÛÌÕÛɯ×ÈŲÌÙÕɯ

ÚÌÌÕɯÉÌÛÞÌÌÕɯ×ÜÉÓÐÊɯÈÕËɯ×ÙÐÝÈÛÌɯÖÞÕÌÙɪ

ÚÏÐ×ɯÊÓÈÚÚÌÚȭɯ2ÐÎÕÐŗÊÈÕÛɯÝÈÙÐÈÛÐÖÕɯÉàɯÝÈÓɪ

ÓÌàɯÊÓÈÚÚɯÐÚɯÖÉÚÌÙÝÌËɯÈÎÈÐÕɯÐÕɯ!ÈÕÒÍÜÓÓɯ

6ÐËÛÏɯ /ÙÖŗÓÌɯ %ÐÓÛÌÙÌËɯ ,ÌÈÕȮɯ ÉÜÛɯ ÝÌÙàɯ

ÓÐŲÓÌɯÝÈÙÐÈÛÐÖÕɯÐÚɯÚÌÌÕɯÉÌÛÞÌÌÕɯÖÞÕÌÙÚÏÐ×ɯ

Ûà×ÌÚɯ ÞÐÛÏÐÕɯÈɯ ÝÈÓÓÌàɯ ÊÓÈÚÚɯȹ%ÐÎÜÙÌɯƕƝȮɯ

ÕÌßÛɯ×ÈÎÌȺɯȭ 

(Õɯ ÉÖÛÏɯ ÌÚÛÐÔÈÛÌËɯ !ÈÕÒÍÜÓÓɯ +ÈÙÎÌɯ

6ÖÖËɯ%ÙÌØÜÌÕÊàɯ×ÌÙɯƕƔƔÔɯȹ%ÐÎÜÙÌɯƖƔȺɯ

ÈÕËɯ !ÈÕÒÍÜÓÓɯ +ÈÙÎÌɯ 6ÖÖËɯ 5ÖÓÜÔÌɯ ÐÕɯ

%ÈÚÛ-3ÜÙÉÜÓÌÕÛɯ ȹ%ÐÎÜÙÌɯ ƖƕȺȮɯ ÚÐÎÕÐŗÊÈÕÛɯ

ÝÈÙÐÈÛÐÖÕɯÐÚɯÚÌÌÕɯÈÊÙÖÚÚɯÝÈÓÓÌàɯÊÓÈÚÚɯÈÕËɯ

ÉÌÛÞÌÌÕɯÖÞÕÌÙÚÏÐ×ɯÛà×ÌÚɯÞÐÛÏÐÕɯÈɯÝÈÓÓÌàɯ

ÊÓÈÚÚȭɯ %ÖÙɯ ÛÏÌɯ ÝÈÙÐÈÛÐÖÕɯ Éàɯ ÖÞÕÌÙÚÏÐ×ɯ

Ûà×ÌȮɯÞÌɯÚÌÌɯÚÐÎÕÐŗÊÈÕÛÓàɯÏÐÎÏÌÙɯÓÌÝÌÓÚɯÖÍɯ

ÞÖÖËàɯ ËÌÉÙÐÚɯ ÈÛɯ ×ÜÉÓÐÊÓàɯ ÖÞÕÌËɯ ÚÐÛÌÚɯ

ÛÏÈÕɯ ÈÛɯ ×ÙÐÝÈÛÌÓàɯ ÖÞÕÌËɯ ÚÐÛÌÚȭɯ 3ÏÐÚɯ

×ÈŲÌÙÕɯÐÚɯÖÉÚÌÙÝÌËɯÐÕɯÔÖÚÛɯÖÍɯÛÏÌɯÓÈÙÎÌɯ

ÞÖÖËàɯËÌÉÙÐÚɯ"'È,/ɯÔÌÛÙÐÊÚȭ 

ÚÈÔ×ÓÐÕÎȭɯ ÙÎÜÈÉÓàȮɯÈɯÉÌŲÌÙɯÕÌÈÙ-ÛÌÙÔɯ

×ÈÛÏɯÐÚɯÜÚÐÕÎɯÏÈÕË-ÚÌÓÌÊÛÌËɯÚÐÛÌÚɯÐÕɯÊÖÔɪ

ÉÐÕÈÛÐÖÕɯÞÐÛÏɯ"'È,/ɀÚɯÙÈÕËÖÔÓàɯÚÌÓÌÊÛɪ

ÌËɯÚÐÛÌÚɯÐÕɯÈɯÔÖËÌÓ-ÉÈÚÌËɯÈ××ÙÖÈÊÏȮɯËÐÚɪ

ÊÜÚÚÌËɯÓÈÛÌÙɯÐÕɯÛÏÐÚɯÚÌÊÛÐÖÕȭ 

Sample Size Optimization  

.ÕÌɯÞÈàɯÖÍɯÌßÈÔÐÕÐÕÎɯÚÛÈÉÐÓÐÛàɯÖÍɯÛÏÌɯ

ÚÈÔ×ÓÌɯ ÐÚɯ ÛÖɯ ÌÝÈÓÜÈÛÌɯ ÏÖÞɯ ÝÈÙÐÈÕÊÌɯ

ÊÏÈÕÎÌÚɯÈÚɯÚÈÔ×ÓÌɯÚÐáÌɯÐÕÊÙÌÈÚÌÚȭɯ(ÕÐÛÐÈÓɪ

ÓàȮɯ ÐÕÊÙÌÈÚÌÚɯ ÐÕɯ ÚÈÔ×ÓÌɯ ÚÐáÌɯ ÙÌÚÜÓÛÚɯ ÐÕɯ

ÙÈ×ÐËɯÐÕÊÙÌÈÚÌÚɯÐÕɯÛÏÌɯ×ÙÌÊÐÚÐÖÕɯÖÍɯ×Ö×Üɪ

ÓÈÛÐÖÕɯÝÈÙÐÈÕÊÌɯÌÚÛÐÔÈÛÌÚȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯ

ÍÖÙɯÈɯÚÔÈÓÓɯÚÈÔ×ÓÌɯÖÍɯƙɯɬɯƕƔȮɯÛÏÌɯÝÈÙÐÈÛÐÖÕɯ

ÐÕɯÛÏÌɯÔÌÛÙÐÊÚɯÈÔÖÕÎɯÛÏÌɯÚÈÔ×ÓÌÚɯÊÖÜÓËɯ

ÉÌɯØÜÐÛÌɯÓÖÞȮɯÕÌÈÙɯáÌÙÖȮɯÐÕɯÞÏÐÊÏɯÊÈÚÌɯÛÏÌɯ

ÚÈÔ×ÓÌɯ ÞÖÜÓËɯ ÐÕËÐÊÈÛÌɯ ÛÏÈÛɯ ÛÏÌɯ ÛÈÙÎÌÛɯ

×Ö×ÜÓÈÛÐÖÕɯ ÏÈÚɯ ÓÐŲÓÌɯ ÝÈÙÐÈÛÐÖÕȭɯ .Õɯ ÛÏÌɯ

ÖÛÏÌÙɯÏÈÕËȮɯÈɯÚÈÔ×ÓÌɯÊÖÜÓËɯÏÈÝÌɯÚÜÉɪ

ÚÛÈÕÛÐÈÓÓàɯ ÏÐÎÏÌÙɯ ÝÈÙÐÈÛÐÖÕȭɯ 3ÏÌɯ ÙÈ×ÐËɯ

ÐÕÊÙÌÈÚÌɯÐÕɯ×ÙÌÊÐÚÐÖÕɯÛÈÐÓÚɯÖřɯÈÛɯÈɯÚÈÔ×ÓÌɯ

ÚÐáÌɯÖÍɯƘƔ-ƙƔɯÚÐÛÌÚȭɯ3ÏÌɯÙÈÕÎÌɯÐÕɯÝÈÙÐÈÛÐÖÕɯ

ÈÔÖÕÎɯÚÈÔ×ÓÌÚɯÖÍɯÚÐáÌɯƙƔɯÐÚɯÚÜÉÚÛÈÕÛÐÈÓÓàɯ

ÓÖÞÌÙɯÛÏÈÕɯÛÏÈÛɯÚÌÌÕɯÍÖÙɯÚÈÔ×ÓÌɯÚÐáÌÚɯÖÍɯƙɯ

ɬɯƕƔȭɯ'ÖÞÌÝÌÙȮɯÈËËÐÕÎɯÔÖÙÌɯÚÐÛÌÚɯÊÖÕɪ

ÛÙÐÉÜÛÌÚɯÓÌÚÚɯÈÕËɯÓÌÚÚɯÛÖɯÐÔ×ÙÖÝÐÕÎɯ×ÙÌÊÐɪ

ÚÐÖÕȭɯ"'È,/ɀÚɯÚÌÓÌÊÛÐÖÕɯÖÍɯÈɯÛÈÙÎÌÛɯÚÈÔɪ

×ÓÌɯÚÐáÌɯÖÍɯƘƙɯÙÌŘÌÊÛÚɯÛÏÌɯÉÈÓÈÕÊÌɯÖÍɯÈɯ

ÙÌÈÚÖÕÈÉÓÌɯÚÈÔ×ÓÌɯÚÐáÌɯÞÐÛÏɯÛÏÌɯÊÖÚÛɯÖÍɯ

ÐÕÊÙÌÈÚÐÕÎɯ ÚÈÔ×ÓÌɯ ÚÐáÌȮɯ ÌÐÛÏÌÙɯ ÛÏÙÖÜÎÏɯ

ÐÕÊÓÜÚÐÖÕɯ ÖÍɯ ÔÖÙÌɯ ÙÈÕËÖÔÓàɯ ÚÌÓÌÊÛÌËɯ

ÚÐÛÌÚɯÖÙɯÈËɯÏÖÊɯÚÐÛÌÚȮɯÈÕËɯÍÜÙÛÏÌÙɯËÐÔÐÕɪ

ÐÚÏÐÕÎɯÙÌÛÜÙÕÚȭ 

Effectiveness of Sample             
Stratification  

"'È,/ɯ ÈËÖ×ÛÌËɯ Èɯ ÊÖÈÙÚÌɯ ÎÌÖɪ

ÔÖÙ×ÏÐÊɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÉàɯȿÝÈÓÓÌàɯÊÓÈÚÚɀȮɯ

ÛÏÈÛɯ ÐÚȮɯ ÚÈÔ×ÓÐÕÎɯ ÚÛÙÈÛÈɯ ÞÌÙÌɯ ËÌŗÕÌËɯ

ÜÚÐÕÎɯ ÜÕÐØÜÌɯ ÊÖÔÉÐÕÈÛÐÖÕÚɯ ÖÍɯ ÝÈÓÓÌàɯ

ÊÓÈÚÚɯȹÚÖÜÙÊÌȮɯÛÙÈÕÚ×ÖÙÛȮɯÈÕËɯËÌ×ÖÚÐÛÐÖÕɪ

ÈÓȺɯÈÕËɯÖÞÕÌÙÚÏÐ×ɯÛà×Ìɯȹ×ÙÐÝÈÛÌɯÖÙɯ×ÜÉɪ

ÓÐÊȺȮɯÉÈÚÌËɯÖÕɯÛÏÌɯÉÌÓÐÌÍɯÛÏÈÛɯÛÏÌÚÌɯÛÞÖɯ

ÍÈÊÛÖÙÚɯ ÞÖÜÓËɯ ÈÊÊÖÜÕÛɯ ÍÖÙɯ ÚÐÎÕÐŗÊÈÕÛɯ

ÝÈÙÐÈÛÐÖÕɯÐÕɯÔÈÕàɯÐÔ×ÖÙÛÈÕÛɯÏÈÉÐÛÈÛɯÔÌÛɪ

ÙÐÊÚɯȹÚÌÌɯ"'È,/ɯƖƔƕƗȺȭɯ2ÈÔ×ÓÌɯÚÛÙÈÛÐŗÊÈɪ

ÛÐÖÕɯÐÚɯÜÚÌËɯÐÕɯÔÖÚÛɯ"'È,/ɯÞÈÛÌÙÚÏÌËÚɯ

ÛÖɯÏÌÓ×ɯÐÔ×ÙÖÝÌɯÛÏÌɯ×ÙÌÊÐÚÐÖÕȮɯÍÖÙɯÈɯÎÐÝÌÕɯ

ÚÈÔ×ÓÌɯ ÚÐáÌȮɯ ÖÍɯ ÚÛÈÛÜÚɯÈÕËɯ ÛÙÌÕËÚɯ ÌÚÛÐɪ

ÔÈÛÌÚɯ ÞÏÌÙÌɯ ÚÛÙÈÛÈ-ÛÖ-ÚÛÙÈÛÈɯ ÝÈÙÐÈÛÐÖÕɯ

ÈÊÊÖÜÕÛÚɯÍÖÙɯÈɯÚÐÎÕÐŗÊÈÕÛɯ×ÖÙÛÐÖÕɯÖÍɯÛÏÌɯ

ÖÝÌÙÈÓÓɯÚ×ÈÛÐÈÓɯÝÈÙÐÈÛÐÖÕɯÖÍɯÈɯÔÌÛÙÐÊȭɯ 

(ÕɯƖƔƕƗɯÈɯËÌÚÐÎÕ-ÉÈÚÌËɯÈÕÈÓàÚÐÚɯÜÚÐÕÎɯ

ÛÏÙÌÌɯàÌÈÙÚɯȹƖƔƕƕ-ƖƔƕƗȺɯÖÍɯ"'È,/ɯËÈÛÈɯ

ÞÈÚɯÊÖÔ×ÓÌÛÌËȮɯÜÚÐÕÎɯÛÏÌɯÚ×ÚÜÙÝÌàɯ×ÈÊÒɪ

ÈÎÌɯÐÕɯ1ȮɯÐÕɯÖÙËÌÙɯÛÖɯÊÏÌÊÒɯÞÏÌÛÏÌÙɯÝÈÓɪ

ÓÌàɯ ÊÓÈÚÚɯ ÈÕËɯ ÖÞÕÌÙÚÏÐ×ɯ Ûà×Ìɯ ÐÕËÌÌËɯ

ÈÊÊÖÜÕÛɯÍÖÙɯÈɯÚÐÎÕÐŗÊÈÕÛɯ×ÖÙÛÐÖÕɯÖÍɯÛÏÌɯ

Ú×ÈÛÐÈÓɯ ÝÈÙÐÈÛÐÖÕɯ ÖÉÚÌÙÝÌËɯ ÐÕɯ "'È,/ɯ

ÔÌÛÙÐÊÚȭɯ .Íɯ ×ÈÙÛÐÊÜÓÈÙɯ ÐÕÛÌÙÌÚÛɯ ÞÈÚɯ

ÞÏÌÛÏÌÙɯ×ÙÐÝÈÛÌɯÝÌÙÚÜÚɯ×ÜÉÓÐÊɯÖÞÕÌÙÚÏÐ×ɯ

ÐÚɯ Èɯ ÔÌÈÕÐÕÎÍÜÓɯ ËÐÚÛÐÕÊÛÐÖÕɯ ÖÙɯ ÕÖÛȮɯ ÈÚɯ

ÛÏÌÙÌɯÐÚɯÓÌÚÚɯÊÌÙÛÈÐÕÛàɯÙÌÎÈÙËÐÕÎɯÛÏÐÚɯÛÏÈÕɯ

ÛÏÌÙÌɯÐÚɯÐÕɯÛÏÌɯÐÔ×ÈÊÛɯÖÍɯÝÈÓÓÌàɯÊÓÈÚÚȭɯ(Õɯ

ÛÏÌɯÈÕÈÓàÚÐÚȮɯÛÏÌɯÛÏÙÌÌɯàÌÈÙɯÈÝÌÙÈÎÌɯÚÐÛÌ-

ÓÌÝÌÓɯÙÌÚ×ÖÕÚÌɯÞÈÚɯÜÚÌËɯÍÖÙɯÈÕÕÜÈÓɯÚÐÛÌÚȮɯ

ÞÏÐÓÌɯ Èɯ ÚÐÕÎÓÌɯ ÙÌÚ×ÖÕÚÌɯ ÞÈÚɯ ÜÚÌËɯ ÍÖÙɯ

ÙÖÛÈÛÐÕÎɯ×ÈÕÌÓɯÚÐÛÌÚȭɯ3ÏÌɯÌřÌÊÛɯÖÍɯàÌÈÙɯ

ÞÈÚɯÐÎÕÖÙÌËȮɯÚÐÕÊÌɯ×ÙÌÝÐÖÜÚɯÈÕÈÓàÚÐÚɯÏÈÚɯ

ÚÏÖÞÕɯàÌÈÙ-àÌÈÙɯÝÈÙÐÈÛÐÖÕɯÛÖɯÉÌɯÕÌÎÓÐÎÐɪ

ÉÓÌɯÖÝÌÙɯÛÏÌɯÛÏÙÌÌɯàÌÈÙɯ×ÌÙÐÖËɯÐÕɯÞÏÐÊÏɯ

ËÈÛÈɯÏÈÝÌɯÉÌÌÕɯÊÖÓÓÌÊÛÌËɯÛÏÜÚɯÍÈÙȭɯ 

1ÌÚÜÓÛÚɯ ÍÖÙɯ ÛÏÙÌÌɯ ÞÈÛÌÙÚÏÌËÚɯ ȹÛÏÌɯ

)ÖÏÕɯ#Èàɯȹ)#ȺȮɯ+ÌÔÏÐɯȹ+$,ȺȮɯÈÕËɯ4××ÌÙɯ

&ÙÈÕËÌɯ1ÖÕËÌɯȹ4&1ȺȺȮɯÞÏÐÊÏɯÞÌÙÌɯÚÌɪ

ÓÌÊÛÌËɯÉÌÊÈÜÚÌɯÛÏÌàɯÌÈÊÏɯÊÖÕÛÈÐÕɯÈÓÓɯÊÖÔɪ

ÉÐÕÈÛÐÖÕÚɯÖÍɯÝÈÓÓÌàɯÊÓÈÚÚɯÈÕËɯÖÞÕÌÙÚÏÐ×ɯ

Ûà×ÌȮɯÐÕËÐÊÈÛÌɯÔÈÕàɯ"'È,/ɯÔÌÛÙÐÊÚȮɯÈÚɯ

Ìß×ÌÊÛÌËȮɯ ÝÈÙàɯ ÚÐÎÕÐŗÊÈÕÛÓàɯ Éàɯ ÝÈÓÓÌàɯ

ÊÓÈÚÚȭɯ %ÜÙÛÏÌÙÔÖÙÌȮɯ Èɯ ÍÌÞɯ ÒÌàɯ ÔÌÛÙÐÊÚȮɯ

ÌÚ×ÌÊÐÈÓÓàɯÔÌÛÙÐÊÚɯÙÌÓÈÛÌËɯÛÖɯÓÈÙÎÌɯÞÖÖËàɯ

ËÌÉÙÐÚȮɯÈ××ÌÈÙɯ ÛÖɯ ÝÈÙàɯ ÚÐÎÕÐŗÊÈÕÛÓàɯ Éàɯ

ÖÞÕÌÙÚÏÐ×ɯÛà×ÌɯÞÐÛÏÐÕɯÌÈÊÏɯÝÈÓÓÌàɯÊÓÈÚÚȭɯ

#ÌÛÈÐÓÚɯÍÙÖÔɯÛÏÌÚÌɯÛÏÙÌÌɯÞÈÛÌÙÚÏÌËÚɯÈÙÌɯ

×ÙÖÝÐËÌËɯÐÕɯÛÏÌɯËÐÚÊÜÚÚÐÖÕɯÛÏÈÛɯÍÖÓÓÖÞÚȭ 

%ÐÎÜÙÌɯƕƜɯÚÏÖÞÚɯÛÏÌɯÙÌÓÈÛÐÝÌɯÝÈÓÜÌÚɯ

ÍÙÖÔɯÛÏÌɯÛÏÙÌÌɯÞÈÛÌÙÚÏÌËÚɯÍÖÙɯÔÌÈÕɯÍÈÚÛɯ

ÛÜÙÉÜÓÌÕÛɯÍÙÌØÜÌÕÊàɯÉàɯÝÈÓÓÌàɯÊÓÈÚÚɯÈÕËɯ

Figure 18. Estimated mean fast turbulent frequency by Valley Class x Ownership 
Type.  
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ƕƜ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

!ÖÜÓËÌÙÚɯ ȹÐȭÌȭȮɯ ×ÌÙÊÌÕÛɯ ÚÜÉÚÛÙÈÛÌɯ ÖÍɯ

ÉÖÜÓËÌÙ-ÚÐáÌËɯ ×ÈÙÛÐÊÓÌÚȺɯ ÐÚɯ ÈÕÖÛÏÌÙɯ ÒÌàɯ

"'È,/ɯÔÌÛÙÐÊɯÛÏÈÛɯÈ××ÌÈÙÚɯÛÖɯÝÈÙàɯÚÐÎɪ

ÕÐŗÊÈÕÛÓàɯÉàɯÉÖÛÏɯÝÈÓÓÌàɯÊÓÈÚÚɯÈÕËɯÖÞÕɪ

ÌÙÚÏÐ×ɯÛà×ÌɯÞÐÛÏÐÕɯÈɯÝÈÓÓÌàɯÊÓÈÚÚȮɯÈÚɯÌßɪ

ÏÐÉÐÛÌËɯÐÕɯ%ÐÎÜÙÌɯƖƖȭɯ ÎÈÐÕȮɯÞÌɯÎÌÕÌÙÈÓÓàɯ

ÚÌÌɯÏÐÎÏÌÙɯÓÌÝÌÓÚɯÖÍɯÛÏÌɯÔÌÛÙÐÊɯÐÕɯ×ÜÉÓÐÊÓàɯ

ÖÞÕÌËɯ ÚÐÛÌÚɯ ÛÏÈÕɯ ÈÛɯ ×ÙÐÝÈÛÌÓàɯ ÖÞÕÌËɯ

ÚÐÛÌÚȭ 

(ÛɯÈ××ÌÈÙÚɯÛÏÈÛȮɯÍÖÙɯÈÛɯÓÌÈÚÛɯÚÖÔÌɯÒÌàɯ

"'È,/ɯÔÌÛÙÐÊÚȮɯÝÈÓÓÌàɯÊÓÈÚÚɯÈÕËɯÖÞÕÌÙɪ

ÚÏÐ×ɯÛà×ÌɯÊÈÕɯÈÊÊÖÜÕÛɯÍÖÙɯÈÕɯÐÔ×ÖÙÛÈÕÛɯ

×ÈÙÛɯÖÍɯÖÝÌÙÈÓÓɯÝÈÙÐÈÛÐÖÕɯÞÐÛÏÐÕɯÌÈÊÏɯÞÈɪ

ÛÌÙÚÏÌËȭɯ 3ÏÐÚɯ ÚÜÎÎÌÚÛÚɯ ÛÏÈÛɯ ÛÏÌàɯ ÔÈàɯ

ÐÕËÌÌËɯÉÌɯÚÜÐÛÈÉÓÌɯÈŲÙÐÉÜÛÌÚɯÖÝÌÙɯÞÏÐÊÏɯ

ÛÖɯ ÚÛÙÈÛÐÍàɯ ÚÈÔ×ÓÐÕÎɯ ËÌÚÐÎÕÚȮɯ ÈÚÚÜÔÐÕÎɯ

ÛÏÈÛɯ ÛÏÌɯ ÔÌÛÙÐÊÚɯ ÛÏÈÛɯ ÌßÏÐÉÐÛɯ ÝÈÙÐÈÛÐÖÕɯ

ÖÝÌÙɯÛÏÌÚÌɯÚÛÙÈÛÈɯÈÙÌɯÐÔ×ÖÙÛÈÕÛɯɯÔÌÛÙÐÊÚȭɯ 

,ÖÙÌɯËÌÛÈÐÓÌËɯÈÕÈÓàÚÐÚȮɯÌÚÛÐÔÈÛÐÖÕɯÖÍɯ

×ÖÞÌÙɯÊÜÙÝÌÚȮɯÌÛÊȭȮɯÔÈàɯÉÌɯÜÚÌÍÜÓɯÐÕɯÖ×ÛÐɪ

ÔÐáÐÕÎɯÚÈÔ×ÓÌɯÚÐáÌÚɯ×ÌÙɯÚÛÙÈÛÜÔȮɯÈÕËɤÖÙɯ

ÛÖɯÌßÈÔÐÕÌɯÈŲÙÐÉÜÛÌÚɯÖÛÏÌÙɯÛÏÈÕɯÝÈÓÓÌàɯ

ÊÓÈÚÚɯÈÕËɯÖÞÕÌÙÚÏÐ×ɯÛà×ÌɯÈÚɯ×ÖÛÌÕÛÐÈÓÓàɯ

ÚÜ×ÌÙÐÖÙɯ ÚÛÙÈÛÈɯ ÊÓÈÚÚÐŗÌÙÚȮɯ ÒÌÌ×ÐÕÎɯ ÐÕɯ

ÔÐÕËɯÛÏÈÛɯÖ×ÛÐÔÈÓɯÚÈÔ×ÓÐÕÎɯËÌÚÐÎÕɯÔÜÚÛɯ

ÊÖÔÉÐÕÌɯÙÖÉÜÚÛɯÈÕÈÓàÚÐÚɯÞÐÛÏɯÈÕɯÈÙÛÍÜÓɯ

ÉÈÓÈÕÊÌɯÖÍȯɯËÐřÌÙÌÕÊÌÚɯÐÕɯ×ÌÙÊÌÐÝÌËɯÐÔɪ

×ÖÙÛÈÕÊÌɯÈÊÙÖÚÚɯÔÌÛÙÐÊÚȮɯÊÖÔ×ÌÛÐÕÎɯÈÕËɯ

ÚÖÔÌÛÐÔÌÚɯÚÏÐÍÛÐÕÎɯÖÉÑÌÊÛÐÝÌÚȮɯÜÕÊÌÙÛÈÐÕɪ

ÛàɯȹÌÚ×ÌÊÐÈÓÓàɯÐÕɯÛÏÌɯÉÌÏÈÝÐÖÙɯÖÍɯÛÌÔ×ÖÙÈÓɯ

ÛÙÌÕËÚȺȮɯÈÕËɯÛÏÌɯÖÍÛÌÕɯÜÕËÌÙ-È××ÙÌÊÐÈÛÌËɯ

ÝÈÓÜÌɯ ÖÍɯ ÒÌÌ×ÐÕÎɯ Èɯ ËÌÚÐÎÕɯ ÜÕÊÏÈÕÎÌËɯ

ÖÝÌÙɯÛÐÔÌɯÌÝÌÕɯÐÍɯÛÏÌɯËÌÚÐÎÕɯÐÚɯÓÌÚÚɯÛÏÈÕɯ

Ö×ÛÐÔÈÓȭɯ3ÏÌɯÙÌÚÜÓÛÚɯ×ÙÌÚÌÕÛÌËɯÏÌÙÌȮɯÈÚɯ

ÞÌÓÓɯÈÚɯÌßÈÔÐÕÈÛÐÖÕɯÖÍɯ×ÓÖÛÚɯÈÚɯÚÏÖÞÕɯ

ÈÉÖÝÌɯÈÊÙÖÚÚɯÛÏÌɯÌÕÛÐÙÌɯÚÜÐÛÌɯÖÍɯ"'È,/ɯ

ÔÌÛÙÐÊÚȮɯËÖɯÕÖÛɯÚÜÎÎÌÚÛɯÛÏÌɯÕÌÌËɯÍÖÙɯÈÕàɯ

ÐÔÔÌËÐÈÛÌɯÊÏÈÕÎÌɯÐÕɯÏÖÞɯ"'È,/ɯËÌɪ

ÚÐÎÕÚɯÈÙÌɯÚÛÙÈÛÐŗÌËȭɯ 

 ÕɯÐÕÛÌÙÌÚÛÐÕÎɯÛÖ×ÐÊɯÍÖÙɯÍÜÛÜÙÌɯÐÕÝÌÚɪ

ÛÐÎÈÛÐÖÕɯÐÚɯÛÏÌɯ×ÖÚÚÐÉÓÌɯÙÌÈÚÖÕÚɯÍÖÙɯÖÉɪ

ÚÌÙÝÌËɯËÐřÌÙÌÕÊÌÚɯÉÌÛÞÌÌÕɯ×ÙÐÝÈÛÌÓàɯÈÕËɯ

×ÜÉÓÐÊÓàɯ ÖÞÕÌËɯ "'È,/ɯ ÚÐÛÌÚȭɯ .ÞÕÌÙɪ

ÚÏÐ×ɯÛà×ÌÚɯÈÙÌɯÕÖÛɯËÐÚÛÙÐÉÜÛÌËɯÐÕɯÈɯÚ×Èɪ

ÛÐÈÓÓàɯ ÙÈÕËÖÔɯ ÔÈÕÕÌÙɯ ÞÐÛÏÐÕɯ Èɯ ÞÈÛÌÙɪ

ÚÏÌËȮɯÈÕËɯÐÛɯÔÈàɯÉÌɯÛÏÈÛɯÔÈÕàɯÖÍɯÛÏÌɯ

ÖÉÚÌÙÝÌËɯËÐřÌÙÌÕÊÌÚɯÈÙÌɯËÜÌɯÛÖɯÐÕÏÌÙÌÕÛɯ

Figure 19. Estimated mean bankfull width profile filtered mean by Valley Class x 
Ownership Type.  

Figure 20. Estimated mean bankfull large wood frequency per 100m by Valley 
Class x Ownership Type  
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ËÙÐÝÌÚɯÏÈÉÐÛÈÛɯËÐřÌÙÌÕÊÌÚɯÉÌÛÞÌÌÕɯ×ÜÉɪ

ÓÐÊÓàɯÈÕËɯ×ÙÐÝÈÛÌÓàɯÖÞÕÌËɯÚÐÛÌÚȭɯ 

Linking CHaMP  Surveys 
with Spatially Explicit 
Models  

"'È,/ɀÚɯ È××ÙÖÈÊÏɯ ÛÖɯ ÌÚÛÐÔÈÛÐÕÎɯ

ÈÕËɯÚÜÔÔÈÙÐáÐÕÎɯÚÜÙÝÌàɯËÈÛÈɯÙÌÓÐÌÚɯÖÕɯ

ÛÏÌɯ ÊÖÕÊÌ×Ûɯ ÖÍɯ ÚÛÈÛÐÚÛÐÊÈÓɯ ÚÈÔ×ÓÐÕÎɯ Éàɯ

ÞÏÐÊÏɯÈɯÚÈÔ×ÓÌɯÖÍɯÚÐÛÌÚɯÐÚɯÚÌÓÌÊÛÌËɯÜÚÐÕÎɯ

ÙÈÕËÖÔÐáÈÛÐÖÕɯÛÌÊÏÕÐØÜÌÚȭɯ3ÏÌɯÙÌÚÜÓÛÚɯÖÍɯ

ÈɯËÌÚÐÎÕ-ÉÈÚÌËɯÈ××ÙÖÈÊÏɯÈÙÌɯÕÖÛɯÐÕÛÌÕËɪ

ÌËɯÛÖɯÉÌɯÚ×ÈÛÐÈÓÓàɯÌß×ÓÐÊÐÛɯÉÜÛɯËÖɯÈÓÓÖÞɯ

ÐÕÍÌÙÌÕÊÌÚɯ ÈÉÖÜÛɯ ÈÕɯ ÈŲÙÐÉÜÛÌɀÚɯ Ú×ÈÛÐÈÓɯ

ÝÈÙÐÈÛÐÖÕɯÈÊÙÖÚÚɯÈɯÕÌÛÞÖÙÒɯÖÍɯÐÕÛÌÙÌÚÛȮɯÈÚɯ

ÐÓÓÜÚÛÙÈÛÌËɯÉàɯÛÏÌɯÍÙÌØÜÌÕÊàɯËÐÚÛÙÐÉÜÛÐÖÕȭɯ 

3ÏÐÚɯÈ××ÙÖÈÊÏɯÊÈÕɯÉÌɯÊÖÕÛÙÈÚÛÌËɯÞÐÛÏɯ

ÞÏÈÛɯÐÚɯÖÍÛÌÕɯÊÈÓÓÌËɯÈɯȿÔÖËÌÓ-ÉÈÚÌËɀɯÈ×ɪ

×ÙÖÈÊÏɯÖÙɯÔÖÙÌɯÌß×ÓÐÊÐÛÓàɯÐÕɯÛÏÌɯÊÈÚÌÚɯ

ËÌÚÊÙÐÉÌËɯÏÌÙÌȯɯɯÚ×ÈÛÐÈÓÓàɯÌß×ÓÐÊÐÛɯÔÖËÌÓɪ

ÐÕÎȭɯ2×ÈÛÐÈÓÓàɯÌß×ÓÐÊÐÛɯÔÖËÌÓÚɯÈÙÌɯÉÜÐÓÛɯÛÖɯ

ÊÖÙÙÌÓÈÛÌɯ ÚÐÛÌɯ Ú×ÌÊÐŗÊɯ ÚÛÙÌÈÔɯ ÈŲÙÐÉÜÛÌÚɯ

ÞÐÛÏɯÈŲÙÐÉÜÛÌÚɯÛÏÈÛɯÛÏÈÛɯÊÈÕɯÉÌɯÔÈ××ÌËɯ

ÖÙɯËÌÛÌÙÔÐÕÌËɯÈÛɯÈÓÓɯÓÖÊÈÛÐÖÕÚɯÐÕɯÛÏÌɯ×Ö×ɪ

ÜÓÈÛÐÖÕɯ ËÖÔÈÐÕȭɯ 2ÜÊÏɯ ÔÖËÌÓÚɯ ÈÓÓÖÞɯ

ÔÈ××ÐÕÎɯÖÍɯÛÏÌɯÈŲÙÐÉÜÛÌÚɯÈÛɯÈÓÓɯÓÖÊÈÛÐÖÕÚɯ

ÐÕɯÛÏÌɯÛÈÙÎÌÛɯÕÌÛÞÖÙÒȭɯ 

1ÌÚÜÓÛÚɯÍÙÖÔɯÉÖÛÏɯËÌÚÐÎÕɬɯÈÕËɯÔÖËÌÓ

-ÉÈÚÌËɯÈ××ÙÖÈÊÏÌÚɯÊÈÕɯÉÌɯÚÜÔÔÈÙÐáÌËɯ

ÐÕɯÈɯÚÐÔÐÓÈÙɯÞÈàȮɯÍÖÙɯÌßÈÔ×ÓÌȮɯÐÕɯ×Ö×ÜÓÈÙɯ

ɁÚÛÖ×ÓÐÎÏÛɂɯ ×ÐÌɯ ËÐÈÎÙÈÔÚɯ ÛÏÈÛɯ ÔÐÎÏÛɯ

ÊÏÈÙÈÊÛÌÙÐáÌɯ ÏÈÉÐÛÈÛɯ ÊÖÕËÐÛÐÖÕɯ ÈÚɯ ÎÖÖËɯ

ȹÎÙÌÌÕȺȮɯ ÔÖËÌÙÈÛÌɯ ȹàÌÓÓÖÞȺȮɯ ÖÙɯ ×ÖÖÙɯ

ȹÙÌËȺȰɯÚÌÌɯ%ÐÎÜÙÌɯƖƗɯÖÕɯÛÏÌɯÕÌßÛɯ×ÈÎÌȭɯ

3ÏÌÚÌɯÛÞÖɯËÐřÌÙÌÕÛɯÈ××ÙÖÈÊÏÌÚɯÈÙÌɯÊÖÔɪ

×ÓÐÔÌÕÛÈÙàɯ ÐÕɯ ÛÏÈÛɯ ËÈÛÈɯ ×ÙÖËÜÊÌËɯ Éàɯ

"'È,/ɀÚɯÚÈÔ×ÓÌɯÚÜÙÝÌàÚɯÊÈÕɯÉÌɯÜÚÌËɯÐÕɯ

ÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÚÜÊÏɯɯÔÖËÌÓÚȭ 

Figure 21. Estimated mean bankfull Large wood volume in fast - turbulent by 
Valley Class x Ownership Type.  

Figure 22. Estimated mean boulders by Valley Class x Ownership Type  
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Figure 23. A conceptual illustration of t wo approaches for characterizing the condition of stream networks and the devel-
opment of summary products.  

In Figure 23:  

¶ The results of a design-based approach (on which CHaMPôs sampling is structured) allows inference about an attributeôs spatial variation across a 

network of interest, as illustrated by the frequency distribution, and are not intended to be spatially explicit.  

¶ A spatially explicit model relates stream habitat attributes to characteristics that can be described spatially. If adequate models can be devel-

oped, the results can be mapped (i.e., the results are spatially explicit).  

¶ In both cases, results can be summarized as frequency distributions or summary statistics like pie diagrams that might illust rate the proportion of 

the resource that is in good, moderate, or poor condition.  
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Figure 24. Components of variance in CHaMP depth profile, water surface gradi-
ent, and sinuosity metrics. Most variance occurs site to site and across strata, 
while changes across time are small in comparison.  

¶ What has CHaMP learned 
about the appropriateness and 
value of its protocols and met-
rics through testing in select 
basins?  

Introduction  

"'È,/ɯÏÈÚɯÜÚÌËɯÈÕÕÜÈÓɯÔÌÛÙÐÊɯËÐÈÎɪ

ÕÖÚÛÐÊÚɯÍÙÖÔɯƖƔƕƕ-ƖƔƕƗɯÛÖɯÔÈÒÌɯÚ×ÌÊÐŗÊɯ

ÙÌŗÕÌÔÌÕÛÚɯ ÛÖɯ ÐÛÚɯ ÔÌÈÚÜÙÌÔÌÕÛɯ ×ÙÖÛÖɪ

ÊÖÓÚɯÈÕËɯÚÈÔ×ÓÐÕÎɯËÌÚÐÎÕɯÈÍÛÌÙɯÌÈÊÏɯŗÌÓËɯ

ÚÌÈÚÖÕȮɯÞÐÛÏɯÊÏÈÕÎÌÚɯÛÖɯÔÌÛÙÐÊÚɯ×ÙÐÔÈÙÐɪ

Óàɯ ÈÐÔÌËɯ ÈÛɯ ÐÔ×ÙÖÝÐÕÎɯ ÛÏÌɯ ×ÙÌÝÐÖÜÚɯ

àÌÈÙɀÚɯÔÌÛÙÐÊɯȿ×ÌÙÍÖÙÔÈÕÊÌɀɯÈÕËɯÌÕÈÊÛÐÕÎɯ

ÌŚÊÐÌÕÊÐÌÚȭɯ ËÑÜÚÛÔÌÕÛÚɯÊÖÕÛÐÕÜÌɯÛÖɯÉÌɯ

ÍÌËɯ ÍÖÙÞÈÙËɯ ÐÕÛÖɯ ÛÏÌɯ ËÌÝÌÓÖ×ÔÌÕÛɯ ÖÍɯ

ÐÕËÐÊÈÛÖÙÚȮɯÈÕÈÓàÚÌÚɯÈÕËɯÚÜÔÔÈÙàɯ×ÙÖËɪ

ÜÊÛÚɯȹÚÌÌɯ(2$,/ɯƖƔƕƘȺɯÛÏÈÛɯËÌ×ÌÕËɯÖÕɯ

"'È,/ɯÔÌÛÙÐÊÚɯÈÚɯÐÕ×ÜÛÚȭɯ 

 ɯÒÌàɯ×ÈÙÛɯÖÍɯÛÏÌɯÔÌÛÙÐÊɯÈÚÚÌÚÚÔÌÕÛɯ

×ÙÖÊÌÚÚɯÐÚɯÌÝÈÓÜÈÛÐÕÎɯÏÖÞɯÞÌÓÓɯ"'È,/ɯ

ÐÚɯ ÈÉÓÌɯ ÛÖɯ ÊÏÈÙÈÊÛÌÙÐáÌɯ ÝÈÙÐÈÛÐÖÕɯ ÈÕËɯ

ÞÏÌÛÏÌÙɯÐÛÚɯÔÌÛÙÐÊÚɯÈÙÌɯÊÈ×ÈÉÓÌɯÍÖÙɯÜÚÌɯÐÕɯ

(2$,/ɀÚɯÈÕËɯÖÛÏÌÙɯÊÖÓÓÈÉÖÙÈÛÖÙÚɀɯÔÖËÌÓÚȭɯ

(Õɯ ƖƔƕƗɯ "'È,/-(2$,/ɯ ÈÕÈÓàÚÛÚɯ ÈÎÈÐÕɯ

ÜÚÌËɯÝÈÙÐÈÕÊÌɯËÌÊÖÔ×ÖÚÐÛÐÖÕɯÛÖɯÐËÌÕÛÐÍàɯ

ÏÖÞɯÞÌÓÓɯÔÌÛÙÐÊÚɯÈÙÌɯ×ÌÙÍÖÙÔÐÕÎȭɯ ÚɯÈÕɯ

ÌßÈÔ×ÓÌȮɯ "'È,/ɯ ÊÏÈÕÕÌÓɯ ËÐÔÌÕÚÐÖÕɯ

ÈÕËɯ×ÙÖŗÓÌɯÔÌÛÙÐÊÚɯÞÌÙÌɯÈÚÚÌÚÚÌËɯÎÙÈ×Ïɪ

ÐÊÈÓÓàɯÛÖɯËÌÛÌÙÔÐÕÌɯÐÍɯÛÏÌàɯÈÙÌɯ×ÌÙÍÖÙÔÐÕÎɯ

ÞÌÓÓɯȹ%ÐÎÜÙÌɯƖƘȺȭɯ,ÌÈÚÜÙÌÔÌÕÛɯÕÖÐÚÌɯÐÚɯ

ÎÌÕÌÙÈÓÓàɯÚÔÈÓÓɯÍÖÙɯÛÏÌÚÌɯ"'È,/ɯÔÌÛɪ

ÙÐÊÚȮɯÙÌÓÈÛÐÝÌɯÛÖɯÚÐÛÌ-ÚÐÛÌȭ 

(ÕɯƖƔƕƗɯ"'È,/-(2$,/ɯÈÕÈÓàÚÛÚɯ×ÌÙɪ

ÍÖÙÔÌËɯÍÖÓÓÖÞ-Ü×ɯÔÌÛÙÐÊɯÌÝÈÓÜÈÛÐÖÕÚɯɯÛÖɯ

ËÌÛÌÙÔÐÕÌɯ ÞÏÌÛÏÌÙɯ ×ÙÖÛÖÊÖÓɯ ÊÏÈÕÎÌÚɯ

ÍÙÖÔɯƖƔƕƖ-ƖƔƕƗɯÔÈËÌɯÔÌÈÚÜÙÌÔÌÕÛɯÌÙÙÖÙɯ

ÉÌŲÌÙɯ ÖÙɯ ÞÖÙÚÌȮɯ ÈÕËɯ ÛÖɯ ÐÕÍÖÙÔɯ ÍÜÛÜÙÌɯ

"'È,/-(2$,/ɯ ÌřÖÙÛÚɯ ÛÖɯ ÐÔ×ÙÖÝÌɯ ÛÏÌɯ

×ÙÖÛÖÊÖÓɯ ÈÕËɯ ÔÌÛÙÐÊɯ ×ÌÙÍÖÙÔÈÕÊÌȭɯ %ÖÙɯ

ÌßÈÔ×ÓÌȮɯÉÌÛÞÌÌÕɯƖƔƕƕɯÈÕËɯƖƔƕƖȮɯ(2$,/ɯ

ÍÖÜÕËɯ ÛÏÈÛɯ ÚÈÔ×ÓÐÕÎɯ ƖƕƔɯ ×ÈÙÛÐÊÓÌÚɯ ×ÌÙɯ

ÚÐÛÌɯ ÞÈÚɯ ÌßÊÌÚÚÐÝÌɯ ÞÐÛÏɯ ÙÌÚ×ÌÊÛɯ ÛÖɯ ÙÌɪ

ØÜÐÙÌËɯ ×ÙÌÊÐÚÐÖÕȭɯ  ÍÛÌÙɯ ÛÏÌɯ ƖƔƕƗɯ ŗÌÓËɯ

ÚÌÈÚÖÕȮɯ ÞÏÌÕɯ ÍÌÞÌÙɯ ×ÈÙÛÐÊÓÌÚɯ ×ÌÙɯ ÚÐÛÌɯ

ÞÌÙÌɯÚÈÔ×ÓÌËȮɯƖƔƕƖɯÈÕËɯƖƔƕƗɯËÈÛÈɯÞÌÙÌɯ

ÌÝÈÓÜÈÛÌËɯȹ%ÐÎÜÙÌɯƖƙȺȭɯ.ÕÓàɯÚÔÈÓÓɯȹÐÍɯÈÕàȺɯ

ËÌÊÙÌÈÚÌÚɯÐÕɯ×ÙÌÊÐÚÐÖÕɯÐÕɯ#ƜƘɯÈÕËɯÙÌÓÈÛÌËɯ

ÔÌÛÙÐÊÚɯ ÞÌÙÌɯ ÚÌÌÕȭɯ  Úɯ Ìß×ÌÊÛÌËȮɯ ÛÏÌÙÌɯ

ÞÈÚɯÕÖɯÈ××ÈÙÌÕÛɯÙÌËÜÊÛÐÖÕɯÐÕɯ×ÙÌÊÐÚÐÖÕɯ

ÖÍɯÝÈÓÓÌàɯÊÓÈÚÚɯÈÕËɯÞÈÛÌÙÚÏÌËɯÓÌÝÌÓɯÌÚÛÐɪ

ÔÈÛÌÚȭɯ 

CHAPTER VI: CHAMP ME TRICS ASSESSMENT  
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Figure 25. CHaMP 2012 -2013 metrics reevaluation: Boulders, cobbles, gravel, 
etc. A reduction to 105 particles per sites was implemented with the 2013 habi-
tat protocol, enabling more efficient measurements with little relative óyearô 
effect.  
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Figure 26. CHaMP leverages existing information in a variety of formats from oth-
er programs to capitalize on investments in monitoring and integrate other pro-
gram data into this framework, where and when appropriate.  

3ÏÌɯ ÐÛÌÙÈÛÐÝÌɯ ×ÙÖÊÌÚÚɯ ÍÖÙɯ "'È,/ɯ

ÔÌÛÙÐÊɯÝÈÙÐÈÕÊÌɯËÌÊÖÔ×ÖÚÐÛÐÖÕɯÈÕËɯËÐÈÎɪ

ÕÖÚÛÐÊÚɯ ÛÏÈÛɯ ÞÈÚɯ ÐÔ×ÓÌÔÌÕÛÌËɯ ËÜÙÐÕÎɯ

ÌÈÊÏɯàÌÈÙɯÖÍɯÛÏÌɯ×ÐÓÖÛɯÞÐÓÓɯÉÌɯÊÖÕÛÐÕÜÌËɯ

ÐÕɯƖƔƕƘɯÈÕËɯÍÜÛÜÙÌɯàÌÈÙÚȭɯ3ÏÌɯÔÌÛÙÐÊɯÈÚɪ

ÚÌÚÚÔÌÕÛɯ×ÙÖÊÌÚÚɯÏÈÚɯ×ÙÖÝÌÕɯÜÚÌÍÜÓɯÍÖÙɯ

ÐÕÍÖÙÔÐÕÎɯ ÙÌŗÕÌÔÌÕÛÚɯ ÛÖɯ ÛÏÌɯ "'È,/ɯ

×ÙÖÛÖÊÖÓɯ ÈÕËɯ ÐÔ×ÙÖÝÐÕÎɯ ÛÏÌɯ ØÜÈÓÐÛàɯ ÖÍɯ

ÏÈÉÐÛÈÛɯËÈÛÈɯÈÕËɯÔÌÛÙÐÊÚɯÈÝÈÐÓÈÉÓÌɯÍÖÙɯÜÚÌɯ

Éàɯ(2$,/ȮɯÖÜÙɯÊÖÓÓÈÉÖÙÈÛÖÙÚȮɯÈÕËɯÖÛÏÌÙÚȭɯ 

(Õɯ%ÌÉÙÜÈÙàɯƖƔƕƘȮɯ"ÖÜÕÊÐÓɯÈÕËɯ!/ ɯ

ÚÛÈřɯ×ÖÚÌËɯØÜÌÚÛÐÖÕÚɯÈÉÖÜÛɯÛÏÌɯÜÛÐÓÐÛàɯÖÍɯ

"'È,/ɯÔÌÛÙÐÊÚɯÈÚɯÔÖËÌÓɯÐÕ×ÜÛÚɯÈÕËɯÍÖÙɯ

ÜÚÌɯÐÕɯËÐÚ×ÓÈàÚɯÈÛɯËÐřÌÙÌÕÛɯÚÊÈÓÌÚȭɯ(ÕÍÖÙɪ

ÔÈÛÐÖÕɯ ËÌÚÐÎÕÌËɯ ÛÖɯ ÈËËÙÌÚÚɯ ØÜÌÚÛÐÖÕÚɯ

ÍÙÖÔɯ %ÌÉÙÜÈÙàȮɯ ÈÕËɯ ×ÙÌÝÐÖÜÚɯ !/ Ȯɯ

"ÖÜÕÊÐÓȮɯ(21/ɯØÜÌÚÛÐÖÕÚɯÈÉÖÜÛɯÛÏÌɯÜÛÐÓÐÛàȮɯ

ÊÈ×ÈÉÐÓÐÛàȮɯÈÕËɯØÜÈÓÐÛàɯÖÍɯ"'È,/ɀÚɯÔÌÛɪ

ÙÐÊÚɯÐÚɯ×ÙÌÚÌÕÛÌËɯÐÕɯÛÏÌɯÚÌÊÛÐÖÕÚɯÛÏÈÛɯÍÖÓɪ

ÓÖÞȭɯ&ÌÕÌÙÈÓɯÐÕÍÖÙÔÈÛÐÖÕɯÖÕɯÛÏÌɯÐÕÛÌÙÖ×ɪ

ÌÙÈÉÐÓÐÛàɯÖÍɯ"'È,/ɯÔÌÛÙÐÊÚɯÞÐÛÏɯÔÌÛÙÐÊÚɯ

ÖÍɯÖÛÏÌÙɯ×ÙÖÎÙÈÔÚɯÐÚɯÈÓÚÖɯ×ÙÌÚÌÕÛÌËȭɯ2×Ìɪ

ÊÐŗÊÚɯÖÕɯƖƔƕƗɯ"'È,/-/(!.ɯÐÕÛÌÎÙÈÛÐÖÕɯ

ÌřÖÙÛÚȮɯÈÕËɯÈÊÛÐÝÐÛÐÌÚɯ×ÓÈÕÕÌËɯÍÖÙɯƖƔƕƘȮɯÐÚɯ

×ÙÌÚÌÕÛÌËɯ ÐÕɯ "ÏÈ×ÛÌÙɯ 5((ɯ ÜÕËÌÙɯ ÛÏÌɯ

ÏÌÈËÐÕÎɯ Ɂ"ÖÖÙËÐÕÈÛÐÖÕɯ ÞÐÛÏɯ 1ÌÎÐÖÕÈÓɯ

/ÙÖÎÙÈÔÚȭɂ 

CHaMP Metric Utility and 
Capability  

3ÏÌɯ #$,-ÉÈÚÌËɯ "'È,/ɯ ×ÙÖÛÖÊÖÓɯ

ÎÌÕÌÙÈÛÌÚɯÔÌÛÙÐÊÚɯÛÏÈÛɯÈÙÌɯËÐÙÌÊÛÓàɯÊÖÔɪ

×ÈÛÐÉÓÌɯÞÐÛÏɯÙÌÔÖÛÌɯÚÌÕÚÐÕÎɯÐÕÍÖÙÔÈÛÐÖÕȮɯ

ÖÛÏÌÙɯ &(2ɤÎÌÖËÈÛÈȮɯ ÍÖÙɯ ÌßÈÔ×ÓÌȮɯ /(!.ɯ

ÊÙÖÚÚ-ÚÌÊÛÐÖÕÚȮɯÈÕËɯ+Ð# 1ɯËÈÛÈɯȹ%ÐÎÜÙÌɯ

ƖƚȺȭɯ ×ÈÙÛɯÍÙÖÔɯ×ÙÖÝÐËÐÕÎɯÊÈ×ÈÉÓÌɯÔÌÛɪ

ÙÐÊÚɯÍÖÙɯÌÚÛÐÔÈÛÐÕÎɯÛÏÌɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËÚɯ

ÖÍɯÏÈÉÐÛÈÛɯÊÖÕËÐÛÐÖÕÚȮɯÈɯ×ÙÐÔÈÙàɯ×ÜÙ×ÖÚÌɯ

ÖÍɯ"'È,/ɯÐÚɯÛÖɯÍÌÌËɯÔÖËÌÓÚɯÛÏÈÛɯÓÐÕÒɯ

ÏÈÉÐÛÈÛɯÛÖɯ"ÏÐÕÖÖÒɯÈÕËɯÚÛÌÌÓÏÌÈËɯÈÉÜÕɪ

ËÈÕÊÌɯ ÐÕɯ ÛÏÌɯ ÐÕÛÌÙÐÖÙɯ "ÖÓÜÔÉÐÈɯ 1ÐÝÌÙɯ

!ÈÚÐÕɯ ÞÐÛÏɯ ÚÛÈÕËÈÙËÐáÌËɯ ÏÈÉÐÛÈÛɯ ËÈÛÈȭɯ

,ÖËÌÓÚɯÉÌÐÕÎɯËÌÝÌÓÖ×ÌËɯÉàɯ(2$,/ɯÐÕɪ

ÊÓÜËÌɯ×ÜÙÌÓàɯÌÔ×ÐÙÐÊÈÓɯÔÖËÌÓÚɯÚÜÊÏɯÈÚɯ

!ÖÖÚÛÌËɯ 1ÌÎÙÌÚÚÐÖÕɯ 3ÙÌÌÚȮɯ ÚÛÙÜÊÛÜÙÈÓɯ

ÌØÜÈÛÐÖÕɯ ÔÖËÌÓÚȮɯ ÈÕËɯ ŗÙÚÛɯ ×ÙÐÕÊÐ×ÓÌÚɯ

ÉÈÚÌËɯ ÔÖËÌÓÚɯ ÚÜÊÏɯ ÈÚɯ -1$(ɯ ÈÕËɯ '2(ɯ

ÔÖËÌÓÚɯ ȹÚÌÌɯ (2$,/ɯ ƖƔƕƘȺȭɯ (Õɯ ƖƔƕƗɯ

"'È,/-(2$,/ɯ ÊÖÕÛÐÕÜÌËɯ ÐÛÚɯ ÌÝÈÓÜÈɪ

ÛÐÖÕÚɯÖÍɯ"'È,/ɯÔÌÛÙÐÊɯÜÛÐÓÐÛàɯÈÕËɯÊÈ×Èɪ

ÉÐÓÐÛàȭ 

ɯ3ÏÌɯ ÔÌÛÙÐÊɯ ÈÚÚÌÚÚÔÌÕÛɯ ×ÙÖÊÌÚÚɯ ÐÕɪ

ÝÖÓÝÌÚɯ ÌÝÈÓÜÈÛÐÕÎɯ ÈÓÓɯ ÔÌÛÙÐÊÚɯ ÛÏÈÛɯ ÈÙÌɯ

ÜÚÌËɯÈÚɯÐÕ×ÜÛÚɯÛÖɯÛÏÌɯÏàËÙÈÜÓÐÊɯÔÖËÌÓɯ

ȹÈÕËɯ ÖÛÏÌÙɯ ÔÖËÌÓÚȺȭɯ !àɯ ÈÚÚÌÚÚÐÕÎɯ ÌÈÊÏɯ

ÔÌÛÙÐÊɯÐÕËÐÝÐËÜÈÓÓàɯÈÕÈÓàÚÛÚɯÈÙÌɯÈÉÓÌɯÛÖɯ

ÌÝÈÓÜÈÛÌɯÛÏÌɯÊÈ×ÈÉÐÓÐÛàɯÖÍɯÐÕËÐÝÐËÜÈÓɯÐÕɪ

×ÜÛÚɯ ÛÖɯ Èɯ ÔÖËÌÓȮɯ ÌÝÈÓÜÈÛÌɯ ÊÏÈÕÎÌÚɯ ÐÕɯ

"'È,/ɯ ÔÌÛÙÐÊɯ ×ÌÙÍÖÙÔÈÕÊÌȮɯ ÈÕËɯ ËÌɪ

ÚÊÙÐÉÌɯÈÕàɯÊÏÈÕÎÌÚɯÐÕɯÔÖËÌÓɯÊÖÕŗËÌÕÊÌɯ

ËÜÌɯÛÖɯÔÌÛÙÐÊɯÈÕËɯÔÖËÌÓɯÈËÑÜÚÛÔÌÕÛÚȭɯ ɯ

×ÙÐÔÈÙàɯÙÌÈÚÖÕɯÍÖÙɯÛÏÐÚɯÕÌÚÛÌËɯÈ××ÙÖÈÊÏɯ

ÛÖɯ"'È,/ɯÔÌÛÙÐÊɯÈÚÚÌÚÚÔÌÕÛɯÐÚɯÛÖɯÓÐÔÐÛɯ

ÛÏÌɯ ×ÖÛÌÕÛÐÈÓɯ ÍÖÙɯ ÌÙÙÖÙɯ ×ÙÖ×ÈÎÈÛÐÖÕɯ ÐÕɯ

ÔÜÓÛÐ-ÚÛÌ×ȮɯÔÜÓÛÐÝÈÙÐÈÛÌɯŗÚÏ-ÏÈÉÐÛÈÛɯÙÌÓÈɪ

ÛÐÖÕÚÏÐ×ɯÔÖËÌÓÚɯÖÜÛ×ÜÛÚȭ 

 ÚɯÈÕɯÌßÈÔ×ÓÌȮɯÛÏÌɯ"'È,/ɯ,ÌÛÙÐÊɯ

#ƜƘɯÐÚɯÜÚÌËɯÈÚɯÈÕɯÐÕ×ÜÛɯÛÖɯÛÏÌɯÏàËÙÈÜÓÐÊɯ

ÔÖËÌÓȮɯ ÈÓÖÕÎɯ ÞÐÛÏɯ "'È,/ɯ ËÐÚÊÏÈÙÎÌɯ

ÈÕËɯÉÈÛÏàÔÌÛÙàɯËÈÛÈȮɯÛÖɯÎÌÕÌÙÈÛÌɯÝÌÓÖÊÐɪ

ÛàɯÝÌÊÛÖÙɯÈÕËɯÞÈÛÌÙɯËÌ×ÛÏɯŗÌÓËɯÙÌÚÜÓÛÚɯ

ÍÙÖÔɯ Èɯ ÊÖÔ×ÜÛÈÛÐÖÕÈÓɯ ŘÜÐËɯ ËàÕÈÔÐÊÚɯ

ÏàËÙÈÜÓÐÊɯ ÔÖËÌÓȭɯ 'àËÙÈÜÓÐÊɯ ÔÖËÌÓɯ ÙÌɪ

ÚÜÓÛÚɯÍÌÌËɯÐÕÛÖɯÏÐÎÏÌÙɯÓÌÝÌÓɯÔÖËÌÓÚɯÓÐÕÒɪ

ÐÕÎɯ ÏÈÉÐÛÈÛɯ ÛÖɯ ÊÈÙÙàÐÕÎɯ ÊÈ×ÈÊÐÛàɯ ÖÙɯ

×ÙÖËÜÊÛÐÝÐÛàȮɯÞÏÐÊÏɯÈÙÌɯÐÕɯÛÜÙÕɯÜÚÌËɯÈÚɯ

ÐÕ×ÜÛÚɯÛÖɯÛÏÌɯ(2$,/ɯÞÈÛÌÙÚÏÌËɯ×ÙÖËÜÊɪ

ÛÐÖÕɯÔÖËÌÓɯÛÖɯÌÚÛÐÔÈÛÌɯÚÈÓÔÖÕÐËɯ×Ö×ÜÓÈɪ

ÛÐÖÕÚɯȹ%ÐÎÜÙÌɯƖƛȺȭɯ3ÏÌɯÔÌÛÙÐÊɯ#ƜƘɯÚÏÖÜÓËɯ

ÉÌɯÊÖÕÚÐËÌÙÌËɯÊÈ×ÈÉÓÌɯÖÕÓàɯÐÕÚÖÍÈÙɯÈÚɯÛÏÌɯ

ÔÌÈÚÜÙÌÔÌÕÛɯ ÕÖÐÚÌɯ ËÖÌÚɯ ÕÖÛɯ ÐÕÛÌÙÍÌÙÌɯ

ÞÐÛÏɯÛÏÌɯÈÉÐÓÐÛàɯÖÍɯÛÏÌɯÌÕÛÐÙÌɯÔÖËÌÓÐÕÎɯ

ÊÏÈÐÕɯÛÖɯ×ÙÖËÜÊÌɯÈËÌØÜÈÛÌÓàɯ×ÙÌÊÐÚÌɯÈÕËɯ

ÈÊÊÜÙÈÛÌɯÙÌÚÜÓÛÚȭɯ 
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Figure 27. CHaMP metric data flow into ISEMPôs hydraulic model and higher level 
habitat -abundance models.  

3ÖɯÈÚÚÌÚÚɯÛÏÐÚȮɯ(2$,/ɯÌßÈÔÐÕÌËɯÛÏÌɯ

ÚÌÕÚÐÛÐÝÐÛàɯÖÍɯÏàËÙÈÜÓÐÊɯÔÖËÌÓÐÕÎɯÙÌÚÜÓÛÚɯ

ÛÖɯ ÊÏÈÕÎÌÚɯ ÐÕɯ #ƜƘɯ ÈÕËɯ ÊÖÔ×ÈÙÌËɯ ÛÏÐÚɯ

ÚÌÕÚÐÛÐÝÐÛàɯÛÖɯÈÊÛÜÈÓɯÔÌÈÚÜÙÌÔÌÕÛɯÕÖÐÚÌɯ

ÓÌÝÌÓÚɯÐÕɯ#ƜƘȭɯ%ÐÎÜÙÌɯƖƜɯÚÏÖÞÚɯÌÙÙÖÙɯÐÕɯ

ÔÖËÌÓÌËɯËÌ×ÛÏɯȹÔÖËÌÓÌËɯËÌ×ÛÏɯɬɯÔÌÈÚɪ

ÜÙÌËɯËÌ×ÛÏȺɯÈÛɯÛÏÙÌÌɯÓÖÊÈÛÐÖÕÚɯÖÍɯÈÕɯÐÕËÐɪ

ÝÐËÜÈÓɯ"'È,/ɯÚÐÛÌȮɯÖÝÌÙɯÈɯÙÈÕÎÌɯÖÍɯÐÕɪ

×ÜÛɯÝÈÓÜÌÚɯÍÖÙɯ#ƜƘȭɯ3ÏÌɯÓÐÕÌÈÙɯŗÛɯÌßÏÐÉÐÛɪ

ÌËɯÐÕɯ%ÐÎÜÙÌɯƗƔȮɯÈÕËɯÊÖÕŗÙÔÌËɯÈÊÙÖÚÚɯÈɯ

ÚÜÐÛÌɯÖÍɯÝÈÓÐËÈÛÐÖÕɯÚÐÛÌɯËÈÛÈÚÌÛÚȮɯÚÜÎÎÌÚÛÚɯ

ÛÏÈÛɯÌÙÙÖÙɯÐÕɯÏàËÙÈÜÓÐÊɯÔÖËÌÓɯ×ÙÌËÐÊÛÐÖÕÚɯ

ÚÊÈÓÌÚɯ ÓÐÕÌÈÙÓàɯ ÞÐÛÏɯ ÛÏÌɯ ÕÈÛÜÙÈÓɯ ÓÖÎɯ ÖÍɯ

#ƜƘȭɯ!ÌÊÈÜÚÌɯÌÙÙÖÙɯÚÊÈÓÌÚɯÞÐÛÏɯÛÏÌɯÕÈÛÜɪ

ÙÈÓɯÓÖÎɯÖÍɯ#ƜƘɯÛÏÌɯÏàËÙÈÜÓÐÊɯÔÖËÌÓɯÐÚɯ

ÙÖÉÜÚÛɯÛÖɯÚÔÈÓÓɯÌÙÙÖÙÚɯÐÕɯÛÏÌɯ#ƜƘɯÔÌÛÙÐÊȭɯ 

/ÙÌËÐÊÛÌËɯËÌ×ÛÏɯÈÕËɯÝÌÓÖÊÐÛàɯÝÌÊÛÖÙɯ

ŗÌÓËÚɯÝÈÙàɯÓÐÕÌÈÙÓàɯÞÐÛÏɯÛÏÌɯÕÈÛÜÙÈÓɯÓÖÎɯ

ÖÍɯ#ƜƘȭɯ3ÏÌɯÈÊÛÜÈÓɯÔÌÈÚÜÙÌÔÌÕÛɯÌÙÙÖÙɯÐÕɯ

#ƜƘɯÐÚɯÙÌÓÈÛÐÝÌÓàɯÚÔÈÓÓɯÖÕɯÈɯÓÖÎɯÚÊÈÓÌȮɯÈÚɯ

ÊÖÔ×ÈÙÌËɯ ÛÖɯ ÚÐÛÌ-ÚÐÛÌɯ ÝÈÙÐÈÛÐÖÕȭɯ (Ûɯ ÊÈÕɯ

ÛÏÌÙÌÍÖÙÌɯÉÌɯÊÖÕÊÓÜËÌËɯÛÏÈÛɯÊÜÙÙÌÕÛɯÓÌÝɪ

ÌÓÚɯÖÍɯÔÌÈÚÜÙÌÔÌÕÛɯÌÙÙÖÙɯÐÕɯ#ƜƘɯÞÐÓÓɯÕÖÛɯ

ÐÕÛÌÙÍÌÙÌɯÞÐÛÏɯÛÏÌɯÏàËÙÈÜÓÐÊɯÔÖËÌÓɀÚɯÈÉÐÓɪ

ÐÛàɯÛÖɯËÐřÌÙÌÕÛÐÈÛÌɯÉÌÛÞÌÌÕɯÚÐÛÌÚɯÖÙɯÖÛÏÌÙɯ

Ú×ÈÛÐÈÓɯÚÊÈÓÌÚȮɯÕÖÙɯËÖɯÞÌɯÌß×ÌÊÛɯÛÏÌɯÓÌÝÌÓɯ

ÖÍɯÔÌÈÚÜÙÌÔÌÕÛɯÌÙÙÖÙɯÐÕɯ#ƜƘɯÛÖɯÕÌÎÈɪ

ÛÐÝÌÓàɯ ÐÔ×ÈÊÛɯ ×ÙÌÊÐÚÐÖÕɯ ÖÍɯ ÊÈ×ÈÊÐÛàȮɯ

×ÙÖËÜÊÛÐÝÐÛàȮɯ ÖÙɯ ÈÉÜÕËÈÕÊÌɯ ÌÚÛÐÔÈÛÌÚɯ

×ÙÖËÜÊÌËɯÉàɯÏÐÎÏÌÙɯÓÌÝÌÓɯÔÖËÌÓÚɯÚÜÊÏɯÈÚɯ

-1$(Ȯɯ'2(ȮɯÖÙɯÛÏÌɯÓÐÍÌɯÊàÊÓÌɯÔÖËÌÓÚȭɯ 

 Úɯ ÏÐÎÏÌÙ-ÓÌÝÌÓɯ ÔÖËÌÓÚɯ ÈÙÌɯ ÍÜÙÛÏÌÙɯ

ËÌÝÌÓÖ×ÌËɯÈÕËɯÊÈÓÐÉÙÈÛÌËȮɯÛÏÐÚɯÚÌÕÚÐÛÐÝÐɪ

ÛàɯÈÕÈÓàÚÐÚɯÊÈÕɯÉÌɯÌßÛÌÕËÌËɯÐÕÛÖɯÛÏÌÚÌɯ

ÏÐÎÏÌÙ-ÓÌÝÌÓɯ ÔÖËÌÓÚɯ ÛÖɯ ÌÕÚÜÙÌɯ ÛÏÈÛɯ

"'È,/ɯÔÌÛÙÐÊÚɯÈÙÌɯÊÈ×ÈÉÓÌȮɯÛÏÌɯÔÌÛÙÐÊÚɯ

ÈÙÌɯÐÔ×ÙÖÝÌËɯÈÚɯÕÌÌËÌËȮɯÈÕËɯÖÕÓàɯÊÈ×Èɪ

ÉÓÌɯÔÌÛÙÐÊÚɯÈÙÌɯÜÚÌËȭ 

3ÈÉÓÌɯƝɯÖÕɯÛÏÌɯÍÖÓÓÖÞÐÕÎɯ×ÈÎÌɯÚÜÔɪ

ÔÈÙÐáÌÚɯ ÛÏÌɯ ÙÌÓÈÛÐÖÕÚÏÐ×ɯ ÉÌÛÞÌÌÕɯ ÒÌàɯ

"'È,/ɯÔÌÛÙÐÊÚɯÈÕËɯÛÏÌɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯ

ÔÖËÌÓÚɯÈÕËɯ×ÙÖËÜÊÛÚɯËÌÚÐÎÕÌËɯÛÖɯÚÜ×ɪ

×ÖÙÛɯ ÔÈÕÈÎÌÔÌÕÛɯ ËÌÊÐÚÐÖÕ-ÔÈÒÐÕÎȭɯ (Õɯ

ÈËËÐÛÐÖÕȮɯ Èɯ ÎÌÕÌÙÈÓɯ ÊÙÖÚÚÞÈÓÒɯ ÉÌÛÞÌÌÕɯ

"'È,/ɯ ÔÌÛÙÐÊÚɤÔÖËÌÓÚɯ ÈÕËɯ ÙÌÎÐÖÕÈÓɯ

ÌÊÖÓÖÎÐÊÈÓɯÊÖÕÊÌÙÕÚȮɯÐÚɯ×ÙÖÝÐËÌËȭ 

Figure 28. Relationship between hydraulic modeling error and D84.  

¶ CHaMPôs DEM based metrics have prov-

en to be directly compatible with remote 
sensing, GIS, and other spatial/surveyed 
data such as PIBO cross-sections (see 
CHaMP 2013).  

¶ Annual evaluation of CHaMPôs metrics 
allows an ongoing assessment of chang-
es in metric and model confidence as 
adjustments are made.  

¶ Figure 27 depicts how improvements in 

metric precision limits the potential for 
error propagation in intermediate mod-
els (i.e., the hydraulic model) and higher 
level, multivariate fish-habitat relation-
ship models like NREI and HSI that 
ISEMP is developing (ISEMP 2014). 

¶ The CHaMP metric evaluation process 
includes an assessment of individual 
habitat metrics such as D84 to deter-
mine how well each metric is 
ñperformingò at a fundamental level, 
and its capability to support modeling 
efforts (Figure 28).  
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ƖƘ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

Indicator  Metrics  Units  
Fish Response 

Category  

Average Alkalinity Site measurement of alkalinity 
Milli-equivalent 

per liter  
Survival 

Average Conductivity Site measurement of conductivity 
Micro-Siemens 

per meter 
Survival 

Growth Potential 
Derived from models relating  drift biomass and tem-
perature 

Degree grams Growth 

Percent Below Summer Tem-

perature Threshold  

Threshold temperature metrics derived from year - 

round logger data and modeled along stream networks  
Percent Growth 

Velocity Heterogeneity 
Hydraulic Model output measuring velocity heterogenei-

ty at a site  
Index Growth 

Embeddedness of Fast water 

Cobble 
Average of site embeddedness measurements Percent Survival 

Pool Frequency  Site measurement of pool frequency 
Count per 100 

meters 
Growth 

Residual Pool Volume Site measurement of residual pool volume Cubic meter Growth 

Channel Complexity 
Site measurements of depth, width, and thalweg sinu-

osity 
Index Growth 

Habitat Suitability Index  Model derived values of velocity depth and substrate Index Growth 

Total Drift Biomass Site measurement of total drift biomass  
Gram per cubic 

meter 
Growth 

LWD  Site measurement of LWD  
Count per 100 

meters 
Growth 

Fish Cover Site measurement of fish cover Percent cover Survival 

Channel Units  Site measurement of channel unit type and dimensions Cubic meter Growth 

Channel complexity 
Site measurements of channel units and side channel 

dimensions 
Index Growth 

Particle Size  
Site measurement of D50, D16, D84 substrate, occular 

substrate estimates 
Millimeter Survival 

 Fine Sediment 
Site measurement of pool tail fines, ocular substrate 
estimates 

Percent   Survival 

Riparian Structure Site measurement of riparian structure 
Kilometer by 

type 
Growth 

Solar Input Site measurement of solar input Kilowatt/hour  Growth 

Geomorphic Change Detection 
Site measurement of geomorphic change between two 
sampling periods 

Volume, Area, 
& Percent 

Survival 

Table 9. Key CHaMP metrics, linkages between metrics and support of multivariate models and outputs, and relationship to 
ecological concerns for specific salmonid life stages  
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/ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙɯ Ɩƙ 

Life Stage  Ecological Concern  Potential Restoration Action(s)  

Parr to smolt 
Food ï Altered Primary Productivity & Water Quality - 

pH 
Plantings, Beaver Introduction, Channel 

Modification, Side Channel 

Parr to smolt Water Quality - pH/Oxygen/Turbidity  
Plantings, Beaver Introduction, Channel 

Modification, Side Channel 

Parr to smolt 

Food -  Altered Prey Species Composition and Diversity & 

Channel Structure and Form -  Instream Structural 
Complexity 

Instream complexity, Fertilization, Planting  

Parr to smolt Water Quality -  Temperature 
Planting, Channel Modification, Beaver In-

troduction 

Parr to smolt 
Water Quantity ï Increased Water Quantity/Decreased 

Water Quantity/Altered Flow Timing 
Channel Form, Flood plain, wetland creation 

Eggs/Alevin Sediment Conditions -  Increased Sediment Quantity   Sediment Reduction, Planting  

Parr to smolt 
Channel Structure and Form  - Instream Structural 

Complexity 
Instream Complexity, Channel Modification 

Parr to smolt 
Channel Structure and Form  - Instream Structural 

Complexity 
Instream Complexity, 

Parr to smolt Channel Structure and Form  - Bed and Channel Form Channel Modification 

Parr to smolt 
Channel Structure and Form  - Instream Structural 

Complexity 
Instream Complexity, Riparian 

Parr to smolt Food -  Altered Prey Species Composition and Diversity Instream complexity, Fertilization, Planting  

Parr to smolt 
Channel Structure and Form  - Instream Structural 

Complexity 
Instream Complexity, Riparian 

Parr to smolt Habitat Quantity - HQ-Competition Instream Complexity, 

Parr to smolt 

Peripheral and Transitional Habitats  - Side Channel 

and Wetland Conditions &  Habitat Quantity - HQ-
Competition 

Channel Modification 

Parr to smolt 
Channel Structure and Form  - Instream Structural 

Complexity 
Instream Complexity, Side Channel 

Eggs/Alevin 
Sediment Conditions -  Increased Sediment Quantity; 

Decreased  Sediment Quantity 
Sediment Reduction, Gravel Placement 

Eggs/Alevin Sediment Conditions -  Increased Sediment Quantity   Sediment Reduction, Planting  

Parr to smolt Riparian Condition - Riparian Condition Planting, Fencing,  

Parr to smolt 
Water Quality ï Temperature, Food ï Altered Primary 

Productivity 
Planting, Channel Form 

Eggs/Alevin Channel Structure and Form -  Bed and Channel Form Channel Modification 
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Ɩƚ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

Metrics Supporting Fish -
Habitat Models  

 ÚÚÌÚÚÔÌÕÛɯ ÖÍɯ ÛÏÌɯ ÊÈ×ÈÉÐÓÐÛàɯ ÖÍɯ

"'È,/ɯÔÌÛÙÐÊÚɯÛÖɯÍÌÌËɯÊÖÔ×ÓÌßȮɯÔÜÓÛÐɪ

ÝÈÙÐÈÛÌɯ ŗÚÏ-ÏÈÉÐÛÈÛɯ ÙÌÓÈÛÐÖÕÚÏÐ×ɯ ÔÖËÌÓÚɯ

ÔÜÚÛɯÕÖÛɯÉÌɯÉÈÚÌËɯÚÖÓÌÓàɯÖÕɯÔÌÈÚÜÙÌɪ

ÔÌÕÛɯÕÖÐÚÌɯÖÙɯÊÖÌŚÊÐÌÕÛÚɯÖÍɯÝÈÙÐÈÛÐÖÕȮɯ

ÉÜÛɯÙÈÛÏÌÙɯÖÕɯÛÏÌɯÐÔ×ÈÊÛɯ"'È,/ɯÔÌÛÙÐÊɯ

ÔÌÈÚÜÙÌÔÌÕÛɯÕÖÐÚÌɯÏÈÚɯÖÕɯÛÏÌɯ×ÙÌÊÐÚÐÖÕɯ

ÖÍɯÏÐÎÏÌÙɯÓÌÝÌÓɯÝÈÓÜÌÚɯÐÕɯÛÏÌÐÙɯ×ÙÌËÐÊÛÐÖÕɯ

ÖÍɯÊÈÙÙàÐÕÎɯÊÈ×ÈÊÐÛàȮɯ×ÙÖËÜÊÛÐÝÐÛàȮɯÈÕËɤÖÙɯ

ÖÛÏÌÙɯ ÏÐÎÏɯ ÓÌÝÌÓɯ ÙÌÚÜÓÛÚɯ ÖÍɯ ÏÈÉÐÛÈÛ-

ÈÉÜÕËÈÕÊÌɯÔÖËÌÓÚȭɯ ɯÚ×ÌÊÐŗÊɯƖƔƕƗɯÌßɪ

ÈÔ×ÓÌɯ ÛÏÈÛɯ ËÌÚÊÙÐÉÌÚɯ ÏÖÞɯ "'È,/-

(2$,/ɯÚÛÈřɯÙÌÌÝÈÓÜÈÛÌËɯÈÕËɯÙÌŗÕÌËɯÛÏÌɯ

ÊÈ×ÈÉÐÓÐÛàɯÖÍɯËÙÐÍÛȮɯÈɯÒÌàɯÔÌÛÙÐÊɯÜÚÌËɯÐÕɯ

ŗÚÏ-ÏÈÉÐÛÈÛɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÔÖËÌÓÚɯÈÕËɯÖÜÛɪ

×ÜÛÚȮɯÐÚɯ×ÙÌÚÌÕÛÌËɯÉÌÓÖÞȭ 

Drift versus benthic macroinverte-
brates  

3ÏÌɯËÌÚÐÎÕɯÖÍɯÛÏÌɯ"'È,/ɯËÙÐÍÛɯÚÈÔɪ

×ÓÐÕÎɯ ×ÙÖÛÖÊÖÓɯ ÞÈÚɯ ÓÈÙÎÌÓàɯ ÉÈÚÌËɯ ÖÕɯ

ÞÖÙÒɯ ÊÖÕËÜÊÛÌËɯ Éàɯ (2$,/ɯ ËÌÚÊÙÐÉÐÕÎɯ

ÛÏÌɯÚ×ÈÛÐÈÓɯÈÕËɯÛÌÔ×ÖÙÈÓɯÝÈÙÐÈÛÐÖÕɯ×ÙÌɪ

ÚÌÕÛɯÐÕɯÐÕÝÌÙÛÌÉÙÈÛÌɯËÙÐÍÛɯÚÈÔ×ÓÌÚɯȹ6ÌÉÌÙɯ

ƖƔƔƝȺȭɯ3ÏÐÚɯÞÖÙÒɯËÌÔÖÕÚÛÙÈÛÌËɯÛÏÈÛɯÝÈÙÐɪ

ÈÛÐÖÕɯÐÕɯËÙÐÍÛɯÈÉÜÕËÈÕÊÌÚɯȹËÌÕÚÐÛàɯÈÕËɯ

ÉÐÖÔÈÚÚȺɯ ÈÔÖÕÎɯ ÚÛÙÌÈÔÚɯ ÈÕËɯ ÚÛÙÌÈÔɯ

ÙÌÈÊÏÌÚɯÐÚɯÎÙÌÈÛÌÙɯÛÏÈÕɯÛÏÌɯÚÜÔɯÖÍɯÈËËÐɪ

ÛÐÖÕÈÓɯ Ú×ÈÛÐÈÓɯ ÈÕËɯ ÛÌÔ×ÖÙÈÓɯ ÚÖÜÙÊÌÚɯ ÖÍɯ

ÝÈÙÐÈÛÐÖÕɯ ÖÊÊÜÙÙÐÕÎɯ ÞÐÛÏÐÕɯ Èɯ ÚÈÔ×ÓÐÕÎɯ

ÙÌÈÊÏɯÖÙɯÛÏÙÖÜÎÏÖÜÛɯÈɯÚÌÈÚÖÕȭɯ3ÏÐÚɯÞÖÙÒɯ

ÈÓÚÖɯÚÏÖÞÌËɯÛÏÈÛɯÞÏÐÓÌɯËÐÌÓɯÝÈÙÐÈÛÐÖÕɯÊÈÕɯ

ÉÌɯÏÐÎÏȮɯËÙÐÍÛɯÈÉÜÕËÈÕÊÌÚɯÙÌÔÈÐÕɯÙÌÓÈɪ

ÛÐÝÌÓàɯ ÊÖÕÚÛÈÕÛɯ ËÜÙÐÕÎɯ ËÈàÓÐÎÏÛɯ ÏÖÜÙÚɯ

ÞÏÌÕɯÏÈÉÐÛÈÛɯÚÜÙÝÌàÚɯÈÙÌɯÎÌÕÌÙÈÓÓàɯÊÖÕɪ

ËÜÊÛÌËȮɯ ÈÕËɯ ÛÏÌɯ ÔÈÑÖÙÐÛàɯ ÖÍɯ ÚÈÓÔÖÕÐËɯ

ÍÖÙÈÎÐÕÎɯ ÐÚɯ ÓÐÒÌÓàɯ ÛÖɯ ÖÊÊÜÙȭɯ 3ÏÐÚɯ ÐÕÍÖÙɪ

ÔÈÛÐÖÕɯ ÚÜÎÎÌÚÛÌËɯ ÛÏÈÛɯ ËÙÐÍÛɯ ÊÖÜÓËɯ ÉÌɯ

ÊÏÈÙÈÊÛÌÙÐáÌËɯÈÛɯÈɯÚÈÔ×ÓÐÕÎɯÙÌÈÊÏɯÞÐÛÏɯÈɯ

ÙÌÈÚÖÕÈÉÓÌɯ ÓÌÝÌÓɯ ÖÍɯ ×ÙÌÊÐÚÐÖÕɯ ÎÐÝÌÕɯ Èɯ

ÔÖËÌÚÛɯÈÔÖÜÕÛɯÖÍɯÚÈÔ×ÓÐÕÎɯÌřÖÙÛȭɯ%ÜÙɪ

ÛÏÌÙȮɯËÙÐÍÛɯÚÈÔ×ÓÌÚɯÊÖÓÓÌÊÛÌËɯÜÚÐÕÎɯÛÏÌÚÌɯ

ÔÌÛÏÖËÚɯÏÈÝÌɯÉÌÌÕɯÚÜÊÊÌÚÚÍÜÓɯÐÕɯÌß×ÓÈÐÕɪ

ÐÕÎɯÝÈÙÐÈÛÐÖÕɯÐÕɯÑÜÝÌÕÐÓÌɯÚÈÓÔÖÕÐËɯÊÖÕɪ

ÚÜÔ×ÛÐÖÕȮɯÈÕËɯÊÈÕɯÉÌɯÐÕÊÖÙ×ÖÙÈÛÌËɯÐÕÛÖɯ

ÉÐÖÌÕÌÙÎÌÛÐÊÚɯ ÔÖËÌÓÚɯ ÛÏÈÛɯ ×ÙÌËÐÊÛɯ ŗÚÏɯ

ÏÈÉÐÛÈÛɯ ÎÙÖÞÛÏɯ ×ÖÛÌÕÛÐÈÓɯ ȹ6ÌÉÌÙɯ ÌÛɯ ÈÓȭɯ

ƖƔƕƘȺȭ 

#ÌÚ×ÐÛÌɯÛÏÌɯ×ÖÛÌÕÛÐÈÓɯÛÖɯÉÌɯÈɯÙÌÓÌÝÈÕÛɯ

ÈÕËɯ ÙÌ×ÌÈÛÈÉÓÌɯ ÊÖÔ×ÖÕÌÕÛɯ ÖÍɯ ÛÏÌɯ

"'È,/ɯ×ÙÖÛÖÊÖÓȮɯÌÝÈÓÜÈÛÐÖÕɯÖÍɯÚÐÎÕÈÓ-ÛÖ-

ÕÖÐÚÌɯÙÈÛÐÖÚɯÍÙÖÔɯƖƔƕƕɯÈÕËɯƖƔƕƖɯÙÌ×ÌÈÛɯ

"'È,/ɯÚÜÙÝÌàÚɯÚÏÖÞÌËɯÛÏÈÛɯÔÌÛÙÐÊÚɯÖÍɯ

ËÙÐÍÛɯÈÉÜÕËÈÕÊÌɯÓÈÊÒÌËɯÚÈÔ×ÓÐÕÎɯ×ÙÌÊÐɪ

ÚÐÖÕɯȹÚÌÌɯ"'È,/ɯƖƔƕƗȺȭɯ3ÖɯÈËËÙÌÚÚɯÛÏÐÚȮɯ

ÐÕɯ ƖƔƕƗɯ ÛÏÌɯ "'È,/-(2$,/ɯ ÛÌÈÔɯ ×ÌÙɪ

ÍÖÙÔÌËɯ Èɯ ÔÈÊÙÖÐÕÝÌÙÛÌÉÙÈÛÌɯ ÚÈÔ×ÓÐÕÎɯ

ÚÛÜËàɯÛÖɯÙÌÌÝÈÓÜÈÛÌɯÛÏÌɯÜÛÐÓÐÛàɯÈÕËɯÊÈ×Èɪ

ÉÐÓÐÛàɯ ÖÍɯ "'È,/ɀÚɯ ËÙÐÍÛɯ ÔÈÊÙÖÐÕÝÌÙÛÌɪ

ÉÙÈÛÌɯÔÌÛÙÐÊɯÛÖɯÚÜ××ÖÙÛɯÛÏÌɯÔÌÊÏÈÕÐÚÛÐÊɯ

-1$(ɯÔÖËÌÓɯȹ(2$,/ɯƖƔƕƘȺɯÈÕËɯÐÕÍÖÙÔɯ

×ÙÌËÐÊÛÐÖÕÚɯÖÍɯÚÈÓÔÖÕÐËɯÏÈÉÐÛÈÛɯÊÈÙÙàÐÕÎɯ

ÊÈ×ÈÊÐÛàɯÈÕËɯÎÙÖÞÛÏɯ×ÖÛÌÕÛÐÈÓɯȹ6ÌÉÌÙɯÌÛɯ

ÈÓȭȮɯ ƖƔƕƘȺȭɯ "ÖÕÊÜÙÙÌÕÛɯ ÞÐÛÏɯ ËÙÐÍÛɯ ÚÛÜËàɯ

ÐÔ×ÓÌÔÌÕÛÈÛÐÖÕȮɯ ÐÕɯ ƖƔƕƗɯ "'È,/ɯ ÈÓÚÖɯ

ÚÜ××ÖÙÛÌËɯ .#%6ɯ ÈÕËɯ "1(3%"ɯ ËÙÐÍÛɯ

ÚÈÔ×ÓÐÕÎɯÈÛɯÚÐÛÌÚɯÐÕɯÛÏÌɯ&ÙÈÕËÌɯ1ÖÕËÌɯ

ÞÈÛÌÙÚÏÌËÚɯÛÖɯÌÕÈÉÓÌɯÛÏÌÐÙɯÊÖÔ×ÓÌÛÐÖÕɯÖÍɯ

Èɯ ÍÜÓÓɯ Ɨ-àÌÈÙɯ ×ÈÕÌÓɯ ÜÚÐÕÎɯ ÛÏÌɯ "'È,/ɯ

ËÙÐÍÛɯɯ×ÙÖÛÖÊÖÓȭ 

3ÏÌɯƖƔƕƗɯËÙÐÍÛɯÚÛÜËàɯÐÕÝÖÓÝÌËɯËÙÐÍÛɯ

ÊÖÓÓÌÊÛÐÖÕɯÈÛɯÈ××ÙÖßÐÔÈÛÌÓàɯƛƔɯÚÐÛÌÚȮɯÞÐÛÏɯ

ÙÌ×ÌÈÛɯÚÈÔ×ÓÐÕÎɯÈÛɯÈÉÖÜÛɯƕƙǔɯÖÍɯÛÏÖÚÌɯ

ÚÐÛÌÚȭɯ5ÈÙÐÈÕÊÌɯȹÙÌ×ÌÈÛÈÉÐÓÐÛàɯɬɯŗÌÓËɯÚÈÔɪ

×ÓÐÕÎɯ×ÙÌÊÐÚÐÖÕȺɯÉÈÚÌËɯÖÕɯÛÏÌɯÕÜÔÉÌÙɯÖÍɯ

ÕÌÛÚɯ ËÌ×ÓÖàÌËȮɯ ÕÌÛɯ ÊÖÕŗÎÜÙÈÛÐÖÕȮɯ

ÊÓÖÎÎÌËɯÕÌÛÚɯÈÕËɯÛÏÌɯËÐÚÊÏÈÙÎÌɯÐÕɯÞÏÐÊÏɯ

ÚÈÔ×ÓÐÕÎɯÖÊÊÜÙÙÌËɯÞÈÚɯÈÓÚÖɯÈÚÚÌÚÚÌËȭɯ ɯ

×ÖÖÓÌËɯÝÈÓÜÌɯÍÙÖÔɯÍÖÜÙɯÕÌÛÚɯÞÈÚɯÌÝÈÓÜÈÛɪ

ÌËɯÈÎÈÐÕÚÛɯÖÕÌɯÕÌÛȮɯÛÞÖɯÕÌÛÚɯÖÙɯÛÏÙÌÌɯÚÌÛÚɯ

ÖÍɯÕÌÛÚɯÈÛɯÌÈÊÏɯÚÐÛÌȭɯ2ÈÔ×ÓÌÚɯÞÌÙÌɯÈÕÈɪ

ÓàáÌËɯ ÉÈÚÌËɯ ÖÕɯ ÌÕÝÐÙÖÕÔÌÕÛÈÓɯ ÎÙÖÜ×ÚȮɯ

ÛÈßÖÕÖÔÐÊɯÎÙÖÜ×ÚȮɯÈÕËɯÞÏÌÛÏÌÙɯÚÌ×ÈÙÈÛÌɯ

ÖÙɯ ×ÖÖÓÌËɯ ÕÌÛÚɯ ÊÖÔ×ÙÐÚÌËɯ ÛÏÌɯ ÚÈÔ×ÓÌȭɯ

"'È,/ɯƖƔƕƗɯËÙÐÍÛɯÚÛÜËàɯŗÕËÐÕÎÚɯÐÕËÐɪ

ÊÈÛÌɯÛÏÈÛɯÛÏÌɯËÌ×ÓÖàÔÌÕÛɯÖÍɯÛÞÖɯÕÌÛÚȮɯÈÚɯ

ÊÈÓÓÌËɯÍÖÙɯÐÕɯÛÏÌɯƖƔƕƕɯÈÕËɯƖƔƕƖɯÝÌÙÚÐÖÕÚɯ

ÖÍɯ ÛÏÌɯ "'È,/ɯ ×ÙÖÛÖÊÖÓȮɯ ×ÙÖËÜÊÌÚɯ ÛÏÌɯ

ÉÌÚÛɯÉÈÓÈÕÊÌɯÖÍɯÌřÖÙÛɤÊÖÙÙÌÓÈÛÐÖÕȭɯ!ÌÕÛÏÐÊɯ

ÔÈÊÙÖÐÕÝÌÙÛÌÉÙÈÛÌɯ ÚÈÔ×ÓÌÚɯ ÞÌÙÌɯ ÈÓÚÖɯ

ÊÖÓÓÌÊÛÌËɯÛÖɯÏÌÓ×ɯÙÌÚ×ÖÕËɯÛÖɯ!/ ɯ $,ɯ

ÚÛÈřɯØÜÌÚÛÐÖÕÚɯÙÌÎÈÙËÐÕÎɯÛÏÌɯÜÛÐÓÐÛàɯÈÕËɯ

ÊÈ×ÈÉÐÓÐÛàɯ ÖÍɯ ËÙÐÍÛɯ ÝÌÙÚÜÚɯ ÉÌÕÛÏÐÊɯ ÔÈɪ

ÊÙÖÐÕÝÌÙÛÌÉÙÈÛÌɯÔÌÛÙÐÊÚȭ 

1ÌÚÜÓÛÚɯÚÏÖÞɯÛÏÌɯËÌ×ÓÖàÔÌÕÛɯÖÍɯÛÞÖɯ

ÕÌÛÚȮɯÈÚɯÊÈÓÓÌËɯÍÖÙɯÐÕɯÛÏÌɯƖƔƕƕɯÈÕËɯƖƔƕƖɯ

ÝÌÙÚÐÖÕÚɯÖÍɯÛÏÌɯ"'È,/ɯ×ÙÖÛÖÊÖÓȮɯ×ÙÖËÜÊɪ
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ÐÕÊÓÜËÌËɯ ÉÖÛÏɯ ÈØÜÈÛÐÊɯ ÈÕËɯ ÛÌÙÙÌÚÛÙÐÈÓɯ

ËÙÐÍÛȭɯ3ÏÌɯÚÐÎÕÈÓɯÛÖɯÕÖÐÚÌɯÙÈÛÐÖɯÞÈÚɯÎÙÌÈÛɪ

Figure 29. Signal - to -Noise ratios for terrestrial and aquatic 
drift components of CHaMP macroinvertebrate samples.  
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Figure 30. Signal - to -noise ratio for drift 
after samples with clogged nets were 
removed from analysis.  
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ÈÉÐÓÐÛàɯ ÛÖɯ ÊÖÓÓÌÊÛɯ ÉÌÕÛÏÐÊɯ ÐÕÝÌÙÛÌÉÙÈÛÌÚɯ
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Figure 31. The ability to repeat benthic invertebrate biomass and relate this to 
drift produced a low signal - to -noise ratio (1.5)   
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Figure 32. The relationship between observed drift biomass vs predicted drift 
biomass from benthic samples. Observed drift samples do not include terrestrial 
drifting invertebrates, which can represent over 50% of salmonid diets.  

The Utility of CHaMP Drift Macroinvertebrate Data  

¶ Unlike benthic macroinvertebrates, drift biomass is a direct indicator of food for 
rearing salmonids and can be directly related to juvenile habitat quality.  

¶ The CHaMP drift sampling protocol was largely based on work conducted by ISEMP 
describing the spatial and temporal variation present in invertebrate drift samples 
(Weber 2009). 

¶ CHaMP measures drift  for use as an input to an energetics based relationship mod-
el (NREI) between habitat characteristics and juvenile salmonids because, by itself, 
drift is not a good indicator of habitat quality. The value of the CHaMP drift metric 
to describing fish-habitat relationships increases when it is used with other metrics.  

¶ ISEMP-CHaMP work has demonstrated that drift biomass can ultimately be used to 
predict fish abundance and growth.  
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ËÙÐÝÌÕɯÉàɯÍÜÕËÈÔÌÕÛÈÓÓàɯËÐřÌÙÌÕÛɯÉÐÖ-

×ÏàÚÐÊÈÓɯ×ÙÖÊÌÚÚÌÚȭɯ 

#ÙÐÍÛɯ ÉÐÖÔÈÚÚɯ ÈÕËɯ ÊÖÔ×ÖÚÐÛÐÖÕɯ ÐÚɯ

ËÙÐÝÌÕɯ Éàɯ ÉÖÛÏɯ ÛÌÙÙÌÚÛÙÐÈÓɯ ÈÕËɯ ÈØÜÈÛÐÊɯ

×ÙÖËÜÊÛÐÝÐÛàɯ ÈÕËɯ ÛÏÌɯ ÔÌÊÏÈÕÐÚÔÚɯ ÈÕËɯ

Ö××ÖÙÛÜÕÐÛÐÌÚɯÍÖÙɯËÌ×ÖÚÐÛÐÖÕɯÖÍɯÛÌÙÙÌÚÛÙÐÈÓɯ

ÖÙÎÈÕÐÚÔÚɯÐÕÛÖɯÚÛÙÌÈÔÚȭɯ(ÕɯÍÈÊÛȮɯÛÌÙÙÌÚÛÙÐɪ

ÈÓɯÐÕÝÌÙÛÌÉÙÈÛÌÚɯÖÍÛÌÕɯÈÊÊÖÜÕÛɯÍÖÙɯƙƔɬƜƙǔɯ

ÖÍɯ ÛÙÖÜÛɯ ËÐÌÛÚɯ ËÜÙÐÕÎɯ ÚÜÔÔÌÙɯ ÔÖÕÛÏÚɯ

ȹ#ÐÕÌÌÕɯ ÌÛɯ ÈÓȭɯ ƖƔƔƛȮɯ 4ųɯ ÈÕËɯ 'ÈÙÛÔÈÕɯ

ƖƔƔƛȺɯ ÈÕËɯ ×ÙÖÝÐËÌɯ ÈÉÖÜÛɯ ƙƔǔɯ ÖÍɯ ÛÏÌÐÙɯ

ÈÕÕÜÈÓɯÌÕÌÙÎàɯÉÜËÎÌÛɯȹ*ÈÞÈÎÜÊÏÐɯÈÕËɯ

-ÈÒÈÕÖȮɯƖƔƔƕȰɯ-ÈÒÈÕÖɯÈÕËɯ,ÜÙÈÒÈÔÐȮɯ

ƖƔƔƕȰɯ2ÞÌÒÈɯÈÕËɯ'ÈÙÛÔÈÕȮɯƖƔƔƜȺȭɯ!ÌÕÛÏÐÊɯ

ÉÐÖÔÈÚÚɯ ÈÕËɯ ÊÖÔ×ÖÚÐÛÐÖÕɯ ÐÚɯ ËÙÐÝÌÕɯ Éàɯ

×ÙÐÔÈÙàɯ×ÙÖËÜÊÛÐÝÐÛàȮɯÍÖÖËɯÞÌÉɯÐÕÛÌÙÈÊɪ

ÛÐÖÕÚȮɯ ÈÕËɯ ÛÏÌɯ ÍÖÙÔɯ ÖÍɯ ×ÓÈÕÛɯ ÔÈÛÌÙÐÈÓɯ

ÈÝÈÐÓÈÉÓÌɯÍÖÙɯÍÖÙÈÎÌȭɯ2ÐÕÊÌɯÛÏÌɯËÌÛÌÙÔÐɪ

ÕÈÕÛÚɯ ÖÍɯ ËÙÐÍÛɯ ÈÕËɯ ÉÌÕÛÏÐÊɯ ÔÈÊÙÖ-

ÐÕÝÌÙÛÌÉÙÈÛÌɯÉÐÖÔÈÚÚɯÖÙɯÊÖÔ×ÖÚÐÛÐÖÕɯÈÙÌɯ

ÍÜÕËÈÔÌÕÛÈÓÓàɯÐÕËÌ×ÌÕËÌÕÛȮɯÔÌÈÚÜÙÌÚɯÖÍɯ

ËÙÐÍÛɯ ÈÕËɯ ÉÌÕÛÏÐÊɯ ÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌÚɯ

ÈÚÚÈàɯ ÝÌÙàɯ ËÐřÌÙÌÕÛɯ ÈÚ×ÌÊÛÚɯ ÖÍɯ ÚÛÙÌÈÔɯ

ÊÖÕËÐÛÐÖÕȭɯ !ÌÕÛÏÐÊɯ ÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌɯ

ÉÐÖÔÈÚÚɯÐÚɯÈɯËÐÙÌÊÛɯÐÕËÐÊÈÛÖÙɯÖÍɯÕÌÛɯ×ÙÐɪ

ÔÈÙàɯ×ÙÖËÜÊÛÐÝÐÛàɯȹ-//ȺɯÞÏÐÓÌɯËÙÐÍÛɯÉÐÖɪ

ÔÈÚÚɯÐÚɯÈɯËÐÙÌÊÛɯÐÕËÐÊÈÛÖÙɯÖÍɯÈÔÖÜÕÛɯÖÍɯ

ËÌ×ÖÚÐÛÐÖÕɯ ÖÍɯ ÛÌÙÙÌÚÛÙÐÈÓɯ ÐÕÝÌÙÛÌÉÙÈÛÌÚɯ

ÐÕÛÖɯÛÏÌɯÚÛÙÌÈÔȮɯÈÚɯÞÌÓÓɯÈÚɯÛÏÌɯ×ÙÌÚÌÕÊÌɯÖÍɯ

Ú×ÌÊÐÌÚɯÈÕËɯÓÐÍÌɯÚÛÈÎÌÚɯÛÏÈÛɯÏÈÝÌɯÌÕÛÌÙÌËɯ

ÛÏÌɯ ËÙÐÍÛȭɯ 3ÏÌÚÌɯ ÛÞÖɯ ÔÌÈÚÜÙÌÚɯ ÖÍɯ

ɁÈÔÖÜÕÛɯÖÍɯÉÜÎÚɯÐÕɯÛÏÌɯÚÛÙÌÈÔɂɯÚÖÜÕËɯ

ÈÕÈÓÖÎÖÜÚȮɯÉÜÛɯÊÈÕɯÐÕËÐÊÈÛÌɯÝÌÙàɯËÐřÌÙɪ

ÌÕÛɯÚÛÙÌÈÔɯÊÖÕËÐÛÐÖÕÚɯɬɯÍÖÙɯÌßÈÔ×ÓÌɯÈɯ

ÙÌÈÊÏɯÞÐÛÏɯÏÐÎÏɯÉÌÕÛÏÐÊɯÉÐÖÔÈÚÚɯËÜÌɯÛÖɯ

ÛÏÌɯËÖÔÐÕÈÕÊÌɯÖÍɯÓÈÙÎÌɯÊÈÚÌ-ÔÈÒÐÕÎɯÊÈËɪ

ËÐÚɯŘàɯÓÈÙÝÈÌɯÞÐÓÓɯÕÖÛɯÕÌÊÌÚÚÈÙÐÓàɯÉÌɯÈɯ

ÙÌÈÊÏɯÞÐÛÏɯÈɯÏÐÎÏɯËÙÐÍÛɯÉÐÖÔÈÚÚɯÈÚɯÛÏÌÚÌɯ

ÐÕËÐÝÐËÜÈÓÚɯËÖɯÕÖÛɯÌÕÛÌÙɯÛÏÌɯËÙÐÍÛȭɯ"ÖÕɪ

ÝÌÙÚÌÓàȮɯ ÛÏÌɯ ÉÐÖÔÈÚÚɯ ÖÍɯ ×ÈÙÛÐÊÜÓÈÙɯ ÛÈßÈɯ

ÞÐÛÏÐÕɯ ÛÏÌɯ ÉÌÕÛÏÐÊɯ ÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌɯ

ÊÖÔÔÜÕÐÛàɯÊÈÕɯÉÌɯÊÖÙÙÌÓÈÛÌËɯÞÐÛÏɯÖÝÌÙɪ

ÈÓÓɯËÙÐÍÛɯÉÐÖÔÈÚÚȮɯÚÐÕÊÌɯÉÌÏÈÝÐÖÙɯÈÕËɯÓÐÍÌɯ

ÏÐÚÛÖÙàɯ ÍÖÙÔÚɯ ÖÍɯ ÉÌÕÛÏÐÊɯ ÔÈÊÙÖ-

ÐÕÝÌÙÛÌÉÙÈÛÌÚɯÊÈÕɯÙÌÚÜÓÛɯÐÕɯÛÏÌɯÎÌÕÌÙÈÛÐÖÕɯ

ÖÍɯÈɯÓÈÙÎÌɯÝÖÓÜÔÌɯÖÍɯËÙÐÍÛɯɬɯÍÖÙɯÌßÈÔ×ÓÌɯÈɯ

ÙÌÈÊÏɯÞÐÛÏɯÏÐÎÏɯ#Ð×ÛÌÙÈÕɯÈÉÜÕËÈÕÊÌɯÞÐÓÓɯ

ÏÈÝÌɯÏÐÎÏɯËÙÐÍÛɯÉÐÖÔÈÚÚɯÈÕËɯÞÐÓÓɯÚÜ××ÖÙÛɯ

ÙÌÈÙÐÕÎɯÑÜÝÌÕÐÓÌɯÚÈÓÔÖÕÐËÚȭ 

0ȯ 6ÏàɯËÖÌÚɯ"'È,/ɤ(2$,/ɯÔÌÈÚÜÙÌɯ

ÚÛÙÌÈÔɯÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌÚɯÐÕɯÛÏÌɯÞÈÛÌÙɯ

ÊÖÓÜÔÕɯȹËÙÐÍÛȺɯÙÈÛÏÌÙɯÛÏÈÕɯÖÕɯÛÏÌɯÚÛÙÌÈÔɯ

ÉÖŲÖÔɯȹÉÌÕÛÏÐÊȺȳ 

 ȯɯɯ#ÙÐÍÛɯÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌÚɯÈÙÌɯÔÌÈÚÜÙÌËɯ

ÈÚɯÈÕɯÐÕ×ÜÛɯÛÖɯÈÕɯÌÕÌÙÎÌÛÐÊÚɯÉÈÚÌËɯÙÌÓÈɪ

ÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯÏÈÉÐÛÈÛɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯ

ÈÕËɯÑÜÝÌÕÐÓÌɯÚÈÓÔÖÕÐËÚȰɯÉÌÕÛÏÐÊɯÔÈÊÙÖ-

ÐÕÝÌÙÛÌÉÙÈÛÌÚɯËÖÕɀÛɯÌÕÛÌÙɯÐÕÛÖɯÛÏÌɯÉÐÖÌÕÌÙɪ

ÎÌÛÐÊÚɯÖÍɯÑÜÝÌÕÐÓÌɯÚÈÓÔÖÕÐËÚɯÈÕËɯÛÏÜÚɯ

ÈÙÌÕɀÛɯÔÌÈÚÜÙÌËɯÛÖɯËÌÛÌÙÔÐÕÌɯÚÛÙÌÈÔɯ

ÏÈÉÐÛÈÛɯØÜÈÓÐÛàɯÍÖÙɯÚÈÓÔÖÕÐËÚȭɯ 

"'È,/ɤ(2$,/ɯÐÚɯÛÈÚÒÌËɯÞÐÛÏɯËÌÝÌÓɪ

Ö×ÐÕÎɯÔÌÛÙÐÊÚɯÈÕËɯÐÕËÐÊÈÛÖÙÚɯÖÍɯÚÛÙÌÈÔɯ

ÏÈÉÐÛÈÛɯØÜÈÓÐÛàɯÈÕËɯØÜÈÕÛÐÛàɯÛÖɯÚÜ××ÖÙÛɯ

Ú×ÈÞÕÐÕÎɯ ÈÕËɯ ÙÌÈÙÐÕÎɯ ÖÍɯ $2 -ÓÐÚÛÌËɯ

ÈÕÈËÙÖÔÖÜÚɯ ÚÈÓÔÖÕÐËÚɯ ÐÕɯ ÛÏÌɯ ÐÕÛÌÙÐÖÙɯ

"ÖÓÜÔÉÐÈɯ 1ÐÝÌÙɯ ÉÈÚÐÕȭɯ 'ÐÎÏɯ ØÜÈÓÐÛàɯ

Ú×ÈÞÕÐÕÎɯÏÈÉÐÛÈÛɯÏÈÚɯÉÌÌÕɯÚÏÖÞÕɯÛÖɯÉÌɯ

ËÌÛÌÙÔÐÕÌËɯÉàɯÈɯÚÜÐÛÌɯÖÍɯ×ÏàÚÐÊÈÓɯ×ÙÖɪ

ÊÌÚÚÌÚɯÛÏÈÛɯËÙÐÝÌɯÛÏÌɯÍÖÙÔÈÛÐÖÕɯÖÍɯÍÌÈɪ

ÛÜÙÌÚɯ ÕÌÊÌÚÚÈÙàɯ ÍÖÙɯ ÙÌËËɯ ÊÖÕÚÛÙÜÊÛÐÖÕɯ

ÈÕËɯ×ÙÖßÐÔÐÛàɯÛÖɯÏÐÎÏɯØÜÈÓÐÛàɯÑÜÝÌÕÐÓÌɯ

ÙÌÈÙÐÕÎɯÏÈÉÐÛÈÛɯȹ%ÈÓÒÌɯÌÛɯÈÓȭɯƖƔƕƘȺȭɯ'ÐÎÏɯ

ØÜÈÓÐÛàɯÑÜÝÌÕÐÓÌɯÙÌÈÙÐÕÎɯÏÈÉÐÛÈÛɯÏÈÚɯÉÌÌÕɯ

ÚÏÖÞÕɯÛÖɯÉÌɯËÙÐÝÌÕɯÉàɯÛÏÌɯÈÝÈÐÓÈÉÐÓÐÛàɯÖÍɯ

ÊÖÝÌÙɯÈÕËɯÌÕÌÙÎÌÛÐÊÈÓÓàɯ×ÙÖŗÛÈÉÓÌɯÏÈÉÐɪ

ÛÈÛȭɯ$ÕÌÙÎÌÛÐÊÈÓÓàɯ×ÙÖŗÛÈÉÓÌɯÏÈÉÐÛÈÛɯÐÚɯÛÏÌɯ

ÊÖÔÉÐÕÈÛÐÖÕɯ ÖÍɯ ÞÈÛÌÙɯ ÛÌÔ×ÌÙÈÛÜÙÌɯ

ȹÔÌÛÈÉÖÓÐÊɯ ÙÈÛÌȮɯ ËÐÎÌÚÛÐÖÕɤÈÚÚÐÔÐÓÈÛÐÖÕɯ

ÙÈÛÌȺȮɯŘÖÞɯÝÌÓÖÊÐÛàɯȹÊÖÚÛɯÖÍɯÓÖÊÖÔÖÛÐÖÕȮɯ

ŘÜßɯÖÍɯÍÖÖËɯ×ÈÙÛÐÊÓÌÚȺȮɯÈÕËɯÍÖÖËɯȹÚÐáÌȮɯ

ØÜÈÓÐÛàȮɯËÌÕÚÐÛàɯÖÍɯËÙÐÍÛɯ×ÈÙÛÐÊÓÌÚȺȮɯÈÕËɯÉàɯ

ÐÛÚɯÝÌÙàɯÕÈÛÜÙÌɯÐÔ×ÓÐÌÚɯÏÌÛÌÙÖÎÌÕÌÐÛàɯÖÍɯ

ÊÖÕËÐÛÐÖÕÚɯ ÈÚɯ ŗÚÏɯ ÔÈàɯ ÕÖÛɯ ÉÌɯ ÈÉÓÌɯ ÛÖɯ

Ö×ÛÐÔÐáÌɯÛÏÌÐÙɯÌÕÌÙÎÌÛÐÊɯÉÈÓÈÕÊÌɯÐÕɯÖÕÌɯ

ÓÖÊÈÛÐÖÕɯËÜÌɯÛÖɯÛÙÈËÌ-ÖřÚɯÐÕɯÊÖÚÛɯÖÍɯÓÖÊÖɪ

ÔÖÛÐÖÕɯȹÓÖÞɯÝÌÓÖÊÐÛàɯŘÖÞȺɯÝÌÙÚÜÚɯÍÖÖËɯ

ËÌÓÐÝÌÙàɯȹÏÐÎÏɯÝÌÓÖÊÐÛàɯŘÖÞȺɯÈÕËɯÔÌÛÈɪ

ÉÖÓÐÊɯÊÖÚÛÚɯȹÓÖÞÌÙɯÈÛɯÓÖÞÌÙɯÛÌÔ×ÌÙÈÛÜÙÌȺɯ

ÝÌÙÚÜÚɯ ÎÙÖÞÛÏɯ ÙÈÛÌɯ ȹÏÐÎÏÌÙɯ ÈÛɯ ÏÐÎÏÌÙɯ

ÛÌÔ×ÌÙÈÛÜÙÌȺȭɯ 0ÜÈÕÛÐÍàÐÕÎɯ ÛÏÌɯ ÉÐÖÔÈÚÚɯ

ÖÍɯËÙÐÍÛȮɯÈÓÖÕÎɯÞÐÛÏɯÞÈÛÌÙɯÛÌÔ×ÌÙÈÛÜÙÌɯ

ÈÕËɯ Èɯ Ú×ÈÛÐÈÓÓàɯ Ìß×ÓÐÊÐÛɯ ËÐÚÛÙÐÉÜÛÐÖÕɯ ÖÍɯ

ŘÖÞɯÝÌÓÖÊÐÛÐÌÚɯÈÛɯÈɯÚÐÛÌɯÈÓÓÖÞÚɯ"'È,/ɤ

(2$,/ɯÛÖɯÌÚÛÐÔÈÛÌɯÌÈÊÏɯÚÐÛÌɀÚɯÊÈ×ÈÊÐÛàɯÛÖɯ

ÚÜ××ÖÙÛɯ ÙÌÈÙÐÕÎɯ ÑÜÝÌÕÐÓÌɯ ÚÈÓÔÖÕÐËÚȮɯ ÈÚɯ

ÞÌÓÓɯÈÚɯÛÏÌɯÎÙÖÞÛÏɯ×ÖÛÌÕÛÐÈÓɯÖÍɯÛÏÌÚÌɯŗÚÏȭɯ

3ÏÌɯ ÙÌÓÈÛÐÖÕÚÏÐ×ɯ ÉÌÛÞÌÌÕɯ ÚÐÛÌɯ ÏÈÉÐÛÈÛɯ

ÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÈÕËɯÛÏÌɯŗÚÏɯÙÌÚ×ÖÕÚÌɯÛÖɯ

ÛÏÌÚÌɯ ÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯ ÐÚɯ ËÌÝÌÓÖ×ÌËɯ Éàɯ

È××ÓàÐÕÎɯÉÐÖÌÕÌÙÎÌÛÐÊÚɯÈÕËɯ-1$(ɯÔÖËÌÓÚɯ

ÛÖɯ"'È,/ɤ(2$,/ɯÏÈÉÐÛÈÛɯËÈÛÈȭ 

&ÙÖÞÛÏɯ ÐÚɯ ×ÌÙÏÈ×Úɯ ÛÏÌɯ ÔÖÚÛɯ ×ÙÖßÐɪ

ÔÈÛÌɯ ŗÚÏɯ ÙÌÚ×ÖÕÚÌɯ ÛÖɯ ÌÕÝÐÙÖÕÔÌÕÛÈÓɯ

ÊÏÈÕÎÌÚɯÈÕËɯÙÌÚÛÖÙÈÛÐÖÕȭɯ"'È,/ɤ(2$,/ɯ

ÌÝÈÓÜÈÛÌËɯÛÏÌɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÉÌÛÞÌÌÕɯÉÌÕɪ

ÛÏÐÊɯÈÕËɯËÙÐÍÛÐÕÎɯÐÕÝÌÙÛÌÉÙÈÛÌÚɯÐÕɯËÌÚÊÙÐÉɪ
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/ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙɯ ƖƝ 

ÐÕÎɯ ÊÖÕÚÜÔ×ÛÐÖÕɯ ÈÕËɯ ÎÙÖÞÛÏɯ ÙÈÛÌÚɯ ÖÍɯ

ÚÈÓÔÖÕÐËÚȭɯ 3ÏÌɯ ÉÌÚÛɯ ×ÙÌËÐÊÛÖÙɯ ÖÍɯ ŗÚÏɯ

ÊÖÕÚÜÔ×ÛÐÖÕɯÈÕËɯÎÙÖÞÛÏɯÙÈÛÌÚɯÞÈÚɯÛÖÛÈÓɯ

ËÙÐÍÛÐÕÎɯÐÕÝÌÙÛÌÉÙÈÛÌÚɯȹ6ÌÉÌÙɯÌÛɯÈÓȭɯƖƔƕƘȺȭɯ

3ÏÌɯÔÖËÌÓɯÍÖÙɯÛÏÐÚɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÐÚɯÉÈÚÌËɯ

ÖÕɯÛÌÔ×ÌÙÈÛÜÙÌɯÈÕËɯÛÖÛÈÓɯËÙÐÍÛɯÉÐÖÔÈÚÚɯ

ÈÕËɯ ÛÙÈÕÚÓÈÛÌËɯ ÛÖɯ ŗÚÏɯ ÎÙÖÞÛÏɯ ÝÐÈɯ ÛÏÌɯ

ÉÐÖÌÕÌÙÎÌÛÐÊÚɯÔÖËÌÓɯȹ6ÌÉÌÙɯÌÛɯÈÓȭɯƖƔƕƘȺȭɯ

(ÕɯÈËËÐÛÐÖÕȮɯÞÌɯÏÈÝÌɯÖÉÚÌÙÝÌËɯÛÏÈÛɯÏÐÎÏɪ

ÌÙɯÎÙÖÞÛÏɯÙÈÛÌÚɯÖÍÛÌÕɯÙÌÚÜÓÛÚɯÐÕɯÏÐÎÏÌÙɯ

ÚÜÙÝÐÝÈÓɯÙÈÛÌÚɯÈÕËɯÛÏÜÚɯÎÙÖÞÛÏɯÊÈÕɯÉÌɯ

ÜÚÌËɯÈÚɯÔÌÈÚÜÙÌɯÐÕɯ×Ö×ÜÓÈÛÐÖÕɯÓÐÍÌ-ÊàÊÓÌɯ

ÔÖËÌÓÚɯÊÜÙÙÌÕÛÓàɯÜÕËÌÙɯËÌÝÌÓÖ×ÔÌÕÛɯÐÕɯ

ÛÏÌɯ"ÖÓÜÔÉÐÈɯ1ÐÝÌÙɯÉÈÚÐÕȭɯ 

-1$(ɯÔÖËÌÓÚɯÚÏÖÞɯÎÙÌÈÛɯ×ÙÖÔÐÚÌɯÐÕɯ

ÐËÌÕÛÐÍàÐÕÎɯÈÕËɯØÜÈÕÛÐÍàÐÕÎɯÛÏÌɯÛÙÈËÌÖřÚɯ

ËÌÚÊÙÐÉÌËɯÈÉÖÝÌȮɯÏÌÓ×ɯÐÕɯÐÔ×ÙÖÝÐÕÎɯÖÜÙɯ

ÜÕËÌÙÚÛÈÕËÐÕÎɯ ÖÍɯ ŗÚÏɯ ÏÈÉÐÛÈÛɯ ÙÌÓÈÛÐÖÕɪ

ÚÏÐ×ÚȮɯ ÈÕËɯ ËÌÚÐÎÕÐÕÎɯ ÈÕËɯ ÌÝÈÓÜÈÛÐÕÎɯ

ÌřÌÊÛÐÝÌɯ ÙÌÚÛÖÙÈÛÐÖÕɯ ÚÛÙÈÛÌÎÐÌÚɯ ȹ%ÈÜÚÊÏɯ

ƕƝƜƘȮɯ&ÜÌÕÚÊÏɯÌÛɯÈÓȭɯƖƔƔƕȮɯ'ÈàÌÚɯÌÛɯÈÓȭɯ

ƖƔƔƛȮɯ ƖƔƕƖȮɯ 'ÜÎÏÌÚɯ ÈÕËɯ #ÐÓÓɯ ƕƝƝƔȮɯ

'ÜÎÏÌÚɯÌÛɯÈÓɯƖƔƔƗȮɯ'ÐÓÓɯÈÕËɯ&ÙÖÚÚÔÈÕɯ

ƕƝƝƗȮɯɯ(ÔÙÌɯÌÛɯÈÓȭɯƖƔƔƘȮɯ)ÌÕÒÐÕÚɯÈÕËɯ*ÌÌɪ

ÓÌàɯƖƔƕƔȮɯ*ÌÓÓàɯÌÛɯÈÓȭɯƖƔƔƙȮɯ-ÐÚÓÖÞɯÌÛɯÈÓȭɯ

ƕƝƝƝȮɯ ƖƔƔƔȮɯ 1ÖÚÌÕÍÌÓËɯ ƖƔƔƗȮɯ 1ÖÚÌÕÍÌÓËɯ

ÈÕËɯ!ÖÚÚɯƖƔƔƕȮɯ1ÖÚÌÕÍÌÓËɯÈÕËɯ/ÛÖÓÌÔàɯ

ƖƔƕƖȮɯ 1ÖÚÌÕÍÌÓËɯ ÌÛɯ ÈÓȭɯ ƖƔƔƙȮɯ ƖƔƕƗȺȭɯ

"'È,/ɤ(2$,/ɯ ÛÌÚÛÌËɯ Èɯ ÔÖËÌÓɯ ËÌÝÌÓɪ

Ö×ÌËɯÉàɯ'ÈàÌÚɯÌÛɯÈÓȭɯȹƖƔƔƛȺɯÛÖɯÌÚÛÐÔÈÛÌɯ

ÛÏÌɯÈÉÜÕËÈÕÊÌɯÖÍɯÚÈÓÔÖÕÐËÚɯÐÕɯÚÛÙÌÈÔɯ

ÙÌÈÊÏÌÚȮɯÞÐÛÏɯÝÌÙàɯÌÕÊÖÜÙÈÎÐÕÎɯ×ÙÌËÐÊɪ

ÛÐÝÌɯ ÈÉÐÓÐÛàȰɯ ÏÖÞÌÝÌÙȮɯ ÛÏÌɯ ÔÖËÌÓɯ ÐÛÚÌÓÍɯ

×ÙÖÝÌËɯÛÖɯÉÌɯÜÕÞÐÌÓËàɯÈÕËɯËÐŚÊÜÓÛɯÛÖɯ

ÐÔ×ÓÌÔÌÕÛɯȹ6ÈÓÓɯƖƔƕƘȮɯ1ÖÚÌÕÍÌÓËɯÌÛɯÈÓȭɯ

ƖƔƕƖȺȭɯ 3ÏÌÙÌÍÖÙÌɯ Èɯ ÚÐÔ×ÓÌÙɯ ÔÖËÌÓɯ ÞÈÚɯ

ËÌÝÌÓÖ×ÌËɯÈÕËɯ×ÙÖÎÙÈÔÌËȮɯÈÕËɯÛÏÌɯÈ×ɪ

×ÙÖÈÊÏɯÞÈÚɯÝÈÓÐËÈÛÌËɯÞÐÛÏɯÌÚÛÐÔÈÛÌÚɯÖÍɯ

ÈÉÜÕËÈÕÊÌɯÈÕËɯÎÙÖÞÛÏɯÖÍɯÙÌÈÙÐÕÎɯÚÈÓÔɪ

ÖÕÐËÚɯÈÛɯƗƔɯ"'È,/ɤ(2$,/ɯÚÐÛÌÚȭɯ6ÐÛÏɯÕÖɯ

ÔÖËÌÓɯ ÊÈÓÐÉÙÈÛÐÖÕȮɯ (2$,/ɯ ÏÈÚɯ ËÌÔÖÕɪ

ÚÛÙÈÛÌËɯÛÏÈÛɯ-1$(ɯÔÖËÌÓÚɯËÖɯÈɯÙÌÓÈÛÐÝÌÓàɯ

ÎÖÖËɯÑÖÉɯÈÛɯÌÚÛÐÔÈÛÐÕÎɯŗÚÏɯÈÉÜÕËÈÕÊÌɯ

ȹÚÌÌɯ"'È,/ɯƖƔƕƗȮɯ(2$,/ɯƖƔƕƘȺȭɯ1ÌÚÜÓÛÚɯ

ËÌÔÖÕÚÛÙÈÛÌɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯÚàÕÛÏÌÚÐáÌɯÛÏÌɯ

"'È,/ɤ(2$,/ɯÔÌÛÙÐÊÚɯÊÜÙÙÌÕÛÓàɯÊÖÓÓÌÊÛɪ

ÌËɯÞÐÛÏɯÏàËÙÈÜÓÐÊɯÔÖËÌÓÚɯÍÙÖÔɯÛÏÌɯ#$,

-ÉÈÚÌËɯ×ÙÖÛÖÊÖÓɯÛÖɯËÌÚÊÙÐÉÌɯÚÛÙÌÈÔɯÏÈÉÐɪ

ÛÈÛɯ ØÜÈÓÐÛàɯ ÈÕËɯ ØÜÈÕÛÐÛàȭɯ (ÕËÌÌËȮɯ ÛÏÌɯ

"'È,/ɯ×ÙÖÛÖÊÖÓɯÞÈÚɯËÌÝÌÓÖ×ÌËɯÛÖɯÚÜ×ɪ

×ÖÙÛɯÛÏÌÚÌɯÔÌÊÏÈÕÐÚÛÐÊɯÔÖËÌÓÚɯÛÏÈÛɯËÐɪ

ÙÌÊÛÓàɯÙÌÓÈÛÌɯŗÚÏɯÉÐÖÓÖÎàɯÛÖɯÛÏÌɯÔÌÛÙÐÊÚɯ

ÊÖÓÓÌÊÛÌËȭɯ 6ÐÛÏɯ ÍÜÙÛÏÌÙɯ ÊÈÓÐÉÙÈÛÐÖÕɯ ÈÕËɯ

ÛÏÌɯ ÐÕÊÓÜÚÐÖÕɯ ÖÍɯ ÖÛÏÌÙɯ "'È,/ɤ(2$,/ɯ

ÔÌÛÙÐÊÚɯ ÚÜÊÏɯ ÈÚɯ ŗÚÏɯ ÊÖÝÌÙȮɯ ÐÔ×ÙÖÝÌËɯ

ÙÌÚÜÓÛÚɯÈÙÌɯÌß×ÌÊÛÌËȭɯ 

3ÏÙÖÜÎÏɯÛÏÌɯÈ××ÓÐÊÈÛÐÖÕɯÖÍɯÈɯÔÌÊÏÈɪ

ÕÐÚÛÐÊɯ ÜÕËÌÙÚÛÈÕËÐÕÎɯ ÖÍɯ ÏÖÞɯ ŗÚÏɯ ÜÚÌɯ

×ÏàÚÐÊÈÓɯÈÕËɯÉÐÖÓÖÎÐÊÈÓɯÏÈÉÐÛÈÛȮɯÚÐÛÌ-ÓÌÝÌÓɯ

ÚÛÙÌÈÔɯÏÈÉÐÛÈÛɯÔÌÛÙÐÊÚɯÊÈÕɯÉÌɯËÐÙÌÊÛɯ×ÙÌɪ

ËÐÊÛÖÙÚɯÖÍɯŗÚÏɯÔÌÛÙÐÊÚȮɯÈÕËɯÈÚɯÚÜÊÏȮɯÈÙÌɯ

ÔÌÈÚÜÙÌÚɯÖÍɯÏÈÉÐÛÈÛɯØÜÈÓÐÛàɯÈÕËɯØÜÈÕÛÐÛàɯ

ÛÏÈÛɯÊÈÕɯÉÌɯÜÚÌËɯÐÕɯÔÈÕÈÎÌÔÌÕÛɯËÌÊÐÚÐÖÕɯ

ÚÜ××ÖÙÛɯ ×ÙÖËÜÊÛÚȭɯ %ÖÙɯ ÌßÈÔ×ÓÌȮɯ ÌÚÛÐɪ

ÔÈÛÌÚɯÖÍɯÊÈ×ÈÊÐÛàɯȹÔÈßÐÔÜÔɯÈÉÜÕËÈÕÊÌȺɯ

ÈÕËɯ×ÙÖËÜÊÛÐÝÐÛàɯȹÔÈßÐÔÜÔɯÚÜÙÝÐÝÈÓȮɯÈɯ

ÍÜÕÊÛÐÖÕɯÖÍɯÎÙÖÞÛÏɯÈÕËɯÈÉÜÕËÈÕÊÌȺɯÈÙÌɯ

ÎÐÝÌÕɯ Éàɯ "'È,/ɤ(2$,/ɯ ÏÈÉÐÛÈÛɯ ËÈÛÈɯ

ȹ-1$(ɯÖÜÛ×ÜÛȺɯÈÕËɯÈÙÌɯËÐÙÌÊÛɯÐÕ×ÜÛɯ×Èɪ

ÙÈÔÌÛÌÙÚɯ ÖÍɯ ×Ö×ÜÓÈÛÐÖÕ-ÚÊÈÓÌɯ ÓÐÍÌ-ÊàÊÓÌɯ

ÔÖËÌÓÚȭɯ(ÛɯÐÚɯÐÔ×ÖÙÛÈÕÛɯÛÖɯÕÖÛÌɯÛÏÈÛɯÛÏÌɯ

-1$(ɯ ÔÖËÌÓÐÕÎɯ ×ÙÖÊÌÚÚɯ ÔÌÕÛÐÖÕÌËɯ

ÈÉÖÝÌɯ ÈŲÌÔ×ÛÌËɯ ÛÖɯ ÜÚÌɯ ÖÕÓàɯ ÈØÜÈÛÐÊɯ

ËÙÐÍÛÐÕÎɯ ÐÕÝÌÙÛÌÉÙÈÛÌÚɯ ȹÐȭÌȭȮɯ ÛÌÙÙÌÚÛÙÐÈÓɯ

ËÙÐÍÛɯÞÈÚɯÕÖÛɯÐÕÊÓÜËÌËȺȮɯÈÕËɯÛÏÌɯÔÖËÌÓɯ

ÚÜÎÎÌÚÛÌËɯÛÏÈÛɯÛÏÌÚÌɯÙÌÈÊÏÌÚɯÊÖÜÓËɯÕÖÛɯ

ÚÜ××ÖÙÛɯŗÚÏȭɯ.ÕÓàɯÞÏÌÕɯÛÏÌɯÛÌÙÙÌÚÛÙÐÈÓɯ

ÊÖÔ×ÖÕÌÕÛɯÞÈÚɯÐÕÊÓÜËÌËɯÐÕɯÛÏÌɯÔÖËÌÓɯ

ÞÌÙÌɯŗÚÏɯÞÌÙÌɯÚÜ××ÖÙÛÌËȮɯÈÚɯÖÉÚÌÙÝÌËɯÐÕɯ

ÛÏÌÚÌɯÙÌÈÊÏÌÚȭɯ3ÏÌÙÌÍÖÙÌȮɯÉÌÕÛÏÐÊɯÔÈÊÙÖ-

ÐÕÝÌÙÛÌÉÙÈÛÌÚɯ ÈÓÖÕÌɯ ÊÈÕÕÖÛɯ ÉÌɯ ÜÚÌËɯ ÈÚɯ

ÔÌÈÚÜÙÌÚɯÖÍɯÍÖÖËɯÈÝÈÐÓÈÉÐÓÐÛàɯÍÖÙɯÙÌÈÙÐÕÎɯ

ÑÜÝÌÕÐÓÌɯÚÈÓÔÖÕÐËÚȭɯ 

6ÏÌÕɯËÌÝÌÓÖ×ÐÕÎɯÛÏÌɯ"'È,/ɯ×ÙÖÛÖɪ

ÊÖÓȮɯ ËÌÝÌÓÖ×ÌÙÚɯ ÖÍɯ ÉÌÕÛÏÐÊɯ ÔÈÊÙÖ-

ÐÕÝÌÙÛÌÉÙÈÛÌɯÐÕËÐÊÌÚɯÈÕËɯÔÖÕÐÛÖÙÐÕÎɯ×ÙÖɪ

ÎÙÈÔÚɯÞÌÙÌɯÊÖÕÚÜÓÛÌËȭɯ3ÏÌÚÌɯÌß×ÌÙÛÚɯÖÕɯ

ÉÌÕÛÏÐÊɯÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌɯÉÐÖÓÖÎàɯÈÕËɯ

ÔÖÕÐÛÖÙÐÕÎɯÞÌÙÌɯÊÓÌÈÙɯÐÕɯÛÏÌÐÙɯÐÕÚÛÙÜÊɪ

ÛÐÖÕÚɯ-ɯÐÕÝÌÙÛÌÉÙÈÛÌɯËÙÐÍÛɯÞÈÚɯÛÏÌɯÔÖÚÛɯ

ÙÌÓÌÝÈÕÛɯ ÛÖɯ ÌÚÛÐÔÈÛÐÕÎɯ ŗÚÏɯ ÙÌÚ×ÖÕÚÌÚȮɯ

ÈÕËɯÛÏÈÛɯÐÕËÐÊÌÚɯÖÍɯÉÐÖÛÐÊɯÐÕÛÌÎÙÐÛàɯȹÉÈÚÌËɯ

ÖÕɯÉÌÕÛÏÐÊɯÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌɯÛÈßÖÕÖÔÐÊɯ

ËÐÝÌÙÚÐÛàȺɯÏÈÝÌɯÕÖÛɯÈÕËɯÞÐÓÓɯÓÐÒÌÓàɯÕÖÛɯÉÌɯ

ËÐÙÌÊÛÓàɯÙÌÓÈÛÌËɯÛÖɯŗÚÏɯÙÌÚ×ÖÕÚÌÚȮɯÕÖÙɯÉÌɯ

ÈɯÙÌÓÐÈÉÓÌɯÙÌÚ×ÖÕÚÌɯÛÖɯÐÕ-ÚÛÙÌÈÔɯÙÌÚÛÖÙÈɪ

ÛÐÖÕɯ×ÙÖÑÌÊÛÚȮɯÌÝÌÕɯÍÙÖÔɯÈÕɯÐÕÝÌÙÛÌÉÙÈÛÌɯ

ÙÌÚ×ÖÕÚÌȭɯ!ÈÚÌËɯÖÕɯ"'È,/-(2$,/ɯÙÌɪ

ÚÌÈÙÊÏȮɯÛÏÌɯÙÐÊÏɯÓÐÛÌÙÈÛÜÙÌɯÖÕɯÛÏÌɯÙÌÓÈÛÐÖÕɪ

ÚÏÐ×ɯÖÍɯÐÕÝÌÙÛÌÉÙÈÛÌɯÈÕËɯŗÚÏɯÐÕÛÌÙÈÊÛÐÖÕÚȮɯ

ÈÕËɯÊÖÔÔÜÕÐÊÈÛÐÖÕɯÞÐÛÏɯÓÌÈËÌÙÚɯÐÕɯÛÏÌɯ

ÉÌÕÛÏÐÊɯ ÐÕÝÌÙÛÌÉÙÈÛÌɯ ÔÖÕÐÛÖÙÐÕÎɯ ×ÙÖɪ

ÎÙÈÔÚɯÐÕɯÛÏÌɯÞÌÚÛÌÙÕɯ42ȮɯÐÛɯÞÈÚɯÊÖÕÊÓÜËɪ

ÌËɯÛÏÈÛɯËÙÐÍÛÐÕÎɯÐÕÝÌÙÛÌÉÙÈÛÌɯÉÐÖÔÈÚÚɯÞÈÚɯ

ÛÏÌɯÔÖÚÛɯÙÌÓÌÝÈÕÛɯÔÌÈÚÜÙÌɯÖÍɯŗÚÏɯÍÖÖËɯ

ÕÌÌËÌËɯÛÖɯËÌÚÊÙÐÉÌɯÈɯ×ÖÛÌÕÛÐÈÓɯŗÚÏɯÙÌɪ

Ú×ÖÕÚÌɯÛÖɯÊÏÈÕÎÌÚɯÐÕɯÚÛÙÌÈÔɯÏÈÉÐÛÈÛɯØÜÈÓɪ

ÐÛàɯÈÕËɯØÜÈÕÛÐÛàȭ 

0ȭ "ÈÕɯÚÛÙÌÈÔɯÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌɯÔÌÛÙÐÊÚɯ

ÉÌɯÎÌÕÌÙÈÛÌËɯÐÕɯÈɯÙÌ×ÌÈÛÈÉÓÌɯÍÈÚÏÐÖÕɯ

ÚÜÊÏɯÛÏÈÛɯÛÏÌɯËÈÛÈɯÐÚɯÜÚÌÍÜÓɯÍÖÙɯËÌÚÊÙÐÉɪ

ÐÕÎɯËÐřÌÙÌÕÊÌÚɯÐÕɯÉÐÖÓÖÎÐÊÈÓɯÈÕËɯ×ÏàÚÐɪ

ÊÈÓɯ×ÙÖÊÌÚÚÌÚɯÉÌÛÞÌÌÕɯÚÐÛÌÚɯÈÕËɯÛÏÙÖÜÎÏɯ

ÛÐÔÌȳ 

 ȯ 8ÌÚȮɯ"'È,/ɤ(2$,/ȮɯÈÕËɯÖÛÏÌÙÚȮɯÏÈÝÌɯ

ËÌÔÖÕÚÛÙÈÛÌËɯÔÌÛÏÖËÚɯÍÖÙɯÌÚÛÐÔÈÛÐÕÎɯ

ÛÏÌɯÉÐÖÔÈÚÚɯÖÍɯËÙÐÍÛɯÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌÚɯ

ÈÝÈÐÓÈÉÓÌɯÈÚɯÈɯ×ÙÌàɯÙÌÚÖÜÙÊÌɯÍÖÙɯÑÜÝÌÕÐÓÌɯ

ÚÈÓÔÖÕÐËÚɯÈÕËɯËÌÔÖÕÚÛÙÈÛÌËɯÛÏÈÛɯÛÏÌÚÌɯ

ËÈÛÈɯÊÈÕɯÉÌɯÜÚÌËɯÛÖɯ×ÙÌËÐÊÛɯŗÚÏɯÈÉÜÕɪ

ËÈÕÊÌɯÈÕËɯÎÙÖÞÛÏȭ 

 ÓÓɯ ÔÌÈÚÜÙÌÔÌÕÛÚɯ ÈÙÌɯ ÔÈËÌɯ ÞÐÛÏɯ

ÌÙÙÖÙɯÈÕËɯÈÓÓɯÔÌÛÙÐÊÚɯÈÕËɯÐÕËÐÊÈÛÖÙÚɯÈÙÌɯ

ÌÚÛÐÔÈÛÌÚȰɯ ÛÏÌɯ ÜÕÊÌÙÛÈÐÕÛàɯ ÈÚÚÖÊÐÈÛÌËɯ

ÞÐÛÏɯÈÕàɯÔÌÛÙÐÊɯÖÙɯÐÕËÐÊÈÛÖÙɯȹÌȭÎȭȮɯÚÐÎÕÈÓɯ

ÛÖɯÕÖÐÚÌɯÙÈÛÐÖȺɯÐÚɯÖÕÓàɯÖÕÌɯÊÖÔ×ÖÕÌÕÛɯÖÍɯ

ÐÛÚɯ ÜÛÐÓÐÛàȭɯ 3ÏÌɯ ÖÛÏÌÙɯ ÊÖÕÚÐËÌÙÈÛÐÖÕɯ ÍÖÙɯ

ÌÝÈÓÜÈÛÐÕÎɯÛÏÌɯÔÌÛÙÐÊɯÖÙɯÐÕËÐÊÈÛÖÙɯÜÛÐÓÐÛàɯ

ÐÚɯÐÕÍÖÙÔÈÛÐÖÕɯÊÖÕÛÌÕÛȭɯ(ÕÍÖÙÔÈÛÐÖÕɯÊÖÕɪ

ÛÌÕÛɯÐÚɯÛÏÌɯÝÈÓÜÌɯÖÙɯÓÌÝÌÙÈÎÌɯÈɯÔÌÛÙÐÊɯÖÙɯ

ÐÕËÐÊÈÛÖÙɯÏÈÚɯÐÕɯÈɯËÌÊÐÚÐÖÕɯÔÈÒÐÕÎɯ×ÙÖɪ

ÊÌÚÚȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯÈɯÔÌÛÙÐÊɯÞÐÛÏɯÈɯÝÌÙàɯ

ÏÐÎÏɯÚÐÎÕÈÓɯÛÖɯÕÖÐÚÌɯÙÈÛÐÖɯȹ2ȯ-ȺɯÛÏÈÛɯÖÕÓàɯ

Ìß×ÓÈÐÕÚɯÈɯÚÔÈÓÓɯÍÙÈÊÛÐÖÕɯÖÍɯÛÏÌɯÝÈÙÐÈÛÐÖÕɯ

ÐÕɯÈÕɯÐÔ×ÖÙÛÈÕÛɯËÌÊÐÚÐÖÕɯÊÙÐÛÌÙÐÖÕɯÐÚɯÕÖÛɯ

ÈÚɯÐÕÍÖÙÔÈÛÐÖÕɯÙÐÊÏɯÈÚɯÈɯÔÌÛÙÐÊɯÞÐÛÏɯÈɯ

ÓÖÞɯ2ȯ-ɯÛÏÈÛɯÌß×ÓÈÐÕÚɯÈɯÓÈÙÎÌɯÍÙÈÊÛÐÖÕɯÖÍɯ

ÛÏÌɯÝÈÙÐÈÛÐÖÕɯÐÕɯÛÏÌɯËÌÊÐÚÐÖÕɯÊÙÐÛÌÙÐÖÕȭɯ 

(ÕÐÛÐÈÓɯ ÌÝÈÓÜÈÛÐÖÕÚɯ ÖÍɯ ÛÏÌɯ ÈÉÐÓÐÛàɯ ÛÖɯ

ËÌÚÊÙÐÉÌɯÐÕÝÌÙÛÌÉÙÈÛÌɯÉÐÖÔÈÚÚɯÞÌÙÌɯÍÈÙɯ

ÔÖÙÌɯ ÙÌ×ÌÈÛÈÉÓÌɯ ÍÖÙɯ ËÙÐÍÛɯ ÛÏÈÕɯ ÉÌÕÛÏÐÊɯ

ÊÖÔÔÜÕÐÛÐÌÚɯ ȹ6ÌÉÌÙɯ ÌÛɯ ÈÓȭɯ ÐÕɯ ÙÌÝÐÌÞȺȭɯ

3ÏÙÖÜÎÏɯ ÙÌ×ÌÈÛÌËɯ ÌÝÈÓÜÈÛÐÖÕÚɯ ÖÍɯ ËÙÐÍÛɯ

ÚÈÔ×ÓÌÚɯ ÊÖÓÓÌÊÛÌËɯ ÐÕɯ "'È,/ɤ(2$,/ɯ ÐÛɯ

ÏÈÚɯÉÌÌÕɯËÌÔÖÕÚÛÙÈÛÌËɯÛÏÈÛɯÔÖÚÛɯÖÍɯÛÏÌɯ

ÝÈÙÐÈÛÐÖÕɯÉÌÛÞÌÌÕɯÚÈÔ×ÓÐÕÎɯÌÝÌÕÛÚɯÈÕËɯ

ÊÙÌÞÚɯÊÈÕɯÉÌɯÈËËÙÌÚÚÌËɯÞÐÛÏɯÚÈÔ×ÓÐÕÎɯ

ÔÌÛÏÖËɯÛÙÈÐÕÐÕÎɯÈÕËɯ×ÖÚÛ-ÏÖÊɯËÈÛÈɯØÜÈÓɪ

ÐÛàɯÈÚÚÌÚÚÔÌÕÛÚɯÛÏÈÛɯÐËÌÕÛÐÍàɯÊÓÖÎÎÌËɯÖÙɯ

ÍÖÜÓÌËɯÕÌÛÚɯȹ%ÐÎÜÙÌɯƖƝɯÈÕËɯ%ÐÎÜÙÌɯƗƔȺȭɯ

"ÙÌÞɯÛÙÈÐÕÐÕÎɯÕÌÌËÚɯÛÖɯÈËËÙÌÚÚɯÛÏÌɯ×ÙÖ×ɪ

ÌÙɯÚÌŲÐÕÎɯÖÍɯÕÌÛÚɯÐÕɯÊÙÖÚÚ-ÚÌÊÛÐÖÕÚɯÛÏÈÛɯ

ÊÈÕɯÉÖÛÏɯÉÌɯ×ÙÖ×ÌÙÓàɯÚÈÔ×ÓÌËɯÞÐÛÏɯÛÏÌɯ

ËÙÐÍÛɯÕÌÛÚɯÈÕËɯÔÖÙÌɯÐÔ×ÖÙÛÈÕÛÓàȮɯÈÙÌɯÈ×ɪ

×ÙÖ×ÙÐÈÛÌɯÍÖÙɯËÌÛÌÙÔÐÕÐÕÎɯÛÏÌɯÝÖÓÜÔÌÛÙÐÊɯ

ŘÖÞɯÙÈÛÌȭɯ(ËÌÈÓÓàȮɯËÙÐÍÛɯÚÈÔ×ÓÌÚɯÞÖÜÓËɯ

ÖÕÓàɯÉÌɯÊÖÓÓÌÊÛÌËɯÐÕɯËÌÉÙÐÚɯÍÙÌÌɯÕÌÛÚȮɯÉÜÛɯ

ÊÌÙÛÈÐÕɯÚÐÛÌÚȮɯÛÐÔÌÚɯÖÍɯàÌÈÙɯÖÙɯŘÖÞɯÊÖÕËÐɪ

ÛÐÖÕÚɯÊÈÕɯÙÌÚÜÓÛɯÐÕɯÊÖÕÚÐËÌÙÈÉÓÌɯÝÖÓÜÔÌÚɯ

ÖÍɯ×ÓÈÕÛɯÔÈÛÌÙÐÈÓɯÐÕɯÛÏÌɯÞÈÛÌÙɯÊÖÓÜÔÕȭɯ

%ÖÜÓÌËɯ ÕÌÛÚɯ ÚÛÐÓÓɯ ÎÌÕÌÙÈÛÌɯ ÜÚÌÍÜÓɯ ËÙÐÍÛɯ

ÚÈÔ×ÓÌÚȮɯÉÜÛɯÞÐÓÓɯÕÖÛɯÙÌÚÜÓÛɯÐÕɯÎÖÖËɯÌÚÛÐɪ
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ƗƔ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

ÔÈÛÌÚɯÖÍɯËÙÐÍÛɯÉÐÖÔÈÚÚɯÈÝÈÐÓÈÉÓÌɯ×ÌÙɯÜÕÐÛɯ

ÛÐÔÌɯÜÕÓÌÚÚɯÛÏÌɯŘÖÞɯÙÈÛÌɯÐÚɯÊÖÙÙÌÊÛÌËɯÛÖɯ

ÙÌŘÌÊÛɯÛÏÌɯÙÌËÜÊÌËɯŘÜßȭɯ 

(ÕɯƖƔƕƗɯ"'È,/-(2$,/ɯÈÓÚÖɯÌÝÈÓÜÈÛɪ

ÌËɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯÙÌ×ÌÈÛɯÉÌÕÛÏÐÊɯÐÕÝÌÙÛÌɪ

ÉÙÈÛÌɯÉÐÖÔÈÚÚɯÈÕËɯÙÌÓÈÛÌɯÛÏÐÚɯÛÖɯËÙÐÍÛȭɯ(Ûɯ

ÞÈÚɯÍÖÜÕËɯÛÏÈÛɯÉÌÕÛÏÐÊɯÐÕÝÌÙÛÌÉÙÈÛÌɯÉÐÖɪ

ÔÈÚÚɯÏÈËɯÈɯÓÖÞɯ2ȯ-ɯȹ%ÐÎÜÙÌɯƗƕȺȮɯÐÕɯÍÈÊÛɯ

ÏÈËɯÈɯÓÖÞÌÙɯÈÕËɯÔÜÊÏɯÓÖÞÌÙɯ2ȯ-ɯÛÏÈÕɯ

ËÙÐÍÛɯÚÈÔ×ÓÌÚɯÕÖÛɯÊÖÙÙÌÊÛÌËɯÈÕËɯÊÖÙÙÌÊÛÌËɯ

ÍÖÙɯ ÊÓÖÎÎÐÕÎȮɯ ÙÌÚ×ÌÊÛÐÝÌÓàȭɯ %ÜÙÛÏÌÙȮɯ ÛÏÌɯ

ÙÌÓÈÛÐÖÕÚÏÐ×ɯ ÉÌÛÞÌÌÕɯ ÉÌÕÛÏÐÊɯ ÈÕËɯ ËÙÐÍÛɯ

ȹÕÖÛɯÐÕÊÓÜËÐÕÎɯÛÌÙÙÌÚÛÙÐÈÓÚȺɯÞÈÚɯÍÖÜÕËɯÛÖɯ

ÉÌɯÔÖËÌÙÈÛÌɯȹ%ÐÎÜÙÌɯƗƖȺȭɯ3ÏÜÚȮɯÛÏÌɯÈÉÐÓÐÛàɯ

ÛÖɯÊÖÓÓÌÊÛɯÉÌÕÛÏÐÊɯÐÕÝÌÙÛÌÉÙÈÛÌÚɯÈÕËɯÙÌÓÈÛÌɯ

ÛÏÐÚɯÛÖɯËÙÐÍÛɯÚÜřÌÙÚɯÍÙÖÔɯÕÖÛɯÖÕÓàɯÛÏÐÚɯ

ÔÖËÌÙÈÛÌɯÙÌÓÈÛÐÖÕÚÏÐ×ȮɯÉÜÛɯÈÓÚÖɯÛÏÌɯÈÉÐÓɪ

ÐÛàɯÛÖɯÛÈÒÌɯÊÖÕÚÐÚÛÌÕÛɯÉÌÕÛÏÐÊɯÚÈÔ×ÓÌÚɯȹÐȭÌȭɯ

ÛÏÌɯ2ȯ-ɯÞÐÓÓɯÉÌɯǾǾƕȭƙɯÍÖÙɯÌÚÛÐÔÈÛÐÕÎɯËÙÐÍÛɯ

ÍÙÖÔɯÉÌÕÛÏÐÊɯÚÈÔ×ÓÌÚȺȭɯ 

0ȯɯ6ÏàɯËÖɯÖÛÏÌÙɯÔÖÕÐÛÖÙÐÕÎɯ×ÙÖÎÙÈÔÚɯȹÌȭÎȭȮɯ

$, /Ȯɯ/(!.ȺɯÊÖÓÓÌÊÛɯÉÌÕÛÏÐÊɯÔÈÊÙÖ-

ÐÕÝÌÙÛÌÉÙÈÛÌÚɯÙÈÛÏÌÙɯÛÏÈÕɯËÙÐÍÛɯÈÚɯÈÕɯÐÕËÐɪ

ÊÈÛÖÙɯÖÍɯɁÚÛÙÌÈÔɯÏÌÈÓÛÏɂȳ 

 ȯɯɯ!ÌÕÛÏÐÊɯÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌɯÚÈÔ×ÓÐÕÎɯÈÕËɯ

ÛÏÌɯÈÚÚÖÊÐÈÛÌËɯÔÌÛÙÐÊÚɯÈÕËɯÐÕËÐÊÈÛÖÙÚɯ

ËÌÝÌÓÖ×ÌËɯÛÖɯÙÌËÜÊÌɯÛÏÌɯÊÖÔ×ÓÌßÐÛàɯÖÍɯÛÏÌɯ

ÛÈßÖÕÖÔÐÊɯËÐÝÌÙÚÐÛàɯËÈÛÈɯÊÖÓÓÌÊÛÌËɯȹÌȭÎȭȮɯ

(ÕËÌßɯÖÍɯ!ÐÖÓÖÎÐÊÈÓɯ(ÕÛÌÎÙÐÛàɯÈÕËɯ.Éɪ

ÚÌÙÝÌËɯÛÖɯ$ß×ÌÊÛÌËɯÙÈÛÐÖÚȺɯÏÈÝÌɯÉÌÌÕɯ

ÚÏÖÞÕɯÛÖɯËÌÚÊÙÐÉÌɯÙÌÈÊÏɯÈÕËɯÞÈÛÌÙÚÏÌË-

ÚÊÈÓÌɯÞÈÛÌÙɯØÜÈÓÐÛàȭɯ"'È,/-(2$,/ɯ

ÌřÖÙÛÚɯÈÕËɯÛÏÌɯÞÖÙÒɯÖÍɯÖÛÏÌÙÚɯÏÈÝÌɯÉÌÌÕɯ

ÈÉÓÌɯÛÖɯÙÌÓÈÛÌɯËÙÐÍÛɯËÐÙÌÊÛÓàɯÛÖɯÌÚÛÐÔÈÛÌÚɯÖÍɯ

ŗÚÏɯÈÉÜÕËÈÕÊÌɯÈÕËɯÎÙÖÞÛÏȰɯÛÏÌÙÌÍÖÙÌɯ

"'È,/ɯÊÖÕÛÐÕÜÌÚɯÛÖɯÚÜ××ÖÙÛɯËÙÐÍÛɯÚÈÔɪ

×ÓÐÕÎɯÐÕɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËÚȮɯÓÐÔÐÛÐÕÎɯÍÈÊɪ

ÛÖÙÚȮɯÖÙɯÈÊÛÐÖÕɯÌřÌÊÛÐÝÌÕÌÚÚɯÔÖÕÐÛÖÙÐÕÎȭɯ 

!ÌÕÛÏÐÊɯÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌɯÚÈÔ×ÓÐÕÎȮɯ

ÈÕËɯÛÏÌɯÈÚÚÖÊÐÈÛÌËɯÔÌÛÙÐÊÚɯÈÕËɯÐÕËÐÊÈÛÖÙÚɯ

ËÌÝÌÓÖ×ÌËɯÛÖɯÙÌËÜÊÌɯÛÏÌɯÊÖÔ×ÓÌßÐÛàɯÖÍɯ

ÛÏÌɯ ÛÈßÖÕÖÔÐÊɯ ËÐÝÌÙÚÐÛàɯ ËÈÛÈɯ ÊÖÓÓÌÊÛÌËɯ

ȹÌȭÎȭȮɯ (ÕËÌßɯ ÖÍɯ !ÐÖÓÖÎÐÊÈÓɯ (ÕÛÌÎÙÐÛàɯ ÈÕËɯ

.ÉÚÌÙÝÌËɯÛÖɯ$ß×ÌÊÛÌËɯÙÈÛÐÖÚȺȮɯÏÈÝÌɯÉÌÌÕɯ

ÚÏÖÞÕɯÛÖɯËÌÚÊÙÐÉÌɯÙÌÈÊÏɯÈÕËɯÞÈÛÌÙÚÏÌË-

ÚÊÈÓÌɯÞÈÛÌÙɯØÜÈÓÐÛàȭɯ'ÖÞÌÝÌÙȮɯÈÚɯÍÈÙɯÈÚɯ

ÞÌɯÈÙÌɯÈÞÈÙÌȮɯÛÏÐÚɯÐÕÍÖÙÔÈÛÐÖÕɯÏÈÚɯàÌÛɯÛÖɯ

ÏÈÝÌɯÉÌÌÕɯËÐÙÌÊÛÓàɯÙÌÓÈÛÌËɯÛÖɯŗÚÏɯÈÉÜÕɪ

ËÈÕÊÌȮɯÎÙÖÞÛÏȮɯÚÜÙÝÐÝÈÓȮɯÖÙɯ×ÙÖËÜÊÛÐÖÕɯ-ɯ

ÔÌÛÙÐÊÚɯÛÏÈÛɯÞÌɯÉÌÓÐÌÝÌɯ!/ ɯÕÌÌËɯÛÖɯÈÚɪ

ÚÌÚÚɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËÚȮɯÓÐÔÐÛÐÕÎɯÍÈÊÛÖÙÚȮɯÖÙɯ

ÈÊÛÐÖÕɯÌřÌÊÛÐÝÌÕÌÚÚȭɯ(ÛɯÏÈÚɯÊÓÌÈÙÓàɯÉÌÌÕɯ

ÈÚÚÜÔÌËɯÛÏÈÛɯÐÍɯÔÌÛÏÖËÚɯÚÜÊÏɯÈÚɯ.ɤ$ȮɯÖÙɯ

1(5/ "ÚɯÚÜÎÎÌÚÛɯÞÈÛÌÙɯØÜÈÓÐÛàɯÖÙɯÞÈɪ

ÛÌÙÚÏÌËɯÏÌÈÓÛÏɯÍÙÖÔɯÈÕɯÐÕÝÌÙÛÌÉÙÈÛÌɯ×ÌÙɪ

Ú×ÌÊÛÐÝÌɯÐÚɯÐÕɯÎÖÖËɯÊÖÕËÐÛÐÖÕȮɯÛÏÌÕɯÊÖÕËÐɪ

ÛÐÖÕÚɯÈÙÌɯÈÓÚÖɯÎÖÖËɯÍÙÖÔɯÈɯŗÚÏɀÚɯ×ÌÙÚ×ÌÊɪ

ÛÐÝÌȭɯ'ÖÞÌÝÌÙȮɯÚÛÜËÐÌÚɯÌÝÈÓÜÈÛÐÕÎɯÛÏÌÚÌɯ

ÐÕËÐÊÌÚɯ ÈÊÙÖÚÚɯ ÛÙÖ×ÏÐÊɯ ÓÌÝÌÓÚɯ ÚÏÖÞɯ ÕÖɯ

ÊÖÕÊÖÙËÈÕÊÌɯÐÕɯÊÖÕÊÓÜÚÐÖÕÚɯÈÚɯÛÖɯÞÏÈÛɯ

ÊÖÕÚÛÐÛÜÛÌÚɯÞÈÛÌÙÚÏÌËɯÏÌÈÓÛÏɯȹ"ÈÙÓÐÚÓÌɯÌÛɯ

ÈÓȭɯƖƔƔƜȺȭɯ(ÕɯÖÛÏÌÙɯÞÖÙËÚȮɯÊÖÕËÐÛÐÖÕÚɯÙÌɪ

Ú×ÖÕÚÐÉÓÌɯÍÖÙɯÏÐÎÏɯÊÖÔÔÜÕÐÛàɯËÐÝÌÙÚÐÛàɯ

ÈÙÌɯÕÖÛɯÛÏÌɯÚÈÔÌɯÍÖÙɯÈÓÎÈÓɯÈÚɯÍÖÙɯŗÚÏɯÊÖÔɪ

ÔÜÕÐÛÐÌÚȭɯ"'È,/ɤ(2$,/ɯÞÖÜÓËɯÉÌɯØÜÐÛÌɯ

ÐÕÛÌÙÌÚÛÌËɯÐÕɯÛÏÌɯÙÈÛÐÖÕÈÓÌɯÈÕËɯÓÐÛÌÙÈÛÜÙÌɯ

ÜÚÌËɯÛÖɯÚÜ××ÖÙÛɯÛÏÌɯÙÌÊÖÔÔÌÕËÈÛÐÖÕɯÛÖɯ

ÔÖÕÐÛÖÙɯ ÉÌÕÛÏÐÊɯ ÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌÚɯ ÛÖɯ

ÚÜ××ÖÙÛɯÏÈÉÐÛÈÛɯÔÈÕÈÎÌÔÌÕÛɯ×ÙÖÎÙÈÔÚɯ

ÍÖÙɯ ÚÛÙÌÈÔ-ÙÌÈÙÐÕÎɯ ÚÈÓÔÖÕÐËÚȭɯ 6ÏÐÓÌɯ

ÛÏÌÙÌɯ ÐÚɯ ÝÈÓÜÌɯ ÐÕɯ ÉÌÕÛÏÐÊɯ ÔÈÊÙÖ-

ÐÕÝÌÙÛÌÉÙÈÛÌɯÐÕÍÖÙÔÈÛÐÖÕȮɯÐÛɯÐÚɯÜÕÊÓÌÈÙɯÛÖɯ

"'È,/ɯÈÕËɯ(2$,/ɯÚÛÈřɯÏÖÞɯÐÛɯÊÖÜÓËɯÉÌɯ

ÜÚÌËɯÛÖɯÐÕÍÖÙÔɯŗÚÏɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚɯÖÙɯÙÌɪ

Ú×ÖÕÚÌɯÛÖɯÙÌÚÛÖÙÈÛÐÖÕȭ 

"ÓÌÈÕɯ6ÈÛÌÙɯ ÊÛɯÙÌ×ÖÙÛÐÕÎɯÈÕËɯÊÖÔɪ

×ÓÐÈÕÊÌɯ ÙÌØÜÐÙÌÔÌÕÛÚɯ ÏÈÝÌɯ ËÙÐÝÌÕɯ ÛÏÌɯ

ËÌÚÐÎÕɯÖÍɯÔÈÕàɯÓÈÙÎÌ-ÚÊÈÓÌɯÈØÜÈÛÐÊɯÔÖÕÐɪ

ÛÖÙÐÕÎɯ ×ÙÖÎÙÈÔÚɯ ÖÝÌÙɯ ÛÏÌɯ ×ÈÚÛɯ ÚÌÝÌÙÈÓɯ

ËÌÊÈËÌÚȭɯ ÚɯÈɯÙÌÚÜÓÛȮɯÔÌÛÏÖËÚɯÈÝÈÐÓÈÉÓÌɯ

ÍÖÙɯÚÜÙÝÌàɯÈÕËɯÙÌÚ×ÖÕÚÌɯËÌÚÐÎÕɯÈÙÌɯËÖÔɪ

ÐÕÈÛÌËɯÉàɯÛÏÌɯ×ÙÖËÜÊÛÚɯËÌÝÌÓÖ×ÌËɯÉàɯÛÏÌɯ

42ɯ $ÕÝÐÙÖÕÔÌÕÛÈÓɯ /ÙÖÛÌÊÛÐÖÕɯ  ÎÌÕÊàɯ

ȹ$/ ȺɯÍÖÙɯÛÏÌɯ$ÕÝÐÙÖÕÔÌÕÛÈÓɯ,ÖÕÐÛÖÙÐÕÎɯ

ÈÕËɯ  ÚÚÌÚÚÔÌÕÛɯ /ÙÖÎÙÈÔɯ ȹ$, /ȺȰɯ ÐÕɯ

×ÈÙÛÐÊÜÓÈÙȮɯÛÏÌɯ&132ɯÚÜÙÝÌàɯËÌÚÐÎÕɯÛÖÖÓÚɯ

ÈÕËɯÛÏÌɯŗÌÓËɯÚÈÔ×ÓÐÕÎɯ×ÙÖÛÖÊÖÓÚɯÍÖÙɯÛÙÈÕɪ

ÚÌÊÛ-ÉÈÚÌËɯÞÈËÌÈÉÓÌɯÚÛÙÌÈÔɯÚÜÙÝÌàÚȭɯ3ÏÌɯ

$/ ɯÊÖÕÛÐÕÜÌÚɯÛÖɯÚÜ××ÖÙÛɯÉÖÛÏɯÛÏÌɯÚÜÙɪ

ÝÌàɯËÌÚÐÎÕɯÈÕËɯÚÈÔ×ÓÐÕÎɯ×ÙÖÛÖÊÖÓÚɯÈÕËɯ

ÏÈÝÌɯÔÈËÌɯÈÓÓɯÖÍɯÛÏÌɯÚÜ××ÖÙÛÐÕÎɯËÖÊÜɪ

ÔÌÕÛÈÛÐÖÕɯÈÝÈÐÓÈÉÓÌɯÖÕÓÐÕÌȭɯ ÚɯÚÜÊÏȮɯÐÛɯÐÚɯ

ÙÌÓÈÛÐÝÌÓàɯÚÛÙÈÐÎÏÛÍÖÙÞÈÙËɯÛÖɯÈËÖ×ÛɯÛÏÌÚÌɯ

ÌßÐÚÛÐÕÎɯ ÔÌÛÏÖËÚɯ ÈÕËɯ ÍÖÙÌÎÖɯ ÛÏÌɯ ÛÐÔÌɯ

ÈÕËɯÌß×ÌÕÚÌɯÖÍɯÛÌÚÛÐÕÎɯÈÕËɯÙÌŗÕÐÕÎɯÕÌÞɯ

È××ÙÖÈÊÏÌÚȭɯ 'ÖÞÌÝÌÙȮɯ ÐÕɯ ÈËÖ×ÛÐÕÎɯ ÛÏÌɯ

$/ ɯÔÌÛÏÖËÚȮɯÜÚÌÙÚɯÕÌÌËɯÛÖɯÉÌɯÈÞÈÙÌɯ

ÛÏÈÛɯÛÏÌɯ$, /ɯÖÉÑÌÊÛÐÝÌÚɯÈÙÌɯÈÓÚÖɯÐÔ×ÓÐÊɪ

ÐÛÓàɯÉÌÐÕÎɯÈËÖ×ÛÌËȰɯÛÏÈÛɯÐÚȮɯËÈÛÈɯÛÖɯÚÜ×ɪ

×ÖÙÛɯÞÈÛÌÙÚÏÌË-ÚÊÈÓÌȮɯ"6 ɯÍÖÊÜÚÌËɯÈÚɪ

ÚÌÚÚÔÌÕÛÚȭɯ"'È,/ɤ(2$,/ɯÊÏÖÚÌɯÛÖɯÛÈÒÌɯ

ÈËÝÈÕÛÈÎÌɯÖÍɯÔÜÊÏɯÖÍɯÛÏÌɯÛÌÊÏÕÐÊÈÓɯËÌɪ

ÝÌÓÖ×ÔÌÕÛɯËÖÕÌɯÉàɯÛÏÌɯ$/ ɯÉÐÖÓÖÎÐÚÛÚɯ

ÈÕËɯÚÛÈÛÐÚÛÐÊÐÈÕÚɯÉàɯÈËÖ×ÛÐÕÎɯÛÏÌɯ&132ɯ

ÚÜÙÝÌàɯ ËÌÚÐÎÕɯ ÈÕËɯ ÔÈÕàɯ ÖÍɯ ÛÏÌɯ ŗÌÓËɯ

ÚÈÔ×ÓÐÕÎɯ ÔÌÛÙÐÊÚȰɯ ÏÖÞÌÝÌÙȮɯ ÚÐÕÊÌɯ ÛÏÌɯ

"'È,/ɤ(2$,/ɯ ÖÉÑÌÊÛÐÝÌÚɯ ÞÌÙÌɯ ÍÜÕËÈɪ

ÔÌÕÛÈÓÓàɯËÐřÌÙÌÕÛɯÍÙÖÔɯÛÏÖÚÌɯÖÍɯ$, /Ȯɯ

ÈɯÙÌ-ÞÖÙÒÐÕÎɯÖÍɯÛÏÌɯ$, /ɯÙÌÚ×ÖÕÚÌɯËÌɪ

ÚÐÎÕɯÞÈÚɯÜÕËÌÙÛÈÒÌÕɯÚÜÊÏɯÛÏÈÛɯÛÏÌɯÛÙÈÕɪ

ÚÌÊÛɯÍÙÈÔÌÞÖÙÒɯÞÈÚɯÙÌ×ÓÈÊÌËɯÉàɯÈɯÍÜÓÓɯ

#$,ɯ ÈÕËɯ ÈÓÓɯ ÉÐÖÓÖÎÐÊÈÓɯ ÔÌÛÙÐÊÚɯ ȹŗÚÏȮɯ

ÈÔ×ÏÐÉÐÈÕȮɯÉÌÕÛÏÐÊɯÔÈÊÙÖÐÕÝÌÙÛÌÉÙÈÛÌÚȺɯ

ÞÌÙÌɯËÙÖ××ÌËɯÈÕËɯÙÌ×ÓÈÊÌËɯÞÐÛÏɯÈɯŗÚÏɯ

ÍÖÖËɯȹËÙÐÍÛɯÔÈÊÙÖ-ÐÕÝÌÙÛÌÉÙÈÛÌÚȺɯÔÌÛÙÐÊȭ 

Automatically -derived habitat met-
rics  

 Ûɯ×ÙÌÚÌÕÛȮɯÛÏÌɯ"'È,/ɯ×ÙÖÛÖÊÖÓɯÜÚÌÚɯ

ÈɯÛÞÖ-ÛÐÌÙɯÏÐÌÙÈÙÊÏÐÊÈÓɯÊÏÈÕÕÌÓɯÜÕÐÛɯÊÓÈÚɪ

ÚÐŗÊÈÛÐÖÕɯÉÈÚÌËɯÖÕɯ'ÈÞÒÐÕÚɯÌÛɯÈÓɯȹƕƝƝƗȺɯ

ÈÕËɯ!ÐÚÚÖÕɯÌÛɯÈÓɯȹƖƔƔƚȺȭɯ3ÏÐÚɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯ

ÚàÚÛÌÔɯËÌÓÐÕÌÈÛÌÚɯÊÏÈÕÕÌÓɯÜÕÐÛÚȮɯÕÖÛɯÎÌÖɪ

ÔÖÙ×ÏÐÊɯ ÜÕÐÛÚȮɯ ÈÕËɯ ÈÚɯ ÚÜÊÏɯ ÓÈÊÒÚɯ ÐÔɪ

×ÖÙÛÈÕÛɯ×ÙÖÊÌÚÚɯÐÕÍÌÙÌÕÊÌÚɯÛÏÈÛɯÔÈàɯÓÐÔÐÛɯ

ÖÜÙɯÈÉÐÓÐÛàɯÛÖɯØÜÈÕÛÐÍàɯŗÚÏ-ÏÈÉÐÛÈÛɯÙÌÓÈɪ

ÛÐÖÕÚÏÐ×Úȭɯ3ÏÌɯÊÜÙÙÌÕÛɯ"'È,/ɯÊÏÈÕÕÌÓɯ

ÜÕÐÛɯ ÊÓÈÚÚÐŗÊÈÛÐÖÕɯ ÚàÚÛÌÔɯ ÈÓÚÖɯ ÙÌØÜÐÙÌÚɯ

ÊÙÌÞɯÚÜÉÑÌÊÛÐÝÐÛàȭɯ ËÝÈÕÛÈÎÌÚɯÖÍɯÔÖËÌÓɪ

ÐÕÎɯÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛÚɯÍÙÖÔɯÛÖ×ÖÎÙÈ×Ïàɯ

ÐÕÊÓÜËÌȯ 

¶ &ÙÌÈÛÌÙɯÖÉÑÌÊÛÐÝÐÛàɯËÜÌɯÛÖɯÙÜÓÌ-ÉÈÚÌËɯ

ÜÕÐÛɯÎÌÕÌÙÈÛÐÖÕȰ 

¶ %ÓÌßÐÉÐÓÐÛàɯÐÕɯÛÏÌɯÙÜÓÌɯÚÌÛɯȹÌȭÎȭɯÛÏÙÌÚÏɪ

ÖÓËÚȺɯÞÏÐÊÏȮɯÐÍɯÕÌÊÌÚÚÈÙàȮɯÊÈÕɯÉÌɯ

ÊÏÈÕÎÌËɯÐÕɯÛÏÌɯÍÜÛÜÙÌȭɯ(ÍɯÛÏÌɯÙÜÓÌɯÚÌÛɯ

ÐÚɯÊÏÈÕÎÌËɯÛÏÙÖÜÎÏɯÛÐÔÌȮɯÛÏÌɯÕÌÞɯ

ÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛɯÔÖËÌÓɯÊÈÕɯÉÌɯÙÌ-ÙÜÕɯ

ÖÕɯ×ÙÌÝÐÖÜÚɯàÌÈÙÚɀɯÛÖ×ÖÎÙÈ×ÏÐÊɯËÈÛÈɯ

ÞÐÛÏÖÜÛɯÙÌÚÜÓÛÐÕÎɯÐÕɯÜÕ-ÜÚÌÈÉÓÌɯÓÌÎÈɪ

ÊàɯËÈÛÈÚÌÛÚȰ 

¶ 3ÏÌɯÖ×ÛÐÖÕɯÛÖɯÓÌÝÌÙÈÎÌɯÖÛÏÌÙɯÛÖ×Öɪ

ÎÙÈ×ÏÐÊɯËÈÛÈÚÌÛÚɯȹÌȭÎȭȮɯ+Ð# 1ȺɯÛÏÈÛɯ

×ÙÖÝÐËÌɯÐÔ×ÖÙÛÈÕÛɯÖÜÛ-ÖÍ-ÊÏÈÕÕÌÓɯ

ÊÖÕÛÌßÛȰ 

¶ &ÌÖÔÖÙ×ÏÐÊɯÜÕÐÛɯÔÌÔÉÌÙÚÏÐ×ɯÐÚɯÙÌ×ɪ

ÙÌÚÌÕÛÌËɯÈÚɯÈɯ×ÙÖÉÈÉÐÓÐÛàɯÞÏÐÊÏɯ×ÙÌɪ

ÚÌÙÝÌÚɯÙÌÈÓ-ÞÖÙÓËɯÈÔÉÐÎÜÐÛàɯÐÕɯÜÕÐÛɯ

ÉÖÜÕËÈÙÐÌÚȰ 

¶ 3ÏÌɯÈÉÐÓÐÛàɯÛÖɯÊÙÖÚÚ-ÞÈÓÒɯÞÐÛÏɯÖÛÏÌÙɯ

×ÙÖÎÙÈÔÚɯÛÏÈÛɯÏÈÝÌɯËÐřÌÙÌÕÛɯÜÕÐÛɯ

ËÌŗÕÐÛÐÖÕÚȰɯÈÕË 

¶  ɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÚÊÏÌÔÌɯÛÐÌËɯÛÖɯÎÌÖɪ

ÔÖÙ×ÏÐÊɯ×ÙÖÊÌÚÚÌÚȭ 

6ÐÛÏɯÙÌÚ×ÌÊÛɯÛÖɯ"'È,/ɯ×ÙÖËÜÊÛÚɯÐÕɯ

×ÈÙÛÐÊÜÓÈÙȮɯÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛÚɯÊÈÕɯÉÌɯÊÖÜɪ

×ÓÌËɯ ÞÐÛÏɯ ÙÌ×ÌÈÛɯ ÛÖ×ÖÎÙÈ×ÏÐÊɯ ÚÜÙÝÌàÚɯ

ÈÕËɯ ÈÚÚÖÊÐÈÛÌËɯ #Ö#Úɯ ÛÖɯ ÏÌÓ×ɯ ÐÕÍÖÙÔɯ

ÛÙÌÕËÚɯ ÔÖÕÐÛÖÙÐÕÎȮɯ ÌřÌÊÛÐÝÌÕÌÚÚɯ ÔÖÕÐɪ

ÛÖÙÐÕÎɯÈÕËɯÙÌÚÛÖÙÈÛÐÖÕɯËÌÚÐÎÕȭɯ%ÖÙɯÌßÈÔɪ

×ÓÌȮɯ×ÓÈÊÐÕÎɯ#Ö#ÚɯÐÕɯÛÏÌɯÊÖÕÛÌßÛɯÖÍɯÎÌÖɪ

ÔÖÙ×ÏÐÊɯÜÕÐÛÚɯ×ÙÖÝÐËÌÚɯÐÕÚÐÎÏÛɯÐÕÛÖɯÚÐÛÌ-
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/ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙɯ Ɨƕ 

ÓÌÝÌÓɯ ÉÌÏÈÝÐÖÙɯ ÈÕËɯ ÛÜÙÕÖÝÌÙɯ ÖÍɯ ÏÈÉÐÛÈÛɯ

ȹÌȭÎȭȮɯÙÐśÌɯËÌ×ÖÚÐÛÐÖÕȺȭɯ3ÏÌɯŗÕÈÓɯÖÜÛ×ÜÛɯ

ÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛɯÔÈ×ÚɯÊÈÕɯÛÏÌÕɯÉÌɯÜÛÐɪ

ÓÐáÌËɯÐÕɯ(2$,/ɯŗÚÏ-ÏÈÉÐÛÈÛɯÙÌÓÈÛÐÖÕÚÏÐ×ɯ

ÔÖËÌÓÚɯȹÐȭÌȭȮɯÏàËÙÈÜÓÐÊɯÔÖËÌÓȮɯ-1$(ȮɯÈÕËɯ

ÍÖÙɯ ÌÚÛÐÔÈÛÌÚɯ ÖÍɯ ÊÈÙÙàÐÕÎɯ ÊÈ×ÈÊÐÛàȰɯ ÚÌÌɯ

(2$,/ɯƖƔƕƘȺȭɯ"ÏÈ×ÛÌÙɯ(((ɯ×ÙÌÚÌÕÛÚɯÔÖÙÌɯ

ÐÕÍÖÙÔÈÛÐÖÕɯ ÖÕɯ ÛÏÌɯ È××ÓÐÊÈÛÐÖÕɯ ÖÍɯ ÎÌÖɪ

ÔÖÙ×ÏÐÊɯÊÖÕÛÌßÛɯÜÚÐÕÎɯ1ÐÝÌÙ2ÛàÓÌÚȭɯ 

!ÌÊÈÜÚÌɯ"'È,/ɯÈÕËɯ(2$,/ɯÈÙÌɯÜÚɪ

ÐÕÎɯÔÜÓÛÐ×ÓÌɯÈ××ÙÖÈÊÏÌÚɯÛÖɯËÌÚÊÙÐÉÌɯŗÚÏ-

ÏÈÉÐÛÈÛɯ ÙÌÓÈÛÐÖÕÚÏÐ×ÚȮɯ ÐÕɯ ƖƔƕƗɯ "'È,/ɯ

ÊÖÕÛÐÕÜÌËɯËÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÈɯ&ÌÖÔÖÙ×ÏÐÊɯ

4ÕÐÛɯ3ÖÖÓɯȹ&43Ⱥȭɯ3ÏÌɯÐÕÛÌÕÛɯÖÍɯÛÏÐÚɯÌřÖÙÛɯ

ÐÚɯÛÖɯÉÌɯÈÉÓÌɯÛÖɯÈÜÛÖÔÈÛÐÊÈÓÓàɯÊÓÈÚÚÐÍàɯÏÈÉɪ

ÐÛÈÛɯÜÕÐÛÚȮɯÛÏÈÛɯÐÚȮɯÎÌÕÌÙÈÛÌɯ×ÙÖÊÌÚÚ-ÉÈÚÌËɯ

ÏÐÌÙÈÙÊÏÐÊÈÓɯ ÎÌÖÔÖÙ×ÏÐÊɯ ÊÓÈÚÚÐŗÊÈÛÐÖÕɯ

ÜÕÐÛÚɯ ËÐÙÌÊÛÓàɯ ÍÙÖÔɯ ÛÖ×ÖÎÙÈ×ÏÐÊɯ ËÈÛÈɯ

ȹÌȭÎȭȮɯ "'È,/ɯ #$,ÚȮɯ ÞÈÛÌÙɯ ËÌ×ÛÏɯ ÙÈÚɪ

ÛÌÙÚȺȮɯÚÜÊÏɯÛÏÈÛɯËÌÙÐÝÌËɯÏÈÉÐÛÈÛɯÜÕÐÛÚɯÌßɪ

×ÓÈÐÕɯŗÚÏɯËÌÕÚÐÛÐÌÚɯÈÚɯÞÌÓÓɯÈÚɯÖÙɯÉÌŲÌÙɯ

ÛÏÈÕɯŗÌÓË-ÊÓÈÚÚÐŗÌËɯÏÈÉÐÛÈÛɯÜÕÐÛÚȭɯ 

 Õɯ ÈÜÛÖÔÈÛÌËɯ È××ÙÖÈÊÏɯ ÞÐÓÓɯ ÏÌÓ×ɯ

ÈËËÙÌÚÚɯ ×ÖÛÌÕÛÐÈÓɯ ÊÖÕÊÌÙÕÚɯ ÈÚÚÖÊÐÈÛÌËɯ

ÞÐÛÏɯÊÙÌÞɯÚÜÉÑÌÊÛÐÝÌÓàɯÐÕɯÛÏÌɯŗÌÓËɯÈÕËɯ

×ÖÛÌÕÛÐÈÓÓàɯÌřÌÊÛɯÊÙÌÞɯÛÐÔÌɯÊÖÚÛ-ÚÈÝÐÕÎÚɯ

ÐÕɯÛÏÌɯŗÌÓËɯÈÚɯÞÌÓÓȭɯ ËËÙÌÚÚÐÕÎɯ×ÖÛÌÕÛÐÈÓɯ

ÊÖÕÊÌÙÕÚɯ ÈÉÖÜÛɯ ÊÙÌÞɯ ÚÜÉÑÌÊÛÐÝÐÛàɯ ȹÐȭÌȭȮɯ

ÏÖÞɯÊÖÕÚÐÚÛÌÕÛÓàɯ"'È,/ɯÐÚɯÈÉÓÌɯÛÖɯÊÓÈÚɪ

ÚÐÍàɯ ÏÈÉÐÛÈÛɯ ÜÕÐÛÚɯ ÈÊÙÖÚÚɯ ÊÙÌÞÚȺɯ ÐÚɯ ÐÔɪ

×ÖÙÛÈÕÛɯÉÌÊÈÜÚÌɯÐÕɯÖÙËÌÙɯÛÖɯËÌÛÌÊÛɯÛÙÌÕËÚɯ

ÐÕɯ ÏÈÉÐÛÈÛɯ ÛÏÙÖÜÎÏɯ ÛÐÔÌɯ "'È,/ɯ ÔÜÚÛɯ

ËÐÚÛÐÕÎÜÐÚÏɯÚÐÎÕÈÓɯȹÌȭÎȭȮɯÊÏÈÕÎÌÚɯÐÕɯÎÙÈÐÕɯ

ÚÐáÌȺɯÍÙÖÔɯÕÖÐÚÌɯȹÌȭÎȭɯÔÌÈÚÜÙÌÔÌÕÛɯÌÙÙÖÙȰɯ

ÚÌÌɯ6ÈÙËɯÌÛɯÈÓȭɯƖƔƕƖȮɯ"'È,/ɯȹƖƔƕƗȺɯÈÕËɯ

"ÏÈ×ÛÌÙɯ 5(Ȯɯ ,ÌÛÙÐÊÚɯ  ÚÚÌÚÚÔÌÕÛȮɯ ÍÖÙɯ

ÔÖÙÌɯÐÕÍÖÙÔÈÛÐÖÕɯɯÖÕɯÚÐÎÕÈÓɯÛÖɯÕÖÐÚÌɯÙÈÛÐɪ

ÖÚȭȺ 

1ÌÚÜÓÛÚɯÍÙÖÔɯƖƔƕƗɯ"'È,/ɯ&43ɯËÌɪ

ÝÌÓÖ×ÔÌÕÛɯÈÕËɯÛÌÚÛÐÕÎɯȹ%ÐÎÜÙÌɯƗƗȺɯÚÏÖÞȯ 

¶ ,ÖËÌÓÌËɯÜÕÐÛÚɯÈÙÌɯÎÌÕÌÙÈÓÓàɯÚ×ÈÛÐÈÓÓàɯ

ÊÖÏÌÙÌÕÛȭɯ2ÖÔÌɯÔÈÕÜÈÓɯÌËÐÛÐÕÎɯÔÈàɯ

ÉÌɯÕÌÌËÌËɯÍÖÙɯÏÐÎÏɯÙÌÚÖÓÜÛÐÖÕɯÙÌÚÜÓÛÚȭ 

¶ %ÖÙɯÊÙÌÞɯŗÌÓË-ÊÓÈÚÚÐŗÌËɯÝÌÙÚÜÚɯÔÖËɪ

ÌÓÌËɯÜÕÐÛÚȮɯÈɯÏÐÎÏɯÓÌÝÌÓɯÖÍɯÈÎÙÌÌÔÌÕÛɯ

ÐÕɯÛÏÌɯ×ÌÙÊÌÕÛÈÎÌɯÖÍɯÊÌÓÓÚɯÊÓÈÚÚÐŗÌËɯÈÚɯ

ÛÐÌÙɯƖɯÐÕ-ÊÏÈÕÕÌÓɯÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛÚɯ

ÌßÐÚÛÚȮɯÐÕËÐÊÈÛÐÕÎɯÔÖËÌÓÌËɯÜÕÐÛÚɯÊÖÕɪ

ÚÛÐÛÜÛÌËɯÛÏÌɯÚÈÔÌɯÙÌÓÈÛÐÝÌɯÈÙÌÈȭɯ 

¶ (ÕɯÊÈÚÌÚɯÞÏÌÙÌɯÔÖËÌÓÌËɯÈÕËɯŗÌÓË-

ÊÓÈÚÚÐŗÌËɯÜÕÐÛÚɯÞÌÙÌɯËÐÚÊÙÌ×ÈÕÛȮɯÔÖÚÛɯ

ÔÐÚÊÓÈÚÚÐŗÌËɯÊÌÓÓÚɯÞÌÙÌɯÔÖËÌÓÌËɯÈÚɯ

ÛÙÈÕÚÐÛÐÖÕɯáÖÕÌÚȭɯ(ÕɯÚÏÖÙÛȮɯÛÏÌɯÏÐÎÏɯ

Figure 33. Bear Valley Creek (site CBW05583 -028079) tier 2 manual classification by 
crews vs. tier 2 semi -automated topographic derivation (thresholded at a 68% proba-
bility). Aerial photo is shown for site context. Some manual editing was required in to 
produce this example. (S. Bangen, USU)  
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ƗƖ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

Figure 34. Potential framework for leveraging CHaMP metric information with information from other programs, using exist-
ing PNAMP infrastructure and a ñMonitoring Metadata Exchangeò. (Dashed and dotted lines are conceptual ideas for 2014 
and future years.)  

×ÌÙÊÌÕÛÈÎÌɯÖÍɯÔÖËÌÓÌËɯÛÙÈÕÚÐÛÐÖÕɯ

áÖÕÌÚɯÛÏÈÛɯËÐËɯÕÖÛɯÔÈÛÊÏɯÛÏÌɯÔÈÕÜÈÓɯ

ÊÙÌÞɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÐÚɯÓÐÒÌÓàɯÈɯÙÌÚÜÓÛɯÖÍɯ

ÛÏÌɯÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛɯ×ÙÖÉÈÉÐÓÐÛàɯ

ÛÏÙÌÚÏÖÓËɯÝÈÓÜÌɯÜÚÌËȭɯ 

¶ #ÌÝÌÓÖ×ÔÌÕÛɯÖÍɯÏÐÎÏÌÙɯÎÌÖÔÖÙ×ÏÐÊɯ

ÜÕÐÛɯ×ÙÖÉÈÉÐÓÐÛàɯÛÏÙÌÚÏÖÓËÚɯÞÐÓÓɯÙÌÚÜÓÛɯ

ÐÕɯÓÌÚÚɯ×ÖÓàÎÖÕɯÖÝÌÙÓÈ×ɯÈÕËɯÓÈÙÎÌÙɯ

ÛÙÈÕÚÐÛÐÖÕɯáÖÕÌÚȭɯ3ÏÌÚÌɯáÖÕÌÚɯÈÙÌɯ

ÉÐÖÓÖÎÐÊÈÓÓàɯÐÔ×ÖÙÛÈÕÛɯÈÕËɯÔÈàɯÉÌɯ

ÞÏÌÙÌɯÏÐÎÏÌÙɯŗÚÏɯÜÛÐÓÐáÈÛÐÖÕɯÞÖÜÓËɯ

ÉÌɯÌß×ÌÊÛÌËɯȹÌȭÎȭȮɯÛÙÈÕÚÐÛÐÖÕɯáÖÕÌÚɯ

ÉÌÛÞÌÌÕɯÙÐśÌÚɯÈÕËɯ×ÖÖÓɯÛÈÐÓÚɯÞÖÜÓËɯ

ÉÌɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯÙÌÓÈÛÐÝÌÓàɯÏÐÎÏɯ

Ú×ÈÞÕÐÕÎɯÈÊÛÐÝÐÛàȺȭɯ 

¶ 6ÐÛÏɯÛÏÌɯÌßÊÌ×ÛÐÖÕɯÖÍɯÛÙÈÕÚÐÛÐÖÕɯ

áÖÕÌÚȮɯÞÏÌÙÌɯËÐÚÊÙÌ×ÈÕÊÐÌÚɯÌßÐÚÛÌËɯ

ÉÌÛÞÌÌÕɯÛÏÌɯÔÖËÌÓÌËɯÈÕËɯÔÈÕÜÈÓÓàɯ

ÔÈ××ÌËɯÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛÚɯÛÏÌÙÌɯÞÌÙÌɯ

Ûà×ÐÊÈÓÓàɯÖÕÓàɯÖÕÌɯÖÙɯÛÞÖɯÖÛÏÌÙɯÛà×ÌÚɯ

ÖÍɯÜÕÐÛÚɯÊÓÈÚÚÐŗÌËȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯÔÈÕɪ

ÜÈÓÓàɯÊÓÈÚÚÐŗÌËɯ×ÓÈÕÈÙɯÍÌÈÛÜÙÌÚɯÞÌÙÌɯ

ÔÖËÌÓÌËɯÈÚɯ×ÓÈÕÈÙɯÍÌÈÛÜÙÌÚȮɯÊÖÕÝÌßÐɪ

ÛÐÌÚȮɯÈÕËɯÛÙÈÕÚÐÛÐÖÕÚȭɯ 

¶ 4ÚÌɯÖÍɯÏàÉÙÐËɯËÈÛÈÚÌÛÚȮɯÌȭÎȭɯ+Ð# 1ɯǶɯ

"'È,/ɯÛÖ×ÖɯËÈÛÈȮɯÙÌÚÜÓÛÚɯÐÕɯÎÙÌÈÛÌÙɯ

ÖÜÛ-ÖÍ-ÊÏÈÕÕÌÓɯÊÖÕÛÌßÛɯÉÌÊÈÜÚÌɯ+Ðɪ

# 1ɯɯÊÈ×ÛÜÙÌÚɯÚÜÉÛÓÌɯÖÜÛ-ÖÍ-ÊÏÈÕÕÌÓɯ

ÔÐÊÙÖ-ÛÖ×ÖÎÙÈ×ÏàɯÕÖÛɯ×ÖÚÚÐÉÓÌɯÞÐÛÏɯ

"'È,/ɯÚÜÙÝÌàÚȮɯÎÐÝÌÕɯÊÙÌÞɯÛÐÔÌȭ 

¶ 3ÏÌɯƖƔƕƗɯÈ××ÓÐÊÈÛÐÖÕɯÖÍɯÛÏÌɯ&43ɯ

ÜÚÌËɯƖƔƕƕɯŗÌÓËɯÚÌÈÚÖÕɯÊÙÌÞɯÝÈÙÐÈÉÐÓɪ

ÐÛàɯËÈÛÈɯÈÕËɯÛÏÌɯØÜÈÓÐÛàɯÖÍɯÛÖ×ÖÎÙÈɪ

×ÏàɯÊÖÓÓÌÊÛÌËɯÉàɯ"'È,/ɯÊÙÌÞÚȭɯ3ÏÐÚɯ

ÏÈÚɯÝÈÚÛÓàɯÐÔ×ÙÖÝÌËɯÚÐÕÊÌɯƖƔƕƕȭɯ

3ÏÜÚȮɯÛÏÌÙÌɯÞÐÓÓɯÓÐÒÌÓàɯÉÌɯÓÌÚÚɯÝÈÙÐÈɪ

ÉÐÓÐÛàɯÐÕɯÔÖËÌÓÌËɯÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛÚɯ

ÈÚɯËÈÛÈɯÍÙÖÔɯƖƔƕƖȮɯƖƔƕƗɯÈÕËɯÖÕÞÈÙËɯ

ÈÙÌɯ×ÐÓÖÛÌËɯÞÐÛÏɯÛÏÌɯ&43ɯÈÕËɯÌÝÈÓÜɪ

ÈÛÌËȭ 

(ÕɯƖƔƕƘɯ"'È,/ɯÞÐÓÓɯÊÖÕÛÐÕÜÌɯÛÖɯ×ÐÓÖÛɯ

ÈÕËɯÌÝÈÓÜÈÛÌɯÛÏÌɯÜÛÐÓÐÛàɯÈÕËɯÊÈ×ÈÉÐÓÐÛàɯÖÍɯ

ÈÜÛÖ-ËÌÙÐÝÌËɯÔÌÛÙÐÊÚɯÍÖÙɯÜÚÌɯÐÕɯÊÖÓÓÈÉÖɪ

ÙÈÛÖÙÚɀɯŗÚÏ-ÏÈÉÐÛÈÛɯÙÌÓÈÛÐÖÕÚÏÐ×ɯÔÖËÌÓÚȮɯ

ÈÕËɯÞÏÌÛÏÌÙɯÛÏÌɯÜÚÌɯÖÍɯÈÜÛÖ-ÎÌÕÌÙÈÛÌËɯ

ÔÌÛÙÐÊÚɯ ÊÖÜÓËɯ ÌřÌÊÛɯ ×ÖÛÌÕÛÐÈÓɯ ÊÖÚÛ-

ÚÈÝÐÕÎÚɯÐÕɯÛÏÌɯŗÌÓËɯÈÕËɯÙÌËÜÊÌɯÊÙÌÞɯÚÜÉɪ

ÑÌÊÛÐÝÐÛàȭɯ2×ÌÊÐŗÊɯÕÌßÛɯÚÛÌ×ÚɯÔÈàɯÐÕÊÓÜËÌȯ 

¶ #ÌÝÌÓÖ×ɯÈɯÙÜÓÌɯÚÌÛɯÍÖÙɯÊÓÈÚÚÐŗÊÈÛÐÖÕɯÖÍɯ

ÛÐÌÙɯÍÖÜÙɯÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛÚɯÍÖÙɯÞÏÐÊÏɯ

ËÌÙÐÝÈÛÐÖÕɯÞÐÓÓɯÕÖÛɯÉÌɯÍÜÓÓàɯÈÜÛÖÔÈÛɪ

ÌËɯÉÌÊÈÜÚÌɯÈÜßÐÓÐÈÙàɯȹÐȭÌȭɯÕÖÕ-

ÛÖ×ÖÎÙÈ×ÏÐÊȺɯÔÌÛÙÐÊÚȮɯÈÙÌɯÙÌØÜÐÙÌËȭɯ 

¶ !ÜÐÓËɯÈɯÜÚÌÙɯÛÖÖÓÉÈÙɯÞÐÛÏÐÕɯ ÙÊ&(2ɯ

ÞÐÛÏɯÈÕɯÖ×ÛÐÖÕɯÍÖÙɯÜÚÌÙÚɯÛÖɯÉÌɯÈÉÓÌɯÛÖɯ

ÔÈÕÜÈÓÓàɯËÌÓÐÕÌÈÛÌɯÛÐÌÙɯÍÖÜÙɯÜÕÐÛÚɯ

ÛÏÈÛɯÙÌØÜÐÙÌɯÈÜßÐÓÐÈÙàɯÌÝÐËÌÕÊÌȭɯ 

¶ 3ÌÚÛɯÛÏÌɯ&43ɯÈÊÙÖÚÚɯÈÓÓɯ"'È,/ɯÚÐÛÌÚɯ

ɬɯ.ÕÊÌɯÛÏÌɯÜÚÌÙɯÐÕÛÌÙÍÈÊÌɯÐÚɯÉÜÐÓÛɯÐÛɯ

ÞÐÓÓɯÉÌɯÛÌÚÛÌËɯÈÊÙÖÚÚɯÈÓÓɯ"'È,/ɯÚÐÛÌÚȭɯ
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/ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙɯ ƗƗ 

3ÏÐÚɯ×ÙÖÊÌÚÚɯÞÐÓÓɯÐÕÌÝÐÛÈÉÓàɯŘÈÎɯÐÚɪ

ÚÜÌÚɯÞÐÛÏÐÕɯÛÏÌɯÈÜÛÖÔÈÛÌËɯÈÙÊÏÐÛÌÊɪ

ÛÜÙÌɯËÌÚÐÎÕɯÛÏÈÛɯÞÐÓÓɯÕÌÌËɯÛÖɯÉÌɯÈËɪ

ËÙÌÚÚÌËȭɯ#ÜÌɯÛÖɯÛÏÌɯÚÏÌÌÙɯËÐÝÌÙÚÐÛàɯÖÍɯ

"'È,/ɯÚÐÛÌÚɯÚÈÔ×ÓÌËɯÞÌɯÈÕÛÐÊÐ×ÈÛÌɯ

ÚÌÝÌÙÈÓɯÙÖÜÕËÚɯÖÍɯÛÌÚÛÐÕÎɯÈÕËɯÙÜÓÌ-ÚÌÛɯ

ÈËÑÜÚÛÔÌÕÛÚȭɯ 

¶ 5ÈÓÐËÈÛÌɯÈÎÈÐÕÚÛɯ"'È,/ɯÙÌ×ÌÈÛɯÚÐÛÌÚɯ

-ɯ ɯÎÙÌÈÛÌÙɯËÌÎÙÌÌɯÖÍɯÝÈÙÐÈÉÐÓÐÛàɯÐÕɯ

ÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛɯËÌÙÐÝÈÛÐÖÕɯÞÈÚɯÖÉɪ

ÚÌÙÝÌËɯÈÔÖÕÎɯÛÖ×ÖÎÙÈ×ÏÐÊɯËÈÛÈÚÌÛÚɯ

ÊÖÓÓÌÊÛÌËɯÉàɯËÐřÌÙÌÕÛɯÊÙÌÞÚɯÛÏÈÕɯÞÈÚɯ

Ïà×ÖÛÏÌÚÐáÌËȭɯ3ÖɯÛÌÚÛɯÛÏÌɯÈÚÚÜÔ×ÛÐÖÕɯ

ÛÏÈÛɯÛÖ×ÖÎÙÈ×ÏÐÊɯÚÜÙÝÌàɯËÈÛÈɯÏÈÚɯ

ÐÔ×ÙÖÝÌËɯÚÐÕÊÌɯƖƔƕƕɯÈÕËɯÛÏÌÙÌÍÖÙÌɯ

ÎÌÖÔÖÙ×ÏÐÊɯÜÕÐÛÚɯÞÐÓÓɯÉÌɯÔÖËÌÓÌËɯ

ÔÖÙÌɯÊÖÕÚÐÚÛÌÕÛÓàȮɯ"'È,/ɯÞÐÓÓɯÈÚɪ

ÚÌÚÚɯÛÏÌɯÝÈÙÐÈÉÐÓÐÛàɯÐÕɯÎÌÖÔÖÙ×ÏÐÊɯ

ÜÕÐÛɯËÌÙÐÝÈÛÐÖÕɯÈÔÖÕÎɯÊÙÌÞÚɯÈÛɯÈɯ

ÚÜÉÚÌÛɯÖÍɯƖƔƕƖɯÈÕËɯƖƔƕƗɯÙÌ×ÌÈÛɯÚÐÛÌÚȭɯ 

Metric Interoperability  

3ÏÌÙÌɯ ÈÙÌɯ ÔÈÕàɯ ÍÈÊÌÛÚɯ ÛÖɯ ÊÖÕÚÐËÌÙɯ

ÞÏÌÕɯËÐÚÊÜÚÚÐÕÎɯ ×ÙÖÎÙÈÔɯ ÔÌÛÙÐÊɯ ÐÕɪ

ÛÌÙÖ×ÌÙÈÉÐÓÐÛàȭɯ%ÖÙɯÌßÈÔ×ÓÌȮɯÔÌÛÙÐÊÚɯÍÙÖÔɯ

ÛÞÖɯÖÙɯÔÖÙÌɯ×ÙÖÎÙÈÔÚɯÞÖÜÓËɯÕÌÌËɯÛÖɯ

ÚÏÈÙÌɯÛÏÌɯÚÈÔÌɯÊÈÓÊÜÓÈÛÐÖÕɯÈÕËɯÖÜÛ×ÜÛɯ

ÍÖÙÔÈÛɯÛÖɯÉÌɯÚÛÖÙÌËɯÐÕɯÈÕËɯÚÌÙÝÌËɯÍÙÖÔɯ

ÊÖÔÔÖÕɯËÈÛÈÉÈÚÌȭɯ 

(ÕɯƖƔƕƗɯ"'È,/ɯÊÖÕÛÐÕÜÌËɯÛÖɯÚÜ××ÖÙÛɯ

ÌÝÈÓÜÈÛÐÖÕÚɯ ÖÍɯ "'È,/-/(!.ɯ ×ÙÖÎÙÈÔɯ

ÔÌÛÙÐÊɯ ÐÕÛÌÙÖ×ÌÙÈÉÐÓÐÛàȭɯ (ÕÍÖÙÔÈÛÐÖÕɯ ÖÕɯ

ÛÏÐÚɯÌřÖÙÛɯÐÚɯ×ÙÌÚÌÕÛÌËɯÐÕɯ"ÏÈ×ÛÌÙɯ5((ȭɯ(Õɯ

ƖƔƕƗɯ"'È,/ɯËÌÝÌÓÖ×ÔÌÕÛɯÛÌÈÔɯÔÌÔɪ

ÉÌÙÚɯ ÈÓÚÖɯ Ìß×ÓÖÙÌËɯ Ö×ÛÐÖÕÚɯ ÛÖɯ ÓÌÝÌÙÈÎÌɯ

ÌßÐÚÛÐÕÎɯÔÌÛÈËÈÛÈɯÚÛÖÙÈÎÌɯÈÕËɯ×ÖÐÕÛɯËÐÚɪ

×ÓÈàɯ ÍÙÈÔÌÞÖÙÒÚɯ ÊÙÌÈÛÌËɯ ÛÏÙÖÜÎÏɯ

/- ,/ɯÈÚɯÈɯÔÌÊÏÈÕÐÚÔɯÉàɯÞÏÐÊÏɯÐÕÍÖÙɪ

ÔÈÛÐÖÕɯÍÙÖÔɯÔÜÓÛÐ×ÓÌɯ×ÙÖÎÙÈÔÚɯÊÖÜÓËɯÉÌɯ

ÚÏÈÙÌËɯÞÐÛÏɯÜÚÌÙÚȭɯ%ÐÎÜÙÌɯƗƘɯËÌ×ÐÊÛÚɯÏÖÞɯ

Èɯ,ÖÕÐÛÖÙÐÕÎɯ,ÌÛÈËÈÛÈɯ$ßÊÏÈÕÎÌɯÊÖÜÓËɯ

ÚÌÙÝÌɯ ÐÕÍÖÙÔÈÛÐÖÕɯ ÈÉÖÜÛɯ ËÐřÌÙÌÕÛɯ ×ÙÖɪ

ÎÙÈÔÚɀɯËÈÛÈɯÛÏÙÖÜÎÏɯÈɯÊÖÔÔÖÕɯÐÕÛÌÙÍÈÊÌȭɯ

#ÈÚÏÌËɯ ÈÕËɯ ËÖŲÌËɯ ÓÐÕÌÚɯ ÐÕɯ ÙÌ×ÙÌÚÌÕÛɯ

ÊÖÕÊÌ×ÛÜÈÓɯÕÌßÛɯÚÛÌ×ÚɯÍÖÙɯÔÜÓÛÐ-×ÙÖÎÙÈÔɯ

ÔÌÛÙÐÊɯÐÕÛÌÎÙÈÛÐÖÕɯÞÖÙÒȭɯ 

6ÐÛÏɯÙÌÚ×ÌÊÛɯÛÖɯ"'È,/ɀÚɯÔÌÛÙÐÊɯÐÕɪ

ÊÓÜÚÐÖÕɯÙÜÓÌÚȮɯÐÔ×ÖÙÛÈÕÛɯÊÖÔ×ÖÕÌÕÛÚɯÖÍɯ

ÈÕɯÐÕÛÌÙ-×ÙÖÎÙÈÔɯÌÝÈÓÜÈÛÐÖÕɯÐÕÊÓÜËÌȯ 

¶ (ÕÍÖÙÔÈÛÐÖÕɯÊÖÕÛÌÕÛɯɬɯÐÚɯÛÏÌɯÔÌÛÙÐÊɯ

Ú×ÌÊÐŗÊÈÓÓàɯÙÌÓÈÛÌËɯÛÖɯÚÈÓÔÖÕÐËɯ

×ÙÖËÜÊÛÐÝÐÛàɯÐÕÊÓÜËÐÕÎɯÚÜÙÝÐÝÈÓɯÈÕËɯ

ÎÙÖÞÛÏȳ 

¶ #ÈÛÈɯÍÖÙÔɯɬɯ#ÖÌÚɯÛÏÌɯÔÌÛÙÐÊɯ×ÙÖÝÐËÌɯ

ÙÖÉÜÚÛɯÚÛÈÛÐÚÛÐÊÈÓɯÐÕÍÖÙÔÈÛÐÖÕɯÈÕËɯØÜÈÓɪ

ÐÛàɯËÈÛÈɯȹÐȭÌȭȮɯÊÈÕɯÐÛɯËÌÛÌÊÛɯÏÌÛÌÙÖÎÌÕÌÐɪ

ÛàȮɯÐÚɯÐÛɯÙÌ×ÌÈÛÈÉÓÌȺȳ 

¶ %ÌÈÚÐÉÐÓÐÛàɯɬɯ"ÈÕɯÛÏÌɯÔÌÛÙÐÊÚɯÉÌɯÎÌÕÌÙɪ

ÈÛÌËɯÉàɯŗÌÓËɯÛÖÖÓÚɯÈÕËɯÚÖÍÛÞÈÙÌɯÊÜÙɪ

ÙÌÕÛÓàɯÈÝÈÐÓÈÉÓÌȮɯÈÕËɯÊÈÕɯŗÌÓËɯÞÖÙÒɯÉÌɯ

×ÌÙÍÖÙÔÌËɯÉàɯƗɯ×ÌÙÚÖÕɯÊÙÌÞɤËÈàɯÈÛɯ

ƜƔǔɯÖÍɯÚÐÛÌÚɯÚÈÔ×ÓÌËȳ 

,ÌÛÙÐÊɯ ÐÕÛÌÙÖ×ÌÙÈÉÐÓÐÛàɯ ÌÝÈÓÜÈÛÐÖÕÚɯ

ÚÏÖÜÓËɯÊÖÕÚÐËÌÙɯÞÏÌÛÏÌÙɯÊÙÖÚÚ-ÞÈÓÒÚɯÊÈÕɯ

ÉÌɯËÌÝÌÓÖ×ÌËɯÛÖɯÔÈÒÌɯÔÌÛÙÐÊÚɯÍÙÖÔɯÚÌ×Èɪ

ÙÈÛÌɯ×ÙÖÎÙÈÔÚɯÊÖÔ×ÈÙÈÉÓÌɯÈÕËɯÏÖÞɯÛÖɯ

ØÜÈÕÛÐÍàɯ ÌÙÙÖÙÚɯ ÖÙɯ ÉÐÈÚɯ ÐÕËÜÊÌËɯ ÍÙÖÔɯ

×ÙÖÎÙÈÔ-×ÙÖÎÙÈÔɯ ÔÌÛÙÐÊɯ ËÐřÌÙÌÕÊÌÚȭɯ

4ÓÛÐÔÈÛÌÓàȮɯÐÍɯÔÌÛÙÐÊÚɯÈÙÌɯÕÖÛɯÐÕÛÌÙÖ×ÌÙÈɪ

ÉÓÌɯÚÐÎÕÐŗÊÈÕÛɯÞÖÙÒɯÔÈàɯÉÌɯÙÌØÜÐÙÌËɯÛÖɯ

ÔÈÒÌɯÛÏÌÔɯÐÕÛÌÙÊÏÈÕÎÌÈÉÓÌȮɯÖÙɯÛÏÌɯÌÕËɯ

ÙÌÚÜÓÛɯÔÈàɯÕÖÛɯÎÙÌÈÛÓàɯÐÔ×ÙÖÝÌɯÌÓÜÊÐËÈɪ

ÛÐÖÕɯÖÍɯŗÚÏ-ÏÈÉÐÛÈÛɯÙÌÓÈÛÐÖÕÚÏÐ×Úȭɯ ÊÊÖÙËɪ

ÐÕÎÓàȮɯÈɯÊÖÔ×ÙÌÏÌÕÚÐÝÌɯÈ××ÙÖÈÊÏɯÛÖɯ×ÙÖɪ

ÎÙÈÔɯÔÌÛÙÐÊɯÐÕÛÌÎÙÈÛÐÖÕɯÕÌÌËÚɯÛÖɯÐÕÊÓÜËÌɯ

ËÐÚÊÜÚÚÐÖÕɯÖÍɯÞÏÈÛɯÔÖËÐŗÊÈÛÐÖÕÚɯÛÖɯÚÈÔɪ

×ÓÌɯ ÍÙÈÔÌȹÚȺȮɯ ÞÌÐÎÏÛÚȮɯ ÌÛÊȭɯ ÔÈàɯ ÉÌɯ ÙÌɪ

ØÜÐÙÌËɯÛÖɯÍÜÓÓàɯÐÕÛÌÎÙÈÛÌɯÛÏÌɯÚÛÜËàɯËÌɪ

ÚÐÎÕÚɯ ÍÙÖÔɯ ÖÕÌɯ ÖÙɯ ÔÜÓÛÐ×ÓÌɯ ×ÙÖÎÙÈÔÚȭɯ

3ÏÐÚɯÚÛÌ×ɯÐÚɯÕÌÊÌÚÚÈÙàɯÐÍɯÐÕÛÌÙÖ×ÌÙÈÉÐÓÐÛàɯ

ÐÚɯÔÌÈÕÛɯÛÖɯÐÕÊÓÜËÌɯÛÏÌɯÈÉÐÓÐÛàɯÛÖɯÓÌÝÌÙÈÎÌɯ

ËÈÛÈɯÍÙÖÔɯÔÜÓÛÐ×ÓÌɯ×ÙÖÎÙÈÔÚɯÐÕɯÛÏÌɯÌÓÜɪ

ÊÐËÈÛÐÖÕɯ ÖÍɯ ŗÚÏ-ÏÈÉÐÛÈÛɯ ÙÌÓÈÛÐÖÕÚÏÐ×Úɯ

ȹ%ÐÎÜÙÌɯƗƙȺȭɯ 

+ÈÚÛÓàȮɯ ÐÛɯ ÐÚɯ ÐÔ×ÖÙÛÈÕÛɯ ÛÏÈÛɯ ÌÝÈÓÜÈɪ

ÛÐÖÕÚɯÖÍɯ×ÙÖÎÙÈÔɯÐÕÛÌÙÖ×ÌÙÈÉÐÓÐÛàɯÊÖÕÚÐËɪ

ÌÙɯÞÏÌÛÏÌÙɯÖÛÏÌÙɯ×ÙÖÎÙÈÔÚɯÞÐÓÓɯÉÌɯÈÉÓÌɯ

ÛÖɯÚÜ××ÖÙÛɯÊÏÈÕÎÌɯÈÕËɯÍÈÊÐÓÐÛÈÛÌɯÐÕÛÌÎÙÈɪ

ÛÐÖÕȭɯ 

Figure 36. An evaluation of metric interoperability should be multi - faceted and 
consider how to incorporate different sampling designs, and the quality of differ-
ent metrics.  

Summary Products : Help managers make decisions based on status 

and trend of habitat quality in a watershed and make choices of habitat 

restoration actions where and when? 

Sampling Designs: Where and when we sample to get data at the 

spatial and temporal scales required for management decisions? 

Monitoring Protocols: What do we sample? How should we sample 

sites in the most cost effective manner, and meet target levels of 

precision and confidence?

Metric Calculations and DataBase Management: Raw data and 

metric calculation, QAQC. Metric output for data analyses What level 

of confidence and precision do we need for each type?

Summary 

Products

Metrics, 

DBMS

Study Design

Protocols
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Extrapolating CHaMP Metrics and 
Indicators to Unsampled TRT Popu-
lations  

"'È,/ɀÚɯ ÕÐÕÌɯ ÞÈÛÌÙÚÏÌËÚɯ ÊÖÝÌÙɯ Èɯ

ÍÙÈÊÛÐÖÕɯÖÍɯÛÏÌɯËÖÔÈÐÕɯÖÍɯÓÐÚÛÌËɯ"ÏÐÕÖÖÒɯ

ÈÕËɯÚÛÌÌÓÏÌÈËɯÐÕɯÛÏÌɯÐÕÛÌÙÐÖÙɯ"ÖÓÜÔÉÐÈɯ

ÉÈÚÐÕɯȹ%ÐÎÜÙÌɯƗƚȮɯÕÌßÛɯ×ÈÎÌȺȭɯ3ÏÌÙÌÍÖÙÌȮɯÈɯ

ÒÌàɯØÜÌÚÛÐÖÕɯÖÍɯÐÕÛÌÙÌÚÛɯÛÖɯÔÈÕÈÎÌÙÚɯÈÕËɯ

ÙÌÚÛÖÙÈÛÐÖÕɯ×ÙÈÊÛÐÛÐÖÕÌÙÚɯÐÚɯÛÖɯÞÏÈÛɯÌßÛÌÕÛɯ

"'È,/ɯ ÙÌÚÜÓÛÚɯ ÔÐÎÏÛɯ ÉÌɯ ÌßÛÌÕËÌËɤ
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 ÓÛÏÖÜÎÏɯÛÏÌɯ"'È,/ɯÞÈÛÌÙÚÏÌËÚɯÞÌÙÌɯ

ÕÖÛɯÚÛÈÛÐÚÛÐÊÈÓÓàɯÚÌÓÌÊÛÌËɯÍÙÖÔɯÛÏÌɯ×Ö×ÜÓÈɪ

ÛÐÖÕɯÖÍɯ×ÖÛÌÕÛÐÈÓɯȿ"'È,/ɀɯÞÈÛÌÙÚÏÌËÚɯÐÕɯ

ÛÏÌɯ313ɯËÖÔÈÐÕȮɯÐÛɯÔÐÎÏÛɯÉÌɯÈÙÎÜÌËɯÛÏÈÛɯ

ÔÌÛÙÐÊɯËÈÛÈɯÍÙÖÔɯÛÏÌɯÚÈÔ×ÓÌËɯ"'È,/ɯ

ÞÈÛÌÙÚÏÌËÚɯ ÛÏÈÛɯ ÊÖÝÌÙɯ ƕƙǔɯ ÖÙɯ ÏÐÎÏÌÙɯ

×ÙÖ×ÖÙÛÐÖÕɯÖÍɯ313ɯÊÓÈÚÚÌÚɯÊÖÜÓËɯÉÌɯÌßɪ
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Figure 36. Map displaying the spatial extent of Chinook and anadromous steelhead TRT populations in the Columbia (purple 
and orange), and the extent of watersheds that CHaMP monitored during 2011 ï 2013.  


