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/(!.  / "%(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 

ÉÐÓÐÛàɯ ÛÖɯ ËÌÛÌÊÛɯ ÛÙÌÕËɯ ÞÐÓÓɯ ÐÔ×ÙÖÝÌɯ ÚÜÉɪ
ÚÛÈÕÛÐÈÓÓàɯ ÈÍÛÌÙɯ ÛÏÌɯ ÕÌßÛɯ ÛÏÙÌÌ-àÌÈÙɯ ÚÈÔɪ
×ÓÐÕÎɯ×ÈÕÌÓɯÐÚɯÊÖÔ×ÓÌÛÌËɯÐÕɯƖƔƕƚȮɯ×ÌÙɯÛÏÌɯ
ÚÛÜËàɯËÌÚÐÎÕȭ 

3ÏÌɯ"'È,/ɯ ɯ ×ÙÖÛÖÊÖÓɯ ÊÈ×ÐÛÈÓÐáÌÚɯ ÖÕɯ
ÕÜÔÌÙÖÜÚɯ ×ÙÌÌßÐÚÛÐÕÎɯ ÚÜÙÝÌàɯ ÌřÖÙÛÚȮɯ
ÙÌÚÜÓÛÐÕÎɯ ÐÕɯ ÚÜÉÚÛÈÕÛÐÈÓɯ ÊÖÔ×ÈÛÐÉÐÓÐÛàɯ ÖÍɯ
ÔÌÛÙÐÊÚɯÈÊÙÖÚÚɯÙÌÎÐÖÕÈÓɯÈÕËɯÕÈÛÐÖÕÈÓɯÏÈÉɪ
ÐÛÈÛɯÚÜÙÝÌàɯÐÕÐÛÐÈÛÐÝÌÚȭɯ (Ûɯ ÐÚɯÈÓÚÖɯËÌÚÐÎÕÌËɯ
ÛÖɯ ÐÕÊÖÙ×ÖÙÈÛÌɯ ÌÔÌÙÎÐÕÎɯ ÙÌÔÖÛÌɯ ÚÌÕÚÐÕÎɯ
ÛÌÊÏÕÐØÜÌÚɯ ÚÜÊÏɯ ÈÚɯ +ÐÎÏÛɯ #ÌÛÌÊÛÐÖÕɯ ÈÕËɯ
1ÈÕÎÐÕÎɯ ȹ+Ð# 1Ⱥɯ ÈÕËɯ ÈÌÙÐÈÓɯ ×ÏÖÛÖÎɪ
ÙÈ×ÏàȮɯÌÕÈÉÓÐÕÎɯÚÞÐÍÛɯËÈÛÈɯÈÊØÜÐÚÐÛÐÖÕɯÈÛɯ
ÙÌÓÈÛÐÝÌÓàɯ ÓÈÙÎÌɯ Ú×ÈÛÐÈÓɯ ÚÊÈÓÌÚȭɯ3ÏÌÚÌɯ ÍÌÈɪ
ÛÜÙÌÚɯ ÈÓÓÖÞɯ ÛÏÌɯ ËÌÝÌÓÖ×ÔÌÕÛɯ ÖÍɯ ŗÚÏɤ
ÏÈÉÐÛÈÛɯ ÙÌÓÈÛÐÖÕÚÏÐ×Úɯ ÈÛɯ ÔÜÓÛÐ×ÓÌɯ Ú×ÈÛÐÈÓɯ
ÚÊÈÓÌÚȮɯ×ÙÖÝÐËÌɯÛÏÌɯÉÈÚÐÚɯÍÖÙɯËÌÛÈÐÓÌËɯÙÌÚɪ
ÛÖÙÈÛÐÖÕɯ ËÌÚÐÎÕȮɯ ÚÜ××ÖÙÛɯ ÌÝÈÓÜÈÛÐÖÕÚɯ ÖÍɯ
ÏÈÉÐÛÈÛɯ ÙÌÚÛÖÙÈÛÐÖÕȮɯ ÈÕËɯ ×ÓÈÊÌɯ ÊÏÈÕÎÌÚɯ
ÐÕÛÖɯÛÏÌɯÊÖÕÛÌßÛɯÖÍɯÕÈÛÜÙÈÓɯ×ÙÖÊÌÚÚÌÚɯÛÏÈÛɯ
ÊÖÕÚÛÈÕÛÓàɯÈÓÛÌÙɯÐÕ-ÚÛÙÌÈÔɯÏÈÉÐÛÈÛȭ 

"'È,/ɀÚɯ ÚÛÈÕËÈÙËÐáÌËɯ ÔÌÛÙÐÊÚɯ ÈÕËɯ
ËÖÊÜÔÌÕÛÈÛÐÖÕɯÖÍɯ×ÏàÚÐÊÈÓɯÊÏÈÕÎÌÚɯÍÙÖÔɯ
ÏÈÉÐÛÈÛɯ ÙÌÚÛÖÙÈÛÐÖÕɯ ÊÈÕɯ ÜÓÛÐÔÈÛÌÓàɯ ÉÌɯ
ÜÚÌËɯ ÛÖɯ×ÙÌËÐÊÛɯŗÚÏɯ ÙÌÚ×ÖÕÚÌȭɯ!ÌÎÐÕÕÐÕÎɯ

ÞÐÛÏɯ ÛÏÌɯ ƖƔƕƙɯ ÙÌ×ÖÙÛȮɯ ÛÏÌɯ ÙÌÓÈÛÐÖÕÚÏÐ×ɯ
ÉÌÛÞÌÌÕɯ ÏÈÉÐÛÈÛɯ ÙÌÚÛÖÙÈÛÐÖÕɯ ÈÊÛÐÖÕÚɯ ÈÕËɯ
ÊÏÈÕÎÌÚɯÐÕɯÛÏÌɯÍÙÌÚÏÞÈÛÌÙɯ×ÙÖËÜÊÛÐÝÐÛàɯÖÍɯ
ÚÈÓÔÖÕɯ ÈÕËɯ ÚÛÌÌÓÏÌÈËɯ ÞÐÓÓɯ ÉÌɯ ×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,/ɯËÈÛÈɯ ÐÚɯ ÛÖɯÜÕËÌÙɪ
ÚÛÈÕËɯ ÏÐÎÏ-ÓÌÝÌÓɯ ȹÞÈÛÌÙÚÏÌËȮɯ $24Ȯɯ ÈÕËɯ
!ÈÚÐÕ-ÞÐËÌȺɯ ÏÈÉÐÛÈÛɯ ÚÛÈÛÜÚɯ ÈÕËɯ ÛÙÌÕËÚɯ
ÛÏÈÛɯ ÊÈÕɯ ÉÌɯ ÜÚÌËɯ ÍÖÙɯ ÔÈÕÈÎÌÔÌÕÛɯ ËÌÊÐɪ
ÚÐÖÕ-ÔÈÒÐÕÎɯȹÐȭÌȭȮɯÛÏÌɯ*,0ÚȺȭɯ(ÕɯÈËËÐÛÐÖÕɯ
ÛÖɯ ÙÌØÜÐÙÐÕÎɯ ÌßÛÌÕÚÐÝÌɯ ÈÕËɯ ÙÌÓÐÈÉÓÌɯ ËÈɪ
ÛÈÚÌÛÚȮɯÚÜÊÏɯÙÌ×ÖÙÛÐÕÎɯÜÚÜÈÓÓàɯÙÌØÜÐÙÌÚɯÈÕɯ
ÈÉÐÓÐÛàɯ ÛÖɯ ÚÜÔÔÈÙÐáÌɯ ÛÏÌɯ ËÈÛÈɯ ÜÚÐÕÎɯ
ÛÏÙÌÚÏÖÓËɯ ÝÈÓÜÌÚɯ ɬÎÖÖËȮɯ ÔÈÙÎÐÕÈÓɯ ÖÙɯ
×ÖÖÙɯÏÈÉÐÛÈÛɯÈÕËɤÖÙɯÏÈÉÐÛÈÛɯ ÛÙÌÕËÚȮɯ ÊÖÔɪ
×ÈÙÌËɯ ÛÖɯ Èɯ ÉÈÚÌɯ ÊÖÕËÐÛÐÖÕȭɯ "'È,/ɯ ÐÚɯ
ÞÖÙÒÐÕÎɯ ÞÐÛÏɯ /- ,/ɯ ÈÕËɯ ÖÛÏÌÙÚɯ ÛÖɯ
ËÌÝÌÓÖ×ɯÈÕɯÖÕÓÐÕÌɯÐÕÛÌÙÍÈÊÌɯÛÏÈÛɯÞÐÓÓɯ×ÙÖɪ
ÝÐËÌɯ ÈÊÊÌÚÚɯ ÐÕËÐÊÈÛÖÙÚɯ ÈÕËɯ ÚÜÔÔÈÙàɯ ÙÌɪ
×ÖÙÛÐÕÎɯ ×ÙÖËÜÊÛÚɯ ÛÖɯ ÚÜ××ÖÙÛɯ ÔÈÕÈÎÌɪ
ÔÌÕÛɯËÌÊÐÚÐÖÕ-ÔÈÒÐÕÎȭɯ3ÖɯÍÈÊÐÓÐÛÈÛÌɯÙÌÈËɪ
ÌÙɯÙÌÝÐÌÞɯÖÍɯÛÏÌɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚɯÈÕËɯÛÙÌÕËÚɯ
ÚÌÊÛÐÖÕɯ ÖÕɯ ÛÏÌɯ ÕÌßÛɯ ×ÈÎÌȮɯ %ÐÎÜÙÌɯ ƕɯ ÈÕËɯ
ÛÏÌɯÛÌßÛɯÉÖßɯ×ÙÌÚÌÕÛɯÈɯ×ÙÐÔÌÙɯÖÕɯÝÐÌÞÐÕÎɯ
ÈÕËɯÜÕËÌÙÚÛÈÕËÐÕÎɯÉÖß×ÓÖÛÚȭ 

EXECUTIVE SUMMARY 

Background 
3ÏÌɯ "ÖÓÜÔÉÐÈɯ 'ÈÉÐÛÈÛɯ ,ÖÕÐÛÖÙÐÕÎɯ

/ÙÖÎÙÈÔɯȹ"'È,/Ȱɯ!/ ɯ/ÙÖÑÌÊÛɯ-ÖȭɯƖƔƕƕ-
ƔƔƚ-ƔƔȺɯÐÚɯËÌÚÐÎÕÌËɯÛÖɯÊÖÓÓÌÊÛɯÐÕÍÖÙÔÈÛÐÖÕɯ
ÖÕɯÛÙÐÉÜÛÈÙàɯÏÈÉÐÛÈÛɯÈŲÙÐÉÜÛÌÚɯÛÏÈÛɯÊÈÕɯÉÌɯ
ÜÚÌËɯÛÖɯ×ÙÌËÐÊÛɯÛÏÌɯÍÙÌÚÏÞÈÛÌÙɯ×ÙÖËÜÊÛÐÝɪ
ÐÛàɯ ÖÍɯ ÈÕÈËÙÖÔÖÜÚɯ ÚÈÓÔÖÕÐËÚɯ ÙÌÓÐÈÉÓàȭɯ
3ÏÌɯ (ÕÛÌÎÙÈÛÌËɯ 2ÛÈÛÜÚɯ ÈÕËɯ $řÌÊÛÐÝÌÕÌÚÚɯ
,ÖÕÐÛÖÙÐÕÎɯ /ÙÖÎÙÈÔɯ ȹ(2$,/Ȱɯ !/ ɯ /ÙÖɪ
ÑÌÊÛɯ -Öȭɯ ƖƔƔƝ-Íɯ Ⱥɯ ÉÌÎÈÕɯ ËÌÝÌÓÖ×ÔÌÕÛɯ ÖÍɯ
ÛÏÌɯ"'È,/ɯ×ÐÓÖÛɯ ÐÕɯƖƔƕƔɯÈÕËɯ ÐÛɯÞÈÚɯ ÐÔɪ
×ÓÌÔÌÕÛÌËɯ ÐÕɯ ƖƔƕƕȭɯ 3ÏÌɯ "'È,/ɯ ÚÈÔɪ
×ÓÐÕÎɯ ËÌÚÐÎÕɯ ÊÈÓÓÚɯ ÍÖÙɯ ÕÐÕÌ-àÌÈÙÚɯ ÖÍɯ ËÈÛÈɯ
ÊÖÓÓÌÊÛÐÖÕȮɯÐÕɯÞÈÛÌÙÚÏÌËÚɯÛÏÈÛɯÙÌ×ÙÌÚÌÕÛɯÈɯ
ÙÈÕÎÌɯÖÍɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯÊÖÕËÐÛÐÖÕÚɯÐÕɯÛÏÌɯ
"ÖÓÜÔÉÐÈɯ1ÐÝÌÙɯ!ÈÚÐÕɯ ȹ"1!Ⱥɯ ÛÖɯ×ÙÖËÜÊÌɯ
ÛÙÈËÐÛÐÖÕÈÓɯ ÈÕËɯ ÕÖÝÌÓɯ ÏÈÉÐÛÈÛɯ ÔÌÛÙÐÊÚȭɯ
ÛÏÈÛɯ ÊÈÕɯ ÉÌɯ ɁÙÖÓÓÌË-Ü×ɂȮɯ ÛÏÈÛɯ ÐÚȮɯ ÜÚÌËɯ ÛÖɯ
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
ÛÏÌɯŗÙÚÛɯ ÛÏÙÌÌ-àÌÈÙɯ ÊàÊÓÌɯ ÖÍɯ ÐÛÚɯ ÕÐÕÌ-àÌÈÙɯ
ÙÖÛÈÛÐÕÎɯ ×ÈÕÌÓɯ ËÌÚÐÎÕȭɯ 3ÏÐÚɯ ÐÚɯ ÈÕɯ ÐÔɪ
×ÖÙÛÈÕÛɯÔÐÓÌÚÛÖÕÌɯÉÌÊÈÜÚÌɯÛÏÙÌÌɯàÌÈÙÚɯÖÍɯ
ËÈÛÈɯÚÜ××ÖÙÛÚɯÛÏÌɯŗÙÚÛɯÙÖÉÜÚÛɯÌÚÛÐÔÈÛÌɯÖÍɯ
ÏÈÉÐÛÈÛɯ ÚÛÈÛÜÚɯ ÈÕËɯ ÌÕÈÉÓÌÚɯ ÈÕɯ ÐÕ-ËÌ×ÛÏɯ
ÌÝÈÓÜÈÛÐÖÕɯ ÖÍɯ ÛÏÌɯ ÙÌÓÐÈÉÐÓÐÛàɯ ÖÍɯ "'È,/ɯ
ÔÌÛÙÐÊÚȭɯ.ÜÙɯ ÈÉÐÓÐÛàɯ ÛÖɯ ËÌÛÌÊÛɯ ÚÏÖÙÛ-ÛÌÙÔɯ
ÛÌÔ×ÖÙÈÓɯ ×ÈŲÌÙÕÚɯ ÐÚɯ ÌÕÊÖÜÙÈÎÐÕÎɯ ÈÕËɯ
ÚÜÎÎÌÚÛÚɯ ÛÏÈÛɯ "'È,/ɯ ÔÌÛÙÐÊÚɯ ÈÙÌɯ ÉÖÛÏɯ
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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ÝÐÐÐ %ÌÉÙÜÈÙàɯƕƗȮɯƖƔƕƙ /ÙÌ×ÈÙÌËɯÉàɯ"'È,/ɯ"ÖÖÙËÐÕÈÛÐÖÕɯ2ÛÈřɯÍÖÙɯ!ÖÕÕÌÝÐÓÓÌɯ/ÖÞÌÙɯ ËÔÐÕÐÚÛÙÈÛÐÖÕ 

Habitat Status & Trends 

"'È,/ɯ ÐÚɯ ÈÉÓÌɯ ÛÖɯ ×ÙÖËÜÊÌɯ ÙÖÉÜÚÛɯ
ÌÚÛÐÔÈÛÌÚɯÖÍɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚȭɯ2ÛÈÛÜÚɯÍÖÙɯÒÌàɯ
ÔÌÛÙÐÊÚɯ ÍÙÖÔɯ ÛÏÌɯ ƖƔƕƕ-ƖƔƕƗɯ ËÈÛÈÚÌÛɯ ÐÕɯ
ÌÈÊÏɯ ÞÈÛÌÙÚÏÌËɯ ÐÚɯ ËÌ×ÐÊÛÌËɯ ÖÕɯ ÛÏÌɯ ÕÌßÛɯ
×ÈÎÌÚɯ ÜÚÐÕÎɯ !Ößɯ ÈÕËɯ 6ÏÐÚÒÌÙɯ ×ÓÖÛÚȭɯ
3ÏÌÚÌɯ×ÓÖÛÚɯÊÈÕɯÉÌɯÜÚÌËɯÛÖɯÊÖÕÝÌàɯÐÕÍÖÙɪ
ÔÈÛÐÖÕɯÈÉÖÜÛɯÛÏÌɯËÐÚÛÙÐÉÜÛÐÖÕɯÖÍɯÈɯÔÌÈÚɪ
ÜÙÌËɯ ÈŲÙÐÉÜÛÌȮɯ ÈÕËɯ ÚÏÖÞɯ ÓÈÙÎÌÓàɯ ÛÏÌɯ
ÚÈÔÌɯÐÕÍÖÙÔÈÛÐÖÕɯÛÏÈÛɯ ÐÚɯÚÌÌÕɯÐÕɯÈɯÏÐÚÛÖɪ
ÎÙÈÔȭɯ !Öß×ÓÖÛÚɯ ÈÙÌɯ ÌÚ×ÌÊÐÈÓÓàɯ ÜÚÌÍÜÓɯ ÍÖÙɯ
ÊÖÔ×ÈÙÐÕÎɯ ÔÜÓÛÐ×ÓÌɯ ËÐÚÛÙÐÉÜÛÐÖÕÚȭɯ (Õɯ
"'È,/ȮɯÍÖÙɯÌßÈÔ×ÓÌȮɯÞÌɯÈÙÌɯÖÍÛÌÕɯÐÕÛÌÙɪ
ÌÚÛÌËɯÐÕɯÊÖÔ×ÈÙÐÕÎɯËÐÚÛÙÐÉÜÛÐÖÕÚɯÖÍɯÏÈÉÐɪ
ÛÈÛɯ ÈŲÙÐÉÜÛÌÚɯ ÈÊÙÖÚÚɯ ÞÈÛÌÙÚÏÌËÚȭɯ 3ÏÌɯ
ÉÖß×ÓÖÛÚɯÐÕɯ%ÐÎÜÙÌɯƖȹÈ-ËȺɯÚÏÖÞɯÛÏÌɯÚÛÈÛÜÚɯ
ÖÍɯ ÚÌÓÌÊÛɯ"'È,/ɯÔÌÛÙÐÊÚɯ ÈÕËɯ ÛÏÌɯ ËÐÚÛÙÐɪ
ÉÜÛÐÖÕɯ ÖÍɯ ÛÏÌÚÌɯ ÔÌÛÙÐÊÚɀɯ ÝÈÓÜÌÚɯ ÞÐÛÏÐÕɯ
ÌÈÊÏɯ"'È,/ɯÞÈÛÌÙÚÏÌËȭɯ3ÏÌɯÞÈÛÌÙÚÏÌËɯ
ÔÌËÐÈÕɯÐÚɯÚÏÖÞÕɯÉàɯÛÏÌɯÚÖÓÐËɯÓÐÕÌɯÐÕɯÛÏÌɯ
ÔÐËËÓÌɯ ÖÍɯ ÌÈÊÏɯ ÉÖß×ÓÖÛȭɯ 3ÏÌɯ ÉÓÜÌɯ ÉÖßÌÚɯ
ÐÕËÐÊÈÛÌɯ Èɯ ÙÈÕÎÌɯ ÐÕɯ ÞÏÐÊÏɯ ÛÏÌɯ ÔÐËËÓÌɯ
ƙƔǔɯ ÖÍɯ ÛÏÌɯ ËÈÛÈɯ ÈÙÌɯ ÊÖÕÛÈÐÕÌËɯ ÍÖÙɯ ÌÈÊÏɯ
ÞÈÛÌÙÚÏÌËȭɯ3ÏÌɯËÖŲÌËɯÓÐÕÌÚɯȹɁÞÏÐÚÒÌÙÚɂȺɯ
ÚÏÖÞɯ ÛÏÌɯ ÌßÛÌÕÛɯ ÖÍɯ ÛÏÌɯ ÙÌÚÛɯ ÖÍɯ ÛÏÌɯ ËÈÛÈȮɯ
ÌßÊÓÜËÐÕÎɯ ÖÜÛÓÐÌÙÚȮɯ ÈÕËɯ ÛÏÌɯ ÐÕËÐÝÐËÜÈÓɯ
×ÖÐÕÛÚɯËÌÚÊÙÐÉÌɯÖÜÛÓÐÌÙɯ×ÖÐÕÛÚɯɬɯÐÕËÐÝÐËÜɪ
ÈÓɯ ÚÐÛÌÚɯ ÞÏÌÙÌɯ ÛÏÌɯ ÔÌÈÚÜÙÌËɯ ÝÈÓÜÌɯ ÍÈÓÓÚɯ
ÞÌÓÓɯ ÖÜÛÚÐËÌɯ ÛÏÌɯ ÙÈÕÎÌɯÖÍɯ ÛÏÌɯ ÙÌÚÛɯ ÖÍɯ ÛÏÌɯ
ËÈÛÈɯÞÐÛÏÐÕɯÛÏÈÛɯÞÈÛÌÙÚÏÌËȭɯ 

(ÕɯÔÈÕàɯÊÈÚÌÚȮɯÏÈÉÐÛÈÛɯÚÛÈÛÜÚɯŗÕËÐÕÎÚɯ
ÈÓÐÎÕɯÞÌÓÓɯÞÐÛÏɯÈɯ×ÙÐÖÙÐɯÈÚÚÜÔ×ÛÐÖÕÚȭɯ%ÖÙɯ
ÌßÈÔ×ÓÌɯ ÛÏÌɯ ÍÙÌØÜÌÕÊàɯ ÖÍɯ ÓÈÙÎÌɯ ÞÖÖËàɯ
ËÌÉÙÐÚɯ ÐÕɯ ÛÏÌɯ 2ÌÊÌÚÏɯ 1ÐÝÌÙɯ ÐÚɯ ÎÌÕÌÙÈÓÓàɯ
ÏÐÎÏÌÙɯ ÛÏÈÕɯ ÐÕɯ ÖÛÏÌÙɯ ÓÖÊÈÛÐÖÕÚȮɯ ÈÚɯÔÐÎÏÛɯ
ÉÌɯÌß×ÌÊÛÌËɯÍÖÙɯÈɯÞÈÛÌÙÚÏÌËɯÛÏÈÛɯÐÚɯÐËÌÕɪ
ÛÐŗÌËɯ ÈÚɯ Èɯ ÙÌÍÌÙÌÕÊÌɯ ÚÛÙÌÈÔɯ ÐÕɯÔÈÕàɯ ÙÌɪ
ÎÐÖÕÈÓɯ ×ÙÖÎÙÈÔÚɯ ȹ%ÐÎÜÙÌɯ ƖÈȺȭɯ 2ÐÔÐÓÈÙÓàȮɯ
ÛÏÌɯ 2ÌÊÌÚÏɯ 1ÐÝÌÙɯ ÈÓÚÖɯ ÌßÏÐÉÐÛÚɯ ÙÌÓÈÛÐÝÌÓàɯ
ÓÖÞɯÓÌÝÌÓÚɯÖÍɯŗÕÌɯÚÌËÐÔÌÕÛɯȹ#ƙƔȺɯÙÌÓÈÛÐÝÌɯ
ÛÖɯÖÛÏÌÙɯÞÈÛÌÙÚÏÌËÚɯȹ%ÐÎÜÙÌɯƖÉȺȭɯ 

3ÏÌɯ ×ÙÖÊÌÚÚɯ ÖÍɯ ÚÜÔÔÈÙÐáÐÕÎɯ ÚÛÈÛÜÚɯ
ÐÕÍÖÙÔÈÛÐÖÕɯ ÏÈÚɯ ÜÕËÌÙÚÊÖÙÌËɯ ÛÏÌɯ ÝÈÓÜÌɯ
ÖÍɯ ÚÛÙÈÛÐŗÊÈÛÐÖÕȭɯ3ÏÌɯ"'È,/ɯ ÚÜÙÝÌàɯËÌɪ
ÚÐÎÕɯÐÚɯÚÛÙÈÛÐŗÌËɯÉàɯÝÈÓÓÌàɯÊÓÈÚÚɯȹÐȭÌȭȮɯÉÙÖɪ
ÒÌÕɯ ÖÜÛɯ Éàɯ ÔÈÛÌÙÐÈÓɯ ÚÖÜÙÊÌȮɯ ÛÙÈÕÚ×ÖÙÛȮɯ
ÈÕËɯËÌ×ÖÚÐÛÐÖÕÈÓɯáÖÕÌÚȺɯÈÕËɯÓÈÕËɯÖÞÕÌÙɪ
ÚÏÐ×ɯ ȹ×ÜÉÓÐÊɯ ÝÌÙÚÜÚɯ ×ÙÐÝÈÛÌȺȭɯ6ÏÐÓÌɯ ÐÛɯ ÐÚɯ
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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
ÐÚɯÈÚÚÖÊÐÈÛÌËɯ ÞÐÛÏȮɯ ÈÕËɯ ×ÌÙÏÈ×Úɯ ÐÕɯ ÚÖÔÌɯ
ÊÈÚÌÚɯÈɯËÐÙÌÊÛɯËÙÐÝÌÙɯÖÍȮɯÔÈÕàɯÖÍɯÛÏÌɯÔÌÛɪ
ÙÐÊÚɯ ÊÖÓÓÌÊÛÌËɯ Éàɯ "'È,/Ȯɯ ×ÌÙÏÈ×Úɯ ÓÌÚÚɯ
ÖÉÝÐÖÜÚɯÐÚɯÛÏÈÛɯÔÌÛÙÐÊÚɯÝÈÙàɯÚÐÎÕÐŗÊÈÕÛÓàɯ
Éàɯ ÝÈÓÓÌàɯ ÊÓÈÚÚɯ ËÜÌɯ ÛÖɯ ÛÏÌɯ ÎÌÖÔÖÙ×ÏÐÊɯ
×ÙÖÊÌÚÚÌÚɯ ÛÏÈÛɯ ÚÏÈ×Ìɯ ÛÏÌɯ ÓÈÕËÚÊÈ×Ìȭɯ %ÖÙɯ
ÌßÈÔ×ÓÌȮɯÝÈÙÐÈÕÊÌɯÐÕɯÛÏÌɯÈÔÖÜÕÛɯÖÍɯÓÈÙÎÌɯ
ÞÖÖËàɯËÌÉÙÐÚɯ ÐÚɯÚÜÉÚÛÈÕÛÐÈÓÓàɯÐÕŘÜÌÕÊÌËɯ
ÉàɯÉÖÛÏɯÓÈÕËɯÖÞÕÌÙÚÏÐ×ɯÈÕËɯÝÈÓÓÌàɯÊÓÈÚÚȮɯ
ÞÏÌÙÌÈÚɯ ÛÏÌɯ ÍÙÌØÜÌÕÊàɯ ÖÍɯ ÍÈÚÛɯ ÛÜÙÉÜÓÌÕÛɯ
ÏÈÉÐÛÈÛɯ ÐÚɯ Ìß×ÓÈÐÕÌËɯ ÉÌÚÛɯ Éàɯ ÝÈÓÓÌàɯ ÊÓÈÚÚɯ
ÈÓÖÕÌȭɯ#ÌÛÈÐÓɯÖÕɯ"'È,/ɀÚɯÚÜÙÝÌàɯËÌÚÐÎÕɯ
ÈÕËɯÛÏÌɯÙÖÓÌɯÈÕËɯÝÈÓÜÌɯÖÍɯÚÛÙÈÛÐŗÊÈÛÐÖÕɯÐÚɯ
×ÙÖÝÐËÌËɯÐÕɯ"ÏÈ×ÛÌÙɯ5ȭ 

(Õɯ ÈËËÐÛÐÖÕɯ ÛÖɯ ÌÚÛÐÔÈÛÌÚɯ ÖÍɯ ÚÛÈÛÜÚȮɯ
"'È,/ɯÐÚɯËÌÚÐÎÕÌËɯÛÖɯ×ÙÖÝÐËÌɯÔÌÈÕÐÕÎɪ
ÍÜÓɯ ÌÚÛÐÔÈÛÌÚɯ ÖÍɯ ÛÌÔ×ÖÙÈÓɯ ÛÙÌÕËÚȮɯ ÚÏÖÜÓËɯ
ÛÏÌàɯ ÌßÐÚÛȮɯ ÈÍÛÌÙɯÕÐÕÌɯàÌÈÙÚɯ ȹÛÏÙÌÌȮɯ ÛÏÙÌÌ-
àÌÈÙɯ ×ÈÕÌÓÚȺɯ ÖÍɯ ÚÈÔ×ÓÐÕÎȭɯ "ÜÙÙÌÕÛÓàȮɯ
"'È,/ɯ ÐÚɯ ÈÉÓÌɯ ÛÖɯ ÌÚÛÐÔÈÛÌɯ ÛÌÔ×ÖÙÈÓɯ
×ÈŲÌÙÕÚɯ ÈÛɯ ÈÕÕÜÈÓɯ "'È,/ɯ ÚÐÛÌÚɯ ÖÕÓàȭɯ
3ÏÐÚɯ ÐÚɯ ÉÌÊÈÜÚÌɯ ÈÕÕÜÈÓɯ ÚÐÛÌÚɯ ÏÈÝÌɯ ÉÌÌÕɯ
ÙÌÝÐÚÐÛÌËɯ ȹƗßȺȭɯ 3ÌÔ×ÖÙÈÓɯ ÊÏÈÕÎÌɯ ÌÚÛÐɪ
ÔÈÛÌÚɯÈÙÌɯÔÈËÌɯÉàɯŗŲÐÕÎɯÈɯÓÐÕÌÈÙɯÙÌÎÙÌÚɪ
ÚÐÖÕɯ ÓÐÕÌɯ ÛÖɯ ÛÏÌɯ ÚÐÛÌɯ ÓÌÝÌÓɯ ÔÌÛÙÐÊɯ ÝÈÓÜÌɯ
ÝÌÙÚÜÚɯ ÛÐÔÌȭɯ 6ÐÛÏɯ ÖÕÓàɯ ÛÏÙÌÌɯ àÌÈÙÚɯ ÖÍɯ
ËÈÛÈɯÞÌɯÈÙÌɯÕÖÛɯÈÉÓÌɯÛÖɯËÐřÌÙÌÕÛÐÈÛÌɯÚÏÖÙÛ
-ÛÌÙÔɯ ÛÌÔ×ÖÙÈÓɯ ÝÈÙÐÈÉÐÓÐÛàɯ ÍÙÖÔɯ ÓÖÕÎ-
ÛÌÙÔɯÓÐÕÌÈÙɯÛÙÌÕËÚɯÐÕɯÔÌÛÙÐÊÚɯÐÕɯÈɯÚÛÈÛÐÚÛÐɪ
ÊÈÓÓàɯ ÚÖÜÕËɯ ÔÈÕÕÌÙȭɯ -ÖÕÌÛÏÌÓÌÚÚȮɯ ÞÌɯ
ÊÈÕɯ ×ÙÖËÜÊÌɯ ÚÛÈÛÐÚÛÐÊÈÓÓàɯ ÚÐÎÕÐŗÊÈÕÛɯ ÞÈɪ
ÛÌÙÚÏÌËɯ ÓÌÝÌÓɯ ÚÜÔÔÈÙÐÌÚɯ ÖÍɯ àÌÈÙ-ÛÖ-àÌÈÙɯ
ÊÏÈÕÎÌɯÈÛɯ ÈÕÕÜÈÓɯ ÚÐÛÌÚȭɯ ȹ%ÐÎÜÙÌɯ ƗÈ-ÊȺȭɯ !àɯ
ƖƔƕƝȮɯÈÛɯ ÛÏÌɯÌÕËɯÖÍɯ ÛÏÌɯÕÐÕÌ-àÌÈÙɯËÌÚÐÎÕȮɯ
"'È,/ɯÈÕÕÜÈÓɯÚÐÛÌÚɯÞÐÓÓɯÏÈÝÌɯÉÌÌÕɯÝÐÚÐÛɪ
ÌËɯ Ɲßɯ ÈÕËɯ ÈÓÓɯ ÙÖÛÈÛÐÕÎɯ ×ÈÕÌÓɯ ÚÐÛÌÚɯ ÞÐÓÓɯ
ÏÈÝÌɯ ÉÌÌÕɯ ÝÐÚÐÛÌËɯ ƗßȮɯ ÚÖɯ ÈÓÓɯ ÚÐÛÌÚɯ ÊÈÕɯ ÉÌɯ
ÜÚÌËɯ ÐÕɯ ÓÖÕÎ-ÛÌÙÔɯ ÛÌÔ×ÖÙÈÓɯ×ÈŲÌÙÕɯ ȹÐȭÌȭȮɯ
ÛÙÌÕËȺɯÌÚÛÐÔÈÛÐÖÕȭ 

3ÏÌɯ×ÓÖÛÚɯÖÕɯÛÏÐÚɯ×ÈÎÌɯÈÕËɯÐÕɯ ××ÌÕɪ
ËÐßɯ  ɯ ËÌ×ÐÊÛɯ ÞÈÛÌÙÚÏÌËɯ ÚÜÔÔÈÙÐÌÚɯ ÖÍɯ
ÚÐÛÌ-ÓÌÝÌÓɯ ÊÏÈÕÎÌɯ ÍÖÙɯ 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
/ÖÚÐÛÐÝÌɯ ÝÈÓÜÌÚɯ ÐÕËÐÊÈÛÌɯ ÐÕÊÙÌÈÚÌÚɯ ÐÕɯ ÛÏÌɯ
ÚÐÛÌ-ÓÌÝÌÓɯÈÝÌÙÈÎÌɯÖÍɯÌÈÊÏɯÔÌÛÙÐÊɯÖÝÌÙɯÛÏÌɯ
ÛÏÙÌÌɯ àÌÈÙÚȮɯ ÞÏÐÓÌɯ ÕÌÎÈÛÐÝÌɯ ÝÈÓÜÌÚɯ ÐÕËÐɪ
ÊÈÛÌɯ ËÌÊÙÌÈÚÌÚȭɯ !Öß×ÓÖÛÚɯ Ú×ÈÕÕÐÕÎɯ ÉÖÛÏɯ
×ÖÚÐÛÐÝÌɯ ÈÕËɯ ÕÌÎÈÛÐÝÌɯ ÝÈÓÜÌÚɯ ÙÌÝÌÈÓɯ ÛÏÈÛɯ
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 

!ÙÖÈËÓàɯ Ú×ÌÈÒÐÕÎȮɯ ÚÖÔÌɯ ÔÌÛÙÐÊÚɯ È×ɪ
×ÌÈÙɯ ÛÖɯ ÏÈÝÌɯÔÖÝÌËɯ ÐÕɯ ÛÏÌɯËÐÙÌÊÛÐÖÕɯ Ìßɪ
×ÌÊÛÌËɯ ÍÖÙɯ ÏÈÉÐÛÈÛɯ ÙÌÚÛÖÙÈÛÐÖÕɯ ÈÊÛÐÖÕÚɯ ÐÕɯ
(,6Úȭɯ %ÖÙɯ ÌßÈÔ×ÓÌȮɯ ÛÏÌɯ (,6Úɯ ÐÕɯ ÛÏÌɯ
)ÖÏÕɯ#ÈàȮɯ+ÌÔÏÐȮɯÈÕËɯ3ÜÊÈÕÕÖÕɯÍÖÊÜÚȮɯÐÕɯ
×ÈÙÛȮɯÖÕɯÐÕÊÙÌÈÚÐÕÎɯŘÖÖË×ÓÈÐÕɯÊÖÕÕÌÊÛÐÝÐɪ
Ûàɯ ÈÕËɤÖÙɯ ÙÌËÜÊÛÐÖÕÚɯ ÐÕɯ ÊÏÈÕÕÌÓÐáÈÛÐÖÕȰɯ
ÞÏÌÙÌÈÚɯÈÊÛÐÖÕÚɯÐÕɯÛÏÌɯ$ÕÛÐÈÛɯÈÙÌɯÍÖÊÜÚÌËɯ
ÖÕɯ ÛÏÌɯ ×ÓÈÊÌÔÌÕÛɯ ÖÍɯ ÐÕÚÛÙÌÈÔɯ ÚÛÙÜÊÛÜÙÌÚɯ
ÛÖɯ×ÙÖÝÐËÌɯŘÖÞɯ ÙÌÍÜÎÐÈȭɯ 2ÛÈÛÐÚÛÐÊÈÓÓàɯ ÚÐÎɪ
ÕÐŗÊÈÕÛɯ àÌÈÙ-ÛÖ-àÌÈÙɯ ÊÏÈÕÎÌÚɯ ÛÖÞÈÙËɯ
ÐÕÊÙÌÈÚÌËɯÞÌŲÌËɯÞÐËÛÏɯÛÖɯËÌ×ÛÏɯÙÈÛÐÖÚɯÐÕɯ
ÛÏÌɯ)ÖÏÕɯ#ÈàɯÈÕËɯ+ÌÔÏÐɯȹ%ÐÎÜÙÌɯƗÈȺɯÔÈàɯ
ÉÌɯ ÌÈÙÓàɯ ÐÕËÐÊÈÛÖÙÚɯ ÛÏÈÛɯ ÙÌÚÛÖÙÈÛÐÖÕɯ ÈÊɪ
ÛÐÖÕÚɯ ÈÙÌɯ ËÌÊÙÌÈÚÐÕÎɯ ÛÏÌɯ ×ÙÌÝÈÓÌÕÊÌɯ ÖÍɯ
ÐÕÊÐÚÌËɯÖÙɯÊÏÈÕÕÌÓÐáÌËɯÙÌÈÊÏÌÚȭɯ3ÏÌɯ$ÕÛÐɪ
ÈÛɯ ÈÕËɯ 3ÜÊÈÕÕÖÕɯ ÌßÏÐÉÐÛɯ ×ÖÚÐÛÐÝÌɯ ÚÏÖÙÛ-
ÛÌÙÔɯ ÊÏÈÕÎÌÚɯ ÐÕɯ ÛÏÌɯ ÍÙÌØÜÌÕÊàɯ ÖÍɯ ÚÓÖÞɯ
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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-
ity and Net Rate of Energy Intake (an indicator of fish 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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ÜÚÌËɯÛÖɯ×ÈÙÈÔÌÛÌÙÐáÌɯÛÏÌɯÞÈÛÌÙÚÏÌËɯ×ÙÖɪ
ËÜÊÛÐÖÕɯÔÖËÌÓɯÍÖÙɯÛÏÌɯ6ÌÕÈÛÊÏÌÌȮɯ$ÕÛÐÈÛȮɯ
ÈÕËɯ +ÌÔÏÐȭɯ "'È,/ɯ ÔÌÛÙÐÊÚɯ ÊÖÜÓËɯ ÈÓÚÖɯ
ÉÌɯÜÚÌËɯÐÕɯÛÏÌɯÙÌÎÐÖÕɯÛÖɯÐÕÍÖÙÔɯÛÏÌɯÞÖÙÒɯ
ÖÍɯ ÕÖÕ-"'È,/ɯ ÞÈÛÌÙÚÏÌËÚȭɯ %ÖÙɯ ÌßÈÔɪ
×ÓÌȮɯ ÞÈÛÌÙÚÏÌËÚɯ ÛÏÈÛɯ ÏÈÝÌɯ ËÌÝÌÓÖ×ÌËɯ
$ÊÖÚàÚÛÌÔɯ #ÐÈÎÕÖÚÐÚɯ ÈÕËɯ 3ÙÌÈÛÔÌÕÛɯ
ȹ$#3Ⱥɯ ÔÖËÌÓɯ ÖÜÛ×ÜÛÚɯ ÔÈàɯ ÞÐÚÏɯ ÛÖɯ Ìßɪ
×ÓÖÙÌɯ ÛÏÌɯ ÜÛÐÓÐÛàɯ ÖÍɯÔÌÛÙÐÊÚɯ ÈÕËɯ ÕÌÛÞÖÙÒɯ
ÔÈ×ɯ ×ÙÖËÜÊÛÚɯ ÍÖÙɯ ÝÈÓÐËÈÛÐÖÕɯ ÖÍɯ ÌßÐÚÛÐÕÎɯ
$#3ɯ×ÙÖËÜÊÛÚȮɯÚÜÊÏɯÈÚɯÔÈ××ÌËɯÌÚÛÐÔÈÛÌÚɯ
ÖÍɯ ÏÈÉÐÛÈÛɯ ØÜÈÓÐÛàɯ ÖÙɯ ÙÌÊÖÝÌÙàɯ ×ÖÛÌÕÛÐÈÓȭɯ
/ÙÌÓÐÔÐÕÈÙàɯ "'È,/-(2$,/ɯ ÔÈ×ɯ ×ÙÖËɪ
ÜÊÛÚɯÍÖÙɯÕÖÕ-"'È,/ɯÞÈÛÌÙÚÏÌËÚɯÛÏÈÛɯÈÙÌɯ
ÜÚÐÕÎɯ $#3Ȯɯ ÚÜÊÏɯ ÈÚɯ ÛÏÌɯ .ÒÈÕÖÎÈÕȮɯ ÞÐÓÓɯ
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 ×ÙÖÎÙÈÔÚɯ ÈÕËɯÔÌÛÙÐÊÚɯ ÛÏÈÛɯ ÊÖÜÓËɯ ÉÌɯ
ÓÌÝÌÙÈÎÌËɯÐÕɯÛÏÌɯÌřÖÙÛÚɯÖÍɯÖÛÏÌÙÚȭɯ(ÕɯƖƔƕƗɯɯ
ÊÖÓÓÈÉÖÙÈÛÐÖÕɯ ÉÌÛÞÌÌÕɯ "'È,/ɯ ÈÕËɯ ÛÏÌɯ
!/ ɀÚɯ  ÊÛÐÖÕɯ $řÌÊÛÐÝÌÕÌÚÚɯ ,ÖÕÐÛÖÙÐÕÎɯ
ȹ $,Ⱥɯ ÎÙÌÞɯ ÛÏÌɯ "'È,/,ÖÕÐÛÖÙÐÕÎȭÖÙÎɯ
ËÈÛÈɯÔÈÕÈÎÌÔÌÕÛɯÚàÚÛÌÔɯÛÖɯÚÜ××ÖÙÛɯÈÕËɯ
ÚÌÙÝÌɯËÈÛÈɯÍÙÖÔɯÛÏÌɯ $,ɯÌřÖÙÛȭɯ"ÖÓÓÈÉÖɪ
ÙÈÛÐÖÕɯ ÞÐÛÏɯ ÛÏÌɯ  $,ɯ ×ÙÖÑÌÊÛɯ ÏÈÚɯ ÈÓÚÖɯ
ÍÜÙÛÏÌÙÌËɯ ÙÌÎÐÖÕÈÓɯ ÔÖÕÐÛÖÙÐÕÎɯ ×ÙÖÎÙÈÔɯ
ÔÌÛÙÐÊɯÚÛÈÕËÈÙËÐáÈÛÐÖÕȮɯÈÚɯÛÏÌɯ $,ɯ×ÙÖɪ
ÛÖÊÖÓɯÞÈÚɯÉÜÐÓÛɯ ÛÖɯ ÐÕÊÖÙ×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×ÛɯÉÌÌÕɯÔÈËÌɯ ÛÖɯÙÌ×ÖÙÛɯ ÛÏÖÚÌɯÊÖÔɪ
ÔÖÕɯÔÌÛÙÐÊÚɯÐÕɯÈɯÚÐÕÎÓÌɯÓÖÊÈÛÐÖÕȭɯ 

1ÌÊÖÎÕÐáÐÕÎɯ ÛÏÌɯ ÝÈÓÜÌɯ ÐÕɯ ÐËÌÕÛÐÍàÐÕÎɯ
ÊÖÔÔÖÕɯÔÌÛÙÐÊÚɯÈÔÖÕÎɯÛÏÌɯÔÜÓÛÐÛÜËÌɯÖÍɯ
ÏÈÉÐÛÈÛɯ ÚÜÙÝÌàɯ ÐÕÐÛÐÈÛÐÝÌÚȮɯ ÈÕËɯ ÙÌ×ÖÙÛÐÕÎɯ
ÛÏÖÚÌɯÔÌÛÙÐÊÚɯ ÐÕɯÈɯ ÚÐÕÎÓÌɯÈÊÊÌÚÚÐÉÓÌɯ ÓÖÊÈɪ
ÛÐÖÕȮɯ ÐÕɯ ƖƔƕƗɯ !/ ɯ ÛÈÚÒÌËɯ "'È,/ɯ ÞÐÛÏɯ
Ìß×ÈÕËÐÕÎɯÐÛÚɯËÈÛÈÉÈÚÌɯÛÖɯÚÛÖÙÌɯÈÕËɯÚÌÙÝÌɯ
ÐÕÍÖÙÔÈÛÐÖÕɯÊÖÓÓÌÊÛÌËɯÉàɯ/(!.ȭɯ 

!àɯÛÏÌɯÌÕËɯÖÍɯƖƔƕƘȮɯÛÏÌɯ"'È,/ɯËÈÛÈɪ
ÉÈÚÌɯÞÐÓÓɯ ÉÌɯÔÖËÐŗÌËɯ ÛÖɯ ×ÙÖÝÐËÌɯ ÈÊÊÌÚÚɯ
ÛÖɯ ÊÖÔÔÖÕɯ ÔÌÛÙÐÊÚɯ ÉÌÛÞÌÌÕɯ /(!.ɯ ÈÕËɯ
"'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 ÐÕÍÖÙÔÈÛÐÖÕɯ ÊÈÕɯ ×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××ÖÙÛɯ Èɯ ÞÐËÌɯ ÙÈÕÎÌɯ ÖÍɯ ÜÚÌÙÚȭɯ $ß×ÌÙÛɯ
/ÈÕÌÓÚɯÔÈàɯÌÓÌÊÛɯÛÖɯËÌŗÕÌɯÛÏÙÌÚÏÖÓËɯÝÈÓɪ
ÜÌÚȮɯÈÓÓÖÞÐÕÎɯËÈÛÈɯÛÖɯÉÌɯÚÜÔÔÈÙÐáÌËɯÐÕɯÈɯ
ɁÚÛÖ×ÓÐÎÏÛɂɯ ÍÈÚÏÐÖÕȮɯ ÞÏÌÙÌÐÕɯ ÎÙÌÌÕɯ ÝÈÓɪ
ÜÌÚɯ ÐËÌÕÛÐÍàɯ ÎÖÖËɯ ÏÈÉÐÛÈÛȮɯ àÌÓÓÖÞɯ ÔÈÙɪ
ÎÐÕÈÓȮɯ ÈÕËɯ ÙÌËɯ ×ÖÖÙȭɯ ÓÛÌÙÕÈÛÐÝÌÓàȮɯ ɁÙÈÞɯ
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 



































































































































https://www.monitoringmethods.org/Protocol/Index













