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Forest Service, Pacific Northwest Research Station, Forestry Sciences Laboratory,
8EL1E!L/M!AN=@)!8/%-;$+7)!1<!=>0@N!$+7!*+" &%#"-.1/011%&2/+)!1&I$%-4&+-/0!
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Lynn, Kathy; MacKendrick, Katharine; and Donoghue, Ellen M. 2011.
5/"$;!,6;+&%%$:";"- 1$+7!","4$-&! ($+2&V #. +- (&#"#!/0!;"- &% $-6 U &E!W&+EIU&'(E!<&JE!
PNW-GTR-838. Portland, OR: U.S. Department of Agriculture, Forest Service,
Pacific Northwest Research Station. 70 p.

U(&'&00&'-#!/0!';"4$-&!" ($+2&!$%&!I&EMI&'-&7!-/!: &1 4/% & #&,& % &!0/%! #/4& | #&2 4 & +-#!/0!
#"&-1-($+!/-(&%o#!: &'$6#&!/012&/12%BI(";/'$-"1+)1-(&! 7 &2% & &! O $#H#/"'$-"/+IH"-(!
climate-sensitive environments, and unique cultural, economic, or political charac-
-&%"#-"#!/01J$%-"'6;$%!;$+7#'$I&#!$+71(64$+13/J6;$-"[+HE!S/"'$;!,6;+&%0$:";"- . I$+7!
equity in the context of climate change are important because some populations
may have less capacity to prepare for, respond to, and recover from climate-related
(BX$%7#!$+71&00&'-#E!56'(1J/I6;$-"/+#143.1:&! 7"#I%/ I %-"[+$-&;.!1$00&-&7!:.!";"
43-&!"($+2&EIU("#I#.+-(&#"#!/0!;"-&%0P$-6%&!";;6#-%P-&#!"+0/%4S$-"/+1$:/6-1-(&!#/"I&']
+HA™MIL-"$;)1(&S;-()!1$+7!'6;-6%095; ! &00&'-#1/0!;"4$-& ' ($+2&!/+1#/"'S;;.1,6;+&%
$:;,&1/36;$-"/+#1"+1-(&I*+"-&715-$-&#) H"- (#/A&!STT7"-"[+$;|&MSAJ;&#"+ T$+$ 7 SE!
Through this synthesis, social vulnerability, equity, and climate justice are defined
S+71T&H' %" &T)I$+7IC&N""HHO&H)!-(&AEH) S+ TV [+#'7&%S-"[+#!-($-1I&%-$"+!-/1-(&!&00& - #!
of climate change on socially vulnerable populations are identified. The synthesis
%&,"&H#H($-1$,$";$:; & 1#"&+'&#$.#1$:/6-1#/"$;!,6;+&%$:";"- 1$+71";,"4$-&!'($+2&)!
$+717/'64&+-#!-(&!&A4&Y02&+'&! /0" H#HO&H ! +/-1'6% Y& +-; . 1$ 77 Y &HAH&T!"+1$'$7&4™);"-& %P
ture. In so doing, the synthesis identifies knowledge gaps and questions for future
%&#&$%'(E

S&.H/%7#Climate change, social vulnerability, Native American Indians,
%6%$;!'/446+"-"&#)!6%:$+!'/446+"-"&HE!
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B*.,"0)#.$"*
U(&!&00&'-#!/0!";"4$-&!" ($+2&!$%&!I&MI&-& 7!-/!:&!4/% & #&,& % & 0/% ! #/4& 1#&2 4&+-#1/0!
#"&-1-($+!/-(&%o#!: &'$6#&!/012&/12%BI(";/'$-"1+)1-(&! 7 &2% & &! O $##/"'$-"/+IH"-(!
climate-sensitive environments, and unique cultural, economic, or political charac-
-&%"#-"#!/013$%-"'6;$%!;$+7#'$I&#!$+71(64$+13/6;$-"[+HEIS/"'$;!,6;+&%0$:";"- . I$+7!
equity in the context of climate change are important because some populations

may have less capacity to prepare for, respond to, and recover from climate-related
(PXP%7#!$+71&00&'-#E!56'(1J/I6;$-"/+#!14$.1:&!7"#I%/I/%-"/+$-&;.!1$00&'-&7!:.!
SU4$-&!'($+2&E!

U("#i#. +-(&#"#!/0!;"-&%$-6%&!";;6#-%S$-&#!"+0/%4$-"/+1$:/6-1- (& #/" &' [+/4™)]
J"$)1(&3;-()!1$+71'6;-6%%;18&008& -#1/0!'; " 45-& " ($+2& ! /+1#/"'$;;.1,6,+&%$:;&1 I/ ]6
B+ (&I +"-& T715-$-&#) \H"- (I#/4&!I$77"-"[+3$;|&M$4AT; &#!" +I TS+F7SE!U (%/62(!- ("#!
synthesis, social vulnerability, equity, and climate justice are defined and described,
$+7IC&. V" HHOE&H)-(&A&H) 1S+ T [+#"T &%S$-"[+#1-($-1I&%-$"+!-/!-(&!&00&'-#!/0!";"4$-&!
change on socially vulnerable populations are identified. Based on an examina-

SO &Y &!H#I6%' &#1/0V +0/%4B-"1+)!- (&!#. +-(&# " #1%&, "&H#H($-1$,$";$:; & 1#"&+'&!
#E.#1$:/6-1#/"$;,6;+&%$:";"- 1$+ 7!, "4$-&!'($+2&)1$+717/'64&+-#!-(&!&4& % 2&+'&!
[01"##6&H#1+/-I'6%%&+-;. 1S 77 YN &HHET!"+1$'$7&4™!;"-&%$-6%&EI9+!#/17/"+2)!-(&!#.+- (&#"#!
identifies knowledge gaps and questions for future research.

T,"4$-&!"($+2&!($#!-(&!I/-&+-"$;!-/""+6+7$-&)!17&2%$7 &) !$+7!$;-&%!-(&!'(&4"#-%.!
$+7114J/1#"-"1+1/0'-(&!3%%-()!$+7)!"+!1-6%+)!$00&'-!'6;-6 %0 &#) &' +/4"&#) 1S+ 7 #/"'$;)
systems (IPCC 2007). These potential effects raise questions about how vulner-
able populations will be affected, but it is unclear to what extent these questions are
&"+21$'CHH;&72& 7S+ 7'STT % &HHE&TIH"-("+!-(&!";"4$-&!" ($+2&!; SH#!IS+71J/; """ &H#E!
9+-&%+3$-"/+$;; ) 7&,&;1I&T$+717&,&;/J"+21+$-"[+#!$%&!" +1+&2/-"$-"[+#!-/I'% &S-&!$!
post-Kyoto climate agreement. Nationally, countries are drafting and implementing
their own climate policies and plans. Locally, communities are responding to the !
&00&'"-#1/0!";"4%-&!"($+28&!-($-1$%&!$;%&$7.1/"6% %" +2!1$+7!J%&I$% +2!10/%! - (/#&!
projected for the future. At each level, the needs, knowledge, and voices of vulner-!
able populations, including indigenous peoples and resource-based communities,

T&#&Y0 & [+#'T &% $-"I+1$+7!"+'/%I/%S-"/+1#/!-($-1","4$-&!" ($+2&!I/;" . BYF ! &+#6 %0 &#!
-($-1%;;13&13;&1$%8&1#63J/%-&7'$+7'$:;&!-/'$'-) I BOF! %/, 7 &#!$#!%/ . 6 #-131#- % $-&2 . | $#!
possible to address a rapidly changing environment, and (3) enhances equity and

R6#-"&E!
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ID)G(.-&(E&*+-&;$*-)"*D)-&0:1*+-.$.
U(&!IJ6%J/H&!O-("#17/'64&+-"#1-/1'+-%":6-&!-/!-(&! 7 &:$-&)!7"$;/26 &) $+7!&00/%-#!
SHA"S-&TIH"-(1';"4$-&!"($+2&!13/;" 1$+713%/2%$4! 7 &,&;/I4&+-1:.13%/," 7" +21$!
#.+-(&#"#!/0IC&.);"-&%0P-6%&!%&;$-&7!-/'-(&!I#/"'$;!,6;+&%$:";"- /01" +7"2&+/6#!I&/J; &#
$+716%:$+!5+71%6%3$;!'/446+"-"&#"+1-(&I*+"-& 715-$-&HE!6%"+2!-("#!-"4&!/0!$'-",&!
I T8 &IA&A-IS-L$)1%&2"+E;) +$-"[+$)I1$+71"+- &0+ $-"[+$], & & #)!-(&&! #I$!
'%"-"$;1+&&7!-/16+7&%0#-$+TI(/H!";"4$-&!" ($+2&!H";;1$00& -1 7"00& % & +-13/I6;$-"/+#E!
U("#1%&J/%-1&MJ;/%&H##"'$;!,6;+&%$:";"- 1$+T7!-(&!H#/"$; 7" A& +#"[+#1/0!";" 4$-&!
($+28&!-1"";;68#-%$-&! (IH'I/;"" &#'$+!: &--& %! 4 & &- - (&!+&& T#!/0!-(&#&!J/J6;$-"/+#E!
W/,&%+48&+-#)!$'$78&4"S) 1 +/+2/,&%+4&+-$;1/%25+"X$-"/+#)1$+7!- (&1 4& 7" $!$%&!
rapidly generating articles, reports, and peer-reviewed publications related to
climate-change science and global impacts. Current literature examines biophysical
#"&+'&!-($-1"#1%&;$-&7!-/!-(&!"$6#&#!$+7!&00&"-#!/0"";"4$-&!"($+2&E![/H&, &%) !- (&% &!
"HIS+H"+H U&SH +21+&&T!-\&MSA"+&I(/H! 7", &Y # &1 2% /6 IH' [+#"T & Yo\ #/"$t " #HE6 &#!- ($-!
$%&!%&;$-&7"-/!","4$-& ' ($+2&E!9+!- (&!#PA&IHS.)!;"-&%$-6%&!$:/6-1+$-6%3$; | ($X$% 74
T "HSH-&Yo#) 1 $+T1& [+/4"T7 &,&;/JA&+-1";;6#-%$-&#! 7" #I%/ I %-"[+$-&!"4I$'-#!/+13//%!
$+TH#"S;;.),6;+8&%$:;&!7/16;$-"/+#IH(&+!'S-$#-%/I("1 &+, "%/ +4&+-$;) 1#/™"'$;)1$+7!
&'[+/4" &, &+-#!["6YE!
U("#!;"-&%$-6%8&!#. +- (&#"# I%E&H#&+-#1"+0/%4$-"/+!$:/6-1#/"$; 7" A& +#"[+#!/0!
SUAS-&L($H2&!IS+TI&MT;[%&H(/H!' " 4$-&! ($+2&!);"-& %0 P-6%&!$ 77 Yo&H##&H-(&!'[+-%":6
-[+#10) 1% " #CH!-)1$+T71/13I/%-6+"-"&#10/%!J/I6;$-"/+#!,6;+&%$:;&!-/!";"4$-&!'($+2&!"+!
-(&"*+"-&715-$-&#I$+TI TS+S7SE!9-I"#1"+-&+7&710/%!/;" . 4$C&%#) 7 &' #"[+4$C&%#) 'S
$H714$+$2&%0#!" +1-(&!*+"-&715-$-&HIH(/1$%&!"+,/;,& 71" +17 &,&;/3"+21$+71"4 7,84 &+-
"+214"4$-&1 I/, &S+ T, SHHE!
This report begins by defining the literature for social vulnerability, equity, !
$+71-(&%!C& 1+ &I-#!"+!1-(&!'/+-&M-1/01';"4$-& ' ($+2&)1$+7!:.10%$4"+2!-(&!";"4$-&!
"HHO&HIEMI;/%&TIH"-("+I#"'$;;.1,6;+&%$:;&!6%:$+!1$+719%06%$; /4464 "-"&#1$+7!
American Indian and Alaska Native tribes in the United States. The report identi-
fies specific populations at risk to climate change, explores the sectors in the United
5-$-&#!1-($-IH";;1:&!1$00&'-&7!:.1";,"4$-& " ($+2&)$+7-(&+! J% &H&+-1%"#HCH!-/1#/"'S;;.!
,6;+&%%:;&!3/J6;$-"[+HEIL&'$6#&!$!2%/H"+2!:/7.1/0!;"-&%$-6%&! &MJ;/%&#!-(&!"4I$'-#!
of climate change on American Indian and Alaska Native tribes, the report also !
explores the equity issues related to tribes and climate change, as well as the spe-

cific sectors that will affect tribes in the context of climate change.

IGG)("#+&

The initial exploration of the literature reviewed definitions of social vulnerability,

equity, and justice in the context of climate change as it relates to natural resource
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management and natural hazards and disasters. These definitions were used to
26"7&!-(&!#'13&!/0!-(&!#&S$%' (1" +-/1$77"-"+$;1$'$7&4™;"-& % $-6%&)!2/,&%+4&+-1$+7!
nongovernmental publications and Web sites, and media reports related to socially
,6;+&%%:;&!13/J6;$-"/+#1"+]-(&!*+"-&715-$-&H#E!U (&!4$R/%"-.1/0!;"-& % $-6 % &% &, "&H& 7!
0/%!-("##.+-(&H#"#IH$#1J6:;"#(&7!10%/410@ @ @!-/'0@ @=E!

Geography and populations addressed—
U(&#.+-(&H#" #I&MI; /% &H#!;"-&%P-6%&!/+!(H!";"4$-&! ($+2&!"#!IS00&'-"+2!"+7"2&+/6#!
J&IJ;&H#I$+TIH/"MS;;.),6;+&%$:;&!'/446+"-"&#1"+16%0:$+!$+71%6%$; 1 $%&PH! " +!- (&!*+"-& 7!
States, particularly the Lower 48 States. The scope was narrowed in this way
&'$6#&!-(&II%/RE&-)106+7&T7!: 1-(&I*5IKIVY%E&H#-15&%, " &) "#1"+-&+T7&T7!-/'I%/," 7 &!
$+714$+$2&%#!IH"-("+]-(&!*+"-& 715-$-&#1"+0/%4$-"/+1$:/6-1H/%C"+2IH"- (1#/"'$;;.!
,6;+8&%$:;,&!3/36;$-"/+#IH"-("+!$+71$7R$'&+-I-/*ESEII6:; ", $+THEIU (&!#. +-(&#"#!
$;#1"+'1%JI/%$-&H#!;"-&%$-6%&!/+!","45-&!'($+2&!"4I$'-#!-/1,6;,+&%$:;&!I/I6;$-"/+#!"+]
T$+P7PI$+7IK; PHCH!:&'$6#&!/0!-(&!I%&, $;&+'&!/0!;"-&%0$-6%&!$:/6-!- (&#&! $Y0 &SH!$+T7!-(&!
applicability of such information in the Lower 48 States. However, the report does
+/-10/'6#!/+!-(&#&!$%&$H)!: &' SOH&IK; $HCBIS+7 I TS+S 7 $IS%&!I$77 Y% &HH&T! IS 14IS+"/+!
J%/R&-E
U(&1J%"4$%.13/36;$-"[+#&MPA"+& 71" +!-("#I#. +- (&H#"#!"+",6 T&#/"'S$;;.1,6; +&%$:; &!
6%:$+!1$+719%6%%$;13/36;$-"/+#1$+71"+7"2&+/6#13/J6;$-"/+H#E!5/"'S$;;.1,6;+&%$:;&!16%0: $+!
populations include communities of color (e.g., African Americans and Latinos-!
Latinas), single parents, low-income communities, the elderly, people with health
[+#-%$"+-#)1$+71I&/I ;&I ("H#-1%"'$;;.14$%2"+$; " X&T!"+1J/;". 4$C" + 21 I%l' &#HHEHE!
5/"$;;.1,6;+&%%$:;&!1%6%%$;13/J6;$-"/+#!"+":67&!'/446+"-"&#!-"&T7!-/'#6%%/6+7"+2!
+$-6%3;1%&#/6%' &#!10/%\&'[+/4\$+TIRIA)N"+HIST77"-"[+1-'- (& 1#$4&!" /446 +"-"&#!/0!
J&/IJ;&) ;" #-&710/%!6%:$+!$%&PHE!9+7"28+/6#13/16;$-"/+#!"+ 67 &' KA&Y% " $+!19+7"$+!

tribes across the Lower 48 States, Alaska Natives, and First Nations in Canada.

Biophysical context of climate change—
K+16+7&%#-$+7"+21/01-(&!:"1I(#"$;!&00&"-#1/0!";"4$-&!'($+2&!"#1+ &' &##$% . |H(&+!

[+ T &Y " +2\(HIR"'S; 1# #-&AHIH";;1: &1$00&'- & 7TE!U (&!9+-&%2/,& % +4&+-$;18$+&; ! /+!
T;"4%-&!T($+2&!0/6%- (1 $#H#HEHHA&+-1%E&I/%-1T7&H# %" &#! (IH!";"4$-&! ($+2&! I % &H# & +-#!

the potential for rapid changes, such as more frequent extreme weather events, and

subtle changes, such as changes in species distributions, plant-pollinator interac-
SHH)IS+TIHS-&%!'(&4"#-%.1BOSTTIO@ @>)!</#&+XH&'"2!&-1$;E!0@ @NFE!U ("#!#622&#-#!-($-!
BUAS-&) ($+2&1I%E&HE+-H#1-(&!I/-&+-"$;10/%!" +' % &SH&E T &EMI/HE6 Y &!-'%$ I " 7I$+T7 1#6:-;&!

Draft report titled “Social vulnerability and equity in the context of climate change in !
Alaska and Canada. Synthesis of literature” On file with Valerie Barber, University of Alaska
\$"%:$+C#)IQAAIBN"%&H&& 7K, &E!8%;4&%)!KS!==]?QE
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&+,"%/+48&+-$;!'($+2&#1$+7)!"+1-6%+)19%0$]"7I1$+71#6:-,&!#/"$;)!'6;-6%$;) 1&'[+/4™)!
$+71/-"E N ($+28HE

S$%;!&-1$,EIBO@ @=F!7&#'%":&7!";"4$-&!#"&+'&!$+7/"6% %" "+2!$+71I%/R&'-&7!
"43$-H#1$-1-(&12;/:8;1$+71+$-"/+$; 1#' S, &HEIU(&"%!H/%C!'/4:"+&#!"+0/%4%-"/+$:/6-!
"4JP' -+ IHE 1Yo B-1-(&1+S-"/+$; 1#' 5, & "HP-&%0) | &+&%2 .1#6 1J;.1$+716#&) - % $+#I/%-$
-+)1$2%™6;-6%8&) &' [#.#-&AH#) (645 +!(&S;-()! S+ 71/ &- NH"-(1"+0/%4$-"/+!1$:/6-!
C&.!"4J$"-#13-1%&2"[+$;1#'$; &HEU (&H&!#'(/;$%#!10/6+7!-($-";"4$-&!"($+2&! I /#&H!- (&!
J/-&+-"$;10/%!" +' Y &PHEH!"+1$+-""J$-&71$+716+$+-""I$-& 71" 4I$'-#!/+1+3-6%F; Y &H#/6 %1
S+71#/"&- EF+$+-""J$-&7!"4J$'-#!/0!" +'%&SH#"+21'$%: [+ 7" IM"T &!'[+' &+-% $-"[+#!
include not only consequences of ecological changes, such as increases in ocean
acidification, which diminishes the ability of sea creatures to build calcium car-
[+$-&\H#(&;#)!:6-1$;#/1ABR/%#("O-#1"+IH&S;- (1/%!-&' (+1;/2 EIK"%T7"+2!-/!S$%;! &-!
$EIBO@ @=F)!";"4%-&!"($+2&#!-($-1$%&!+/H!/"6%%"+2I1H";;I'[+-"+6&!$+714S.1#("0-1"+!
-(&!06-6%0&)1J%&H&+-"+21'[+#"18&%$:;&!"($;;&+2&#!$+716+'&%-$"+-.10/%!$7$J-$-"/+E!9
[+-%$#-1-/1- (&1 I&'&" & T 1H#-&$T7 .\ &+," Yo/ + A& +-$; 1#-$-&!/0!- (&I I$#-10&H!' & +-6%"&#)! S$C
&-1$;E'BO@ @=F'$##&%-&7"-($-1#/"&- 1H";;1+/-1$7$J-1- 'S+ &HI#-&F$T7 . 1#-$-&)!:6-1%F- (&'
[+-"+6%;;.18+719%6$3"7;.I'($+2"+21&+," %[+ 4&+-1/6-#"7 &!- (&% $+2&! /01 I$#-1 &M I& Y " & +'&F

T;"4$-&!"($+2&#!H";;!1$00& -1 (64S+1#/"&-.1-(%/62(1"4I$'-#!-/1:$#" |+ &&T #V!
H$-&%)!&+&%2.)!(/6#"+2)!-%S+#I/%-$-"/+)10//7)1+$-6%$; | &'/# .#-&4#)1$+ 7L &S;- (EI3M"{
"2V [+ 7"+ 176 (1$#1T/;;6-"1+)1J/,&%- ) 1$+71$+1$2"+21$+712%/H"+213/36;$-"/+)!
'$+&MS'&%:$-&!";"4$-&!"4J$'-#!BS$%;!&-1$,EIO@ @=FE!

U(&!T;"4$-&!IT($+2&!15"&+'&!18%/2%$4!BWS4:;&!&-1$;EIO@ @ NF#-%&H##HE&T!-(&!
"431%-$+'&0V/+#"7&%"+2!";"45-&"4I$ - #!/+ (6 4B+ 1#/"&- 1" +1'[4:"+$-"[+IH"-(!
+/+""43-"10$"-/%#)!"+",6 7"+ 21 &M "#-"+ 21" HHO &S+ 7'+ 7"-"[+#N[;;6-"[+)1"+' Y% & $#
"+21"44"2%$+-1$+71&;78&%0;.13/136;%-"+#)1,&%:6 %7 &+&7!"+0%$#-%6'-6%&)!$+7!"+'%&
J/I6;$-"/+1"+16%:$+I$Y&SHEIU (&.17&H#' %" & T!-(&!"43/%-$+'&! OV [+#"7&%"+2!";," 4$-&!
"4J$-H#1"+1%08&;$-"[+#("I-12&12%$I () T&AI2%SI("#) IS+ TV AT, &MIE"S; | # H-&AH!
$+7!:"+CHE

Literature reviewed—

U(&!-.J&#!/0!;"-&%$-6%&1%&,"&H&7!$%&!; "#-&7":&;/HG!-(&!4$-&%"$;!1%&, " &H& 712&+¢

'1,&%#!-(&!J&%"/710%/410@ @ @!-/'0@ @=E

o K'$7&4™1;"-&%$-6%&)!"+67"+2I1R/6%+$;!$%-"; &#)!'[+0&%&+'&! IO/ && 7" +2#)!
2%$76$-&!#-678&+-1%&#&$%'()!0$'6;-.1 I%E&H#&+-$-"/+#)1$+71+&H)!16+I6:;"#(& 7!
%&#&$%'(E

o 8/36;$%!I%&##_JI1J6;$%!4&T7"$)!"+,67"+2!$+&'7/-$;!"+0/%4$-"/+E

*  Qray literature, including nongovernmental organization Web sites, blogs !

(Web logs), and discussion groups.
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o 8"I$+712/,&%+4&+-17/'64&+-#)1#6'(1$#!-(&!*ESE!&I$%-4&H-1/0!
K2%"6;-6%8&!V%&#-15&%,"&!";"4$-&!" ($+2&#-%$-&2.1$+ 7! T/+2%&H##"+$;!
-&#-"4/+.E

*  Non-climate-change literature, including publications related to natural !
(BX$%7#!$+71+$-6%$;!1%0&#/6%'&!14$+$2&4&+-E

Literature that focused on socioeconomics, health and well-being, and access to
#&%," &#)1%8&#/6%'&#) 1S+ 71 7&" #"[+4$C"+2!1I%/ &HHEH HSH! S #/\&MSPA"+&TEIU (&!#. +-(&
#'HIEMSA"+&T7!;"-&%$-6%0&!-($-I'/+#"7T&%&T!(/H!";"4$-&!"4I$'-#!'/6;7!$00& -1 7"00& %0 & +-!
'1446+"-"&#)#E'(1$#!" (", 7 %&+)-(&&;7&%;.)"4J/,&% "#(&713/136;$-"/+#)14"2%S$+-#!
$+71"44"2%$+-#)14"+/%"-.13/36;$-"/+#)1I&/ J;&!IH"-(14/:";"- 1$+ 71 [2+"-" &L+
straints and chronic conditions, politically marginalized populations, single-head
households, homeless men and women, natural-resource-dependent economies, and
"+7"2&+/6#1I&/T;&QHEIQHIST T -"[+)!"-10/'6#& T /+!;"-& Y B-6 %0 &!- ($-!'/+#" T &%& 7! (/H! 7"00&%
ences among populations may influence their vulnerability to climate impacts and
-(&"%!$:" - -N%&HI+T)IS+TI(HY " AS-&1I) 1" +'1% I /Y% B-&H#! - (&#&! 7"00& %0 &+ &HE U ("#!
#.+-(&H#"#!I7T%PH#10%/4!;"-&%$-6%&! /+!';"4$-&1"4J$'-#!/+16%:$+!$+71%6%$;!J/J6,;$-"/+#)!
particularly low-income and minority urban populations and natural-resource-!
dependent rural communities, and American Indian and Alaska Native tribes.

Literature on socially vulnerable urban and rural populations in the United
5-$-&#IHS#10/6+7!"+1#&,&%%$;!1$'$7&4™1$%-"";&#1$+71%&I/%-#!$+71/;" 176 4&+-#10%/4!
governmental and nongovernmental organizations. After locating sources specific
-'K0%"$+!IKA&%" $+#)I$77"-"[+$;1#&P%' (&H#!0/'6#& 7! /+1K0% " $+IKA& W "$+#1$+7!
climate change effects and Latino-Latina populations and climate change effects.

U(&*+",&%#"-.1/0'1%&2/+ #!7$-$:$#&0/%#/"$; 1#" &+ &#1"+",6 7&#!-(&!0/;;/H"+2!
search engines: Academic Search Premier, ArticleFirst, Web of Science, Sociologi-
cal Abstracts, Public Affairs Information Service, Alternative Press Index, and Left
Index. Search terms such as, “Latinos,” “Latino populations,” “Hispanics,” “social
,6;+&%3$:";"- )alb";"4%$-&)al$+7!b";"4$-&!"($+2&aH& Y& 6#&7!"+!,$%"/6#!'/4:"+$-"[+#!
to find relevant literature. General Google searches offered more gray literature and
nonprofit organization Web sites; Google Scholar offered academic articles, as did
the University of Oregon database for social sciences. The National Latino Coali-
tion on Climate Change Web site offered links to several of the resources incorpo-
%$-&71(&%&"+E!P6'(1/0!-(&!$,$";$:;&!;"-&%$-6%& !0/ 6#&H#!+!'/446+"-"&#/0'[;/ %! $+7!
low-income populations, generally with reference to Latinos-Latinas and Hispanics
included. The climate change literature focuses primarily on poverty and air quality
[+'&%+#)I1$HIH&;; 1$#1$2%™6;-6%$; 1"+ 76#-%.!"4I$'-#!$+71+$-6%$; | (PX$% 7#!1$+ 717" #S#-&YHE
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ULI$-&;"-&%$-6% & /+!1"+7"2&+/6#!1J&/J;&#)1$'$7&41I6:;"$-"[+#)12/,&% + 4 & +-!
reports, books, nonprofit publications, papers presented at meetings, and electronic
+&H#IH#6%'&#1$+71:;2# H&Y%0 & 1#E& 3% (& TE!<&0& Y &+'&!;"#-#1"+1$'$7 &4 J6:; "' $-"/+#)!
government reports, books, and nonprofit publications offered leads to additional
#/6%'&HEIU(&!*+",&%#"-.1/011%&2/+ #1;":%0$%.1$+7IW//2;,&'H& % &!6#& 7!-/1#&$%'(10/%!
%&;&,$+-1$'$78&4"RI6%+$;#)16#"+21C&. H/% 7T#1#6'(1$#!b"+7"2&+/6#11/36;$-"/+#a!$+7!
b';"4$-&!"($+2&a!/%!bKA&%"$+19+7"$+#al$+7!h';"4$-&!"($+2&EalK'$7&4™MJ6:;"$
tions offered policy recommendations for considering equity in climate policy for
"+7"2&+/6#13/36;$-"[+H#EN&H!$'$7&4™1J6:;"$-"/+#!/00&% & 7!/%"2"+$;1%0&#&$%0'(I/+!
climate impacts to indigenous peoples in the Lower 48 States.

Numerous articles, books, and nonprofit publications describe the climate risks
1$+71$7$I-",&1'$I$"-"&AO"+T7"2&+/6#1 I &/ T, &H#! "+ TS+ 7 S!S+ 7K, $#HCH!$+71/-(&%!
,6;+&%%:;&!%&2"[+#!H/%; 7TH"7&EIU (&#&#/6%'&#!1J%/,"7&!,$;6$:;&!'[+-&M-1$+ 71" +#"2(-
[+1$7$I-",&1'$I$"-)1-(&!%/;&!/01-%$7"-"/+$;|C+/H;&72&) 1 &- ("#!" +!"+-&2%$~'+2!C+/H;
edge systems, equity in climate policy, and the range of climate impacts to tribal
communities. Nonprofit publications and papers presented at meetings offered
"+H#2(-12$"+&71-(%/62(1';"4$-&1%&#HE& %' (1$+713;$++"+21J%/R&-#IH"-(1"+7","76$;!-%" &
$+710%/4!-%":&!148&4: &% # &M I&Y " &+"'+21","43-&"4J$'-#E ! 3;& - %0/+" 1+ & H#!$%-""; &#!
0%/4'#"-&#!"+",6 7"#B%&'()*+',-./0-'1*2-3)4 )!,-./0-'1*2-3)4'5*.04 )!$+7!3c3!
86:;"#("+213%/,"T&ISTT"-"[+$;1"+#"2(-1/+!";"4$-&!%"HCHE*#"+2IW//2;&!K;&%-#!-/!-%$'C!
relevant articles on “tribes” and “climate change” in news, blogs, and Web sites, we
located first-hand accounts that describe climate risks and impacts to tribes.

L&'$6#&!/0-"4&! [+#-%$" +-#)1%&#/6%'&#) 1#'1I&)1$+71$II%/$' () | #/4&\#&2 A& +-#]
[0!;"-&%$-6%8&!-($-1'"/+-$"+1"41/%-$+-I"[+-%":6-"[+#!/+1#/"$;\ 7" 4&+#"[+#1/0!";"45-&!
($+2&!"+1/;"M 1S+T713%/12% 5417 &, &;/JA&+-1$%&!+/-1"+',6 T&TEV%!&M$4J;&)!4$+.!
SHI&'-#0H/"S;!,6;+&%%:";"- 1" +]-(&!"+-&%+$-"/+$;!;"- &% B-6%&! /+!";"45-&!' ($+2&!$%&!
not incorporated in this literature synthesis. The synthesis touches only briefly on
%$'&)!12&+78&%)!$+7!./6-(I"##68H#)!:6-!- (&% &!"#!$!12%/H"+2!:/7.1/0!;"-&%$- 6% & /+!- (&H#&
"H#H6&H#)1 I$%-"'6;$%;.!" +$+!"+-&%+$-"/+$;!'/+-&M-E!

Areas of focus—

Vo%0!(643+!'1446+"-"&#IS+T71-(&!;$+T# BI&H!-($-1#6#-$"+1-(&4)!";"4$-&!'($+2&! I /#&H!
%"HCH!-/'+$-6%9;1%8&H#6%0' &#) " +#-"-6-"/+#)!"+0%$#-%6'-6%&) !$+7!'6;-6 Y &HE U (&!7¢
H("(1'/446+"-"&#!1$%&!,6;+&%$:;&!-/!-(&!&00&'-#!/0!";"4$-&!'($+2&! 7 &I&+T#!/+!-(&!
+$-6%8&!/0!-(&!&00& -1 $#IHE&;; I$#!" +-&%+$;1$+71&M-&%+$; ' ($%$'- &% "#1"#1-($-'14I %"
and influence human communities. A range of characteristics related to social !
,6;+&%%$:";"-.I"+1%6%9;1$+7!6%:$+!'/446+"-"&#I$+T7IH"-("+!"+7"2&+/6#11/16;$-"/+#!
H$#I&MJ;/%&TEIU(&#&!$%&SH!"+,67&V
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1. Equity and justice, including access to and participation in the processes

I $+71/6-'14&#!/010/;" . ASC"+2)I$# I HE&; ;I $#! &-("'$;1$+71;&2F; " ##E &H#! VA& ; S+ & 7!

o -N1%&#I+#"""- 1$4/+212/ &Yo+A&+-#1$+713136;$-"[+#!-'$ 77 Yo &##!'"4$-&!

I '($+2&E

OE T6;-6%&!$+7!C+/H;&72&)!"+;,67"+2!-(&!"4J$'-/0)";"435-&!" ($+2&!/+!'"6 Y Yo & +-!

I $+7106-6%&!12&+&%S-"/+#)!;/'$;1$+71-%6$7"-"/+$;|C+/H;&72&) 1#&H#&1/01J;$'&)

I $+71-%&$-.1%"2(-#1$+71$"&##!-/1-%$7"-"/+$;1%8&#/6 %' &HE

AE K73$J-",&I'$J$"- )I"+,67"+21%&;$-",&!I/H&%!$4/+213/36;$-"/+#)1$:";"L.1-/]

I $77%&##!" " 4$-&!&O00&'-#) 1S+ 7S " &##!- /17" $;1 I%/ &H## &#1$+T71%&#/6 %' &HE!

?E U(&!%/;&/01%$'&)!&-(+""-)1$+712&+7&%!"+!";"4$-&!'($+2&!"+!-(&!*+"-& 7!

I 5-$-&#I$+7I T$+S7S$E!
K1%$+2&!/01+$-6%3;!$+7! (645 +#&'-/%#!$00&'-&7!:.!";,"4$-&!'($+2& HB#! S #/!

&MJ;/%&TE!9+";,67& T H&Y%&! (&S;- () (/6#"+2)!-%$+#I/%-$-"/+)&'[+/4.!1$+ 7R/ #) | &+&%2.)!

climate-related hazards and disasters, water, natural resources (forestry, fish and

H";7;"0&)":"[7" &%0#"- )1 &' I# #-&A41#E& %, " &#F)10//71#&'6%"- ) I$+7!;$+ 76 #&E!

"#$%&'1$2+*6$"*6" 7' 1&$2%.+'13%*4+
Issues of climate ethics, vulnerability, equity, and justice relate to several questions:
Who is to blame for the causes of climate change, and who bears responsibility
0/%'%&76"+212%& &+ (I6# &1 2$H#! & A ##"[+#1$+71(&;J"+2'/446+"-"&#1$+713/J6;$-"/+#!
$%/6+7!-(&H/%;7!-' J%&I$%E&!0/%!-(&!"+&,"-$:;&!&00&'-#d! 1+!1$!2;/:$;1#'$;&)14$+.1/0!
-(&!+$-"[+#1-($-1:&5%!-(&!; &$#-1%&#I[+#":","- . 10/%! - (&!"$6#&#!/0!";"45-& ' ($+2&!$%&!
expected to suffer the most significant consequences. Many of these same countries
BJ%"4$%";.17&,&;/3"+2!+$-"[+#1$+T713//%"' 1446 +"-"&HF(/;7!-(&!4/#-1%/4"#&!0/%!
%&76"+212%& &+ (/6#8&1 2$#! &4 " ##"[+#!-(%/62(1-(&!I%/76'-"/+!/01%&+&H$:; &! &+&%2.!
and opportunities to sequester carbon.
e68&H#-"1+#!1%&;$-&7!-/","4$-&!' ($+2&!1%&H#I/+#":";"- 1%/ ," T &I $+!"41/%-$+-10%$4&!
H(&+&M$4"+"+2!1',"4$-& ' ($+2&!1$+71#/™$;!,6;+&%$:";"- EIU("#!"#I&#I&"'H;;.I- % 6&!
$#1"AB-&! ($+2&1I/;" &H#: &2 " +1-/13%/,"T &'+ &+-" &#!-/I"+T6#-%"$;" X & T 1+$-"/+#1$+7!
higher capacity communities to engage in and profit from carbon-reduction !
J%/I2%$4HE!
This section draws on the literature to provide definitions and considerations !
for social vulnerability, equity, and justice in the context of climate change impacts
$+71/"&AEIK;-(162(1-(&1%&A4$"+7&%! /0! ("#1# . +- (&#H"#10/ 6#&H+13/I6,; " [+#!"+!
the United States, this section of definitions draws from international literature
-13%,"7&!$!4/%&!- (/%162 (16+7 &%#-$+7"+2!/0!$;;10$'&-#!/0'#/"'$;!,6;+&%$:";"-.1$+7!
dimensions of equity. Policymakers and planners can consider how climate change
"4 -#IS+TII) M &H#A 2(-17"00&%&+-;.1$00&'-1I/J6;$-"/+#!: $H#&T!/+!$2&)1R&+7 &%)!
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B (&S (1" X&AH(" IIH-$-64)196$' &)1 SH#) ' $:8) ' $IS"- ) 1/, &Y0& "2t~ ) IS +7!
28/2%$I(EIU(&.IS+!'/+#"T&Y6I(H!-(8#8&)III6;S-"+#14$.15" &)1 $%-""IB-&!"+)!
$+71%8&'&" &!-(&1/6-I6-#1$+T71/6-'4&H1/0V;"4$- &I/, &S +71J;$+HE!

0(#$"3&"D31-)"M$3$*:&
5/"$;!,6;+&%$:";"-.13%/,"7&#!$+!/,&%$%'("+2!;&+#!1-(%/62('H("(!-/,"&H!- (& /- &+
-85 17" H#I%II/%-"[+$-&!"4J$-#1-($-1',"4$-& ! ($+2&!1495.1($,&!/+!'[446+"-"&#1$+T!
"+7"," 768 #H/%; TH"T&E!IU(&!H#/"'$;!,6;+&%$:";"- 1 I&%#I&'-" &I/ +-#1-/'-(&!-. J&#!/0!
JIJ6;$-"1+#1-($-14"2(-1($,&!;"4"-& 71" &##!-1""+0/%4$-"/+1$+T71%&#/6 %' &#!$+71#600&%0!
"+'%&SH&T!"4I$-#10%/41&M-%&A&! &, &+-#:$HE&T/+!;"4"-&T7'$I$"'- EIU/N";$%"0.1-(&!
social dimensions of vulnerability, definitions of social vulnerability are presented
"+1-(&!"[+-&M-1/01+$-6%3; | (PX$%7#!$+7!","4$-&!" ($+2&E

Literature focused on natural hazards provides a number of definitions of social
vulnerability within the disaster context. Wisner et al. (2004: 11) defined vulner-
$:" - 1%I$T; 1" +H1%0&;$-"+1-11+$-6%$; | (S X% 7#IS#ID-(&!'($%$'-& %0 "#-"#1/01$1 I & Yo#/+!
or group and their situation that influence their capacity to anticipate, cope with,
%&#"#-1$+71%&'1,&%!0%/4!-(&!"4J$"-1/0!$1+$-6%3$; ! ($X$% 7! B$+!1&M-%&4&!+$-6%$;! &,
process).” Cutter and Finch (2008) defined social vulnerability as a measure of both
-(&M#H&+#"-","-1/01$11/I6;$-"/+!-/1+$-6%$; (XS 7#1$+T71"-#1$:","- 1-/1%&#H I+ T!-/1$+7!
recover from the impacts of hazards. The United Nations Development Programme
(2000) defined it as “...the degree to which societies or socioeconomic groups are
$O0&'-&7!:. 1#- Y &HH&EH S+ T (XP% 7#) ! H(&-(&%!:%/62(-1$:/6-!:.1&M-&%+3$;10/%'&#!/%!"+
#"10%'-/%#N"+-8&%+$;1$+71&M-&%+$; - ($-1+&2$-",&;.1"4I$"-1- (&I#/"'$; ' (&#"[+!/0!$!
country” (UNDP 2000).

K!+64:8%!/0!1$6-(/%# #6228&#-& 7"+ 7" $-/%#!0/%4&$#6%"+2!$+716+7 &%o#-$+7"+2!
,6;+&%$:";"- )I"+:67"+21,&,&;#!/01"+'/4&)16+&4T;| A&+-) I &+#"[+!'[+-%".6-"[+#)!
illiteracy and malnutrition among children (LegCo Secretariat 2005), livelihood
%&#H";"&+'&)#&;013%/-&'-"1+)#/"&-$;13%/-&'-"[+)\#["$;1'$I"-$;)I"; $##/%"+'/4&1 2%/6 )
28&+7&%)1&-(+""-)- J&/O#-$-&)I"™," 1" &- ) 1S+ T 1#" &+'&I$+T71-&'(+/;/2.\BTS++/+!
O@@@FE!

<&H&PY'(&Vo#!/O1 7" #IH#-&Y0#1$+71+$-6%3; | (PXSN 7T#I1#622&#-& 7!-($-1-(&!%//-#!/0!,6
$:""- 1&M-&H TS 1#-%6'"-6 Y% &#1$+T7 1 #&- -, &A&+-1$+T717 &, &;/J4&+-1I$--& Yo +#G - (&H#E
constructs affect access to resources, power, information, and networks. Like !
7"#$#-&%#BV-(&%2";;!1$+718&&C!IO@ @7?F)!-(&!&00&-#!/0!";" 4$-&!'($+2&!$+7!","4$-&!
policy could reveal and exacerbate social inequities if decisionmakers take no !
$'-"H-1ST T Yo&HH - (RAE*+T7 &Yo#-$+7"+2!-(&!1%&; $-"[+#("IH IS+ 77" A&+#"[+#0#/"'S;; !
,6;+&%%:;&!13/J36;%-"/+#H";;10$";"-$-&!-(&!0/%46;$-"/+!/013/;"" &#!-/1%& 76'&!,6;+&%
ability among these populations (LegCo Secretariat 2005).



I"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'/*.3+6$6"7'8$.+,%.),+

Vulnerability and its social dimensions can be considered specifically in
-(&!/+-&M-1/01; " 4%-&) ($+2&EU (&!19+-&%2/,&%+4&+-$;18$+&;1/+!T;"4$-&! T ($+2&!
(IPCC), an international, scientific body set up by the World Meteorological Orga-
nization and United Nations Environment Programme, defines vulnerability as “the
78&2%&&!-I"H("(1$1# . #-&A" #1#H6H#' & I-":;&!-)11%!6+$:;&!-/I'[I&IH"-()!$7,&Y%o#&!&O0&'-#!
of climate change, including variability and extremes... Vulnerability is a function
10-(&!"($%$'-&%)!14$2+"-67&!$+71%$-&!/0!";"4$-&!" ($+2&!$+7!,$%"$-"/+!-/IH("(!-(&!
#.#-&AI"HIGMIH&T )" - HI#&+#"-","- YIS+ T7!"-#1$7$I-",&'"$I$"-.alB8$% %.!&-I$;EIO@ @>V!NNAFE!
Burton et al. (2002) assessed the first round of adaptation studies conducted
under the United Nations Framework Convention on Climate Change and described
(H'%&#&$%'(1/+!1$7$I-$-"/+IBH("(1%&0&%#!-/ J%&I$%"+2) 1% &# I+ 7"+2)1$+71'/J"+21H"-(!
-(&!&00&'-#!/0!";"4%-&!" ($+2&F | ($#!&,/;,&T10%/41$!'[+#"7 &%$-"/+1/014"-"2$-"[+13/;™.!
(aimed at reducing greenhouse gas emissions) to a stand-alone policy prerogative.
L6%-/+!&-1$;E'BO@ @OF!7&#'%":.&7"";"4$-&!,6;+&%$:";"- . I$#!$!106+'-"/+1/Q1"4J$"- #!$+7!
adaptation. Impacts result from a system’s sensitivity and exposure to climate-relat-
&TI#-"46;"GI$7$I-$-"/+1%&#6;-#!0%/41$!# #-&A #I'$I$"- 1-/1ST7$I-1$+T71"-#IH";; "+ 2+ &H##!
1%!$:";"-1-11$3J;.1$7$I-",&"$I$"- . 1-/1%&T76'&!,6;+&%$:";"-.|BL6%-/+!&-1$;EIO@ @ OFE
How vulnerability is defined in the context of climate change will affect the
0$'-/%#!' [+#" 71 &%&TI$+T7!"+,67&7!"+!","4$-&1J/;" \BL6%-/+1&-1$;EIO@ @OFE!3M$4"+"+2!
(H!,6;+&%$:";"- I"#I#"'$;; 1S+ 71#I$-"$;;.17"00&% & +-"$-& 71$' %0 /##1J/I6;$-"[+#1$+7!
#$;&#1/017&"# [+4$C"+2IH";;1(&; "}, 6#-%$-&!-(&!"43;"$-"+#1/01',"4$-&!'($+2&!$+7!
SUAS-&V($H2&NIM N IHMS; ), 6;+&%$:;&1INI6; S+ - (&FH"-& T15-$-&#1$+T7]
"+-&%+$-"/+$;!'1446+"- E

Adaptive capacity and local institutions—
W$4:;&1&-1$;E'BO@ @NF!7&#'%": & 7!-(&!+&&7!-/I'[+#"7 &%!-(&!%/; & /01 (6 4$+!$+T71#/"$;!
'$I"-$;"+H7&-&%4"+"+2!,6;+&%$:";"- 11 4S-& 1" AJS -HEIU (& 1#6228#-& T1($-!'/6+
-%"&#IH"-(12%&$-& %! (64$+!'$J"-$;"C+/H;&72&) #C";;#)1$+ 71 &MI&Y%"&+'&N'/6;7):&!
&#HH),6;+8&%%:;&!-/1""43-&!" ($+2&):&'$6#&!/0!-(&"%!"+' Y &SH&T'$I$- 1-/'$ 77 Yo &H#!"-E!
Q+ISTT7"-"[+)-(&NTE&H#' Y. & T - (&!+&&T!-/V' [+#"T &% \#/"'$;I'$J"-$; - % 6#-) 1% &; $-"/+#("I#)!
#6JJ/%-1+&-H/%C#)1$+7!C+/H;&72&!-%$+#0& %01 # #-&A#N'+1"T &+-"0."+2!","43-&!,6,;,+&%$
M- EIU(&I#6228#-&T7!-($-1(64$+!1$+714#/"$;I'$T"-$; ' +!'/+-%".6-&!-/'$!'/446+"- . #!
S NNSTT%8&HH " AS-&!) ($+2&!-(%/62(1'1]"+21$+T71%&#I/+#E&H#) H (&% &$S#!$!;$'C!/0!
'$J"-$;I'S+H &P, & +T7","TOSH"H$-&T1$+71$-12%&$-&%!% "#C!/0'&MI/#6%&!-'"4I$'-#1#6'(!
$HI&M-%&4&!(&$-HS,&HE
U(&!;"-&%$-6%&!#6228&#-#1-($-1;/'$; 1" +#-"-6-"[+#17/1($,&!$!%/;&!-/'J;$.I"+1°4];&4 & +-
"+217"4$-&IST7SI-B-"[+IS+T71:6" 7" +21$7$I-", &1'$IS"-.10/%!1/16;$-"/+#!,6;+&%P:; &!
1" 4%8-&)($+2&EWS4:;&!1&-1$,EIBO@ @NF!'/+#"7 &% & 7'-(&!%/;&! /0" +#-"-6-"[+#!-/1: &!
%6;&#) #/"'S; 1 +/%A#) 1S+ 7 1# #-&4#1-($-126"7&! (645 +!:&($," /%) 1#6' (1$#1 I$#- 1, $+T716H#&!
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78,8;1J48+-) &M H#-"+21&+," %/ +A&+-$;;SHH) 1S+ 71,825,196 2 (-#1$+71:6";7"+21'/ T&HE!
U(&.17&H'%": &7 (JHI"+#-"-6-"+#1$H-1$+ 71 % &HEA-IS00& - /" &- HI$:";"- 1-NY%68&HI/+T!
I(S+28H)IBHT1-(&.1I%),"T&TI&MSAT &H/O1" +#-"-6-"+#EI127&+I$+719++&HBO@ @=F!
T&H " &TI0$-1%H!-($-1;"4"-1$TSI-" &ISIS"- 1"+, $; " +#-"-6-"+HH1$+71+&HI%CH!"+!
-(&"%!#-67.1/01A@!0/%E&H-1J%S$'-"-" |+ &Yo#!"+1-(&1%696$; 6 C/+106&2"+!/0I TS +$7$E

Family-level resistance to lifestyle change, poor access to local and tradi-

tional knowledge (there is a rich supply but it is not easily accessed§!$+7!

the lack of identified markets for local forest products were also identified !
o $#1I/-&+-"$;;.1%& 76" +21$7$I-",&!'$I$™- . 1"+]-(&1%&2"+19127 &+!$+HT719++&#!
I O@@7)'&4J($#"#!$77&ThE!

K2%$H$;!'BO@ @NV!QF!0/'6#&7!/+!-(&!%/;&!/0L;/'$; 1" +#-"-6-"[+#1"+1$7 $J-$-"/+!-/!
climate change; he defined local institutions as “humanly created formal and
"+0/%4%;14& ($+"HAH - (B-H(SI&IH/"S; 1S+ 71" +7"," 76 $; | &MI&'-$-"[+#) " +-&%$'-"[+#)!
$+71:&($,"1%EalK2%$HS;'BO@ @NV!AF!-//CI+/-&/0);/'$; " +#-"-6-"/+#!: & '$6#&! (&!: &;"&,&
-($-1"48-&($+2&IH";; 17" #I%/ I/ %-"1+$-&; . 1$00&'- 1 7"#$ 7, $+-$2&713/136;$-"/+#)1$+7!
“local institutions centrally influence how different social groups gain access to and
$%&!$:;&!-/16#H&ISHH#H&-#IS+T1%&H#/6% ' &#al-($-14"2(-1:&!"4J/%-$+-I"+1$7$I-"+21-/1","4$-&
($+2&E!&!;"#-&T#/A&!/0!-(&!06+'-"/+#!/0L;/'$; 1" +#-"-6-"/+#) 1#6' (1$#!b"+0/% 4 $-"/+!
23$-(&%"+21$+717"H#H&A"+$-"1+) % &H#6 %' &I A/ X$-"+1$+T71$;;/'$-"1+) HC"; #17 &, &; /]
ment and capacity building, providing leadership, and relating to other decision-
4$CYo#!I$+7!"+#-"-6-"/+#a!BK2%$HS$;!O@ @NV!ONFE!K2%$HS$; 1#6228&#-&17!-($-!-(&!$
J%S$'-" &H#!-($-14%+.I"+#-"-6-"[+#1B:/-(10/%4$;!$+7!"+0/%4$;F!($,&!&4J;.&7"+!-(&!
J$#-14%.1+/-1:&1&+/62(1-"I&IH"-(1- (& ($+2&H#!-($-1$%&!; "+ C&7IH"-(1';"4$-&!
"($+2&E

Agrawal noted also that disadvantaged populations can benefit from institutions
H"-('1bJ%/$'-" &!$II%/S$' (&H!-($-1$77 Y &HHIH"'S;| I %0/ &H#E&H! ;&P T"+21%6%$;1I//%!" +-/!
vulnerable conditions, and structural inequalities that are often at the root of social-
&+,"%/+4&+-$;!,6;+&%$:";"-"&#a!BO@ @NV!Y>FE

Wall and Marzall (2006) described the number of social networks in rural
$%&SH)!-(&!(64B+!I/-&+-"$;1-/'(&;IV"+1&A&Y02&+"I'[+T7"-"[+#)1$+T7(64$+1%&H#/6 %' &#!
$,$";$:;&E![64$+!%&H#/6%'&#)!- (&!$6-(/%# #622&#-&T)!"+',6 7&!'[446+"-"&#HH"-(1&76
'$-&713/136;$-"/+#I'$J$:;&!/0'bI%/76'-",&!$'-","-.al-($-1b43.I($,&!P: &--& %! ($+'&!
[01$"-"+21/+1',"4$-&1% " #ClA4$+$28&A4&+-1#-%$-&2"&#)'J"+2IH"- (1#&, &% &!H&ES- (&%! &, &+
and seeking out potential benefits from altered conditions” (Wall and Marzall 2006:
ANOFE!U(&.!$;#/1+/-&7'-($-!-("#1J%/76'-",&!I/I6;$-"[+!"#!"43/%-$+-1"+1%6%$; ! $% & $#!

because it may need to take on more burdens during extreme events such as floods,
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H(&+!/-(&%o#!"+!-(&!'/446+"- )I"+",67"+2!-(&!./6+2!$+71&;7&%:;.)"'/6;7I#600&%! 7"#
proportionately and weaken the community’s resilience. Wall and Marzall (2006)

#6228 #-&T!-($-1#/"$;1+&-HIYCHI$%&!"43/%-$+-1"+!-"4&#!/01#- Yo &H##!-/10$™";"-$-&!'/;;&'
tive action and for communication. The authors noted specific instances, including

recent ice storms and forest fires, in which people helping people was as important
$H1"014/-14/%&1"43/%-$+-1-($+1&4&%2&+' . 1#&% " &HE!

Social and spatial scales of vulnerability—
V%7!&-1$,EIBO@ @]F!0/ 6#&T7!/+!"+-&2%$-"+2!#/"$;) | I(#"$;) 1$+71(&S;-(1#" &+ &#!1$+7!
I$1$+T71"+7"2&+/6#IC+/H;&72&!"+!',"4$-&!' ($+2&!,6;+&%$:";"- IS+ 7I$7$I-$-"/+!
%&#&$%'()1 I$%-"'6;$%;.!$-1-(&!;/'$;!;&,&;)!0/%!-(&!9+6"-1"+1-(&!K%'-"1%&2"/+!/0! TS$+$ 7 SE!
Concerning the Inuit in Igloolik, Nunavut, Canada (but applicable to communities
H/%;7H"7&F)!-(&.1#6228#-&7!-($-1-(&!"+-&%$'"-"/+!: &-H&&+!(64$+!"/446+"-"&#!$+7!
SHTH'BI&HI0%/ALI'S;)-12;/:$; 1 #' S, &#IH"; 1#($I&!;"4$-&!'($+2&!&00& - #E

Liverman and Merideth (2002) suggested that improved climate informa-
VG T SHRE H-1T & H [+ ASCEYH " +IST T % &R +2!'," 43-&!"4I$-#1$+716+7 &% #-$+7
"+21(/H!"AJ$-#1'6; 7 &I#"'S;; 1 7"008&%&+-"$-& TEIU(&. 10/ 6H& T+ 7 &#' %" "+2!-(&!
%&;$-"1+#(" I &-HE&+#/"&-.1$+ 7", " 4$-&!"+]-(&!5/6-(H&#-!-/'I%/," 7 &!$!0%$4&!0/%!
-(&1%&2"1+$;)"; " A$- &I SHHEHHAL+- 1 JY/R&'-T; " 43- &I K##&H##A&+-10/%!- (&!5/6- (H&#-E!
O+I'+#" 7&%"+2!-(&!1%&;$-"+#("IH IS4+ 2\#/"&- 1S+ 71" 4$-&!$+7!,6;+&%$:";"- )!- (&.!
reviewed five elements: demography, economy, land, water, and institutions and
,$,6&HEIU(&.1#6228&%#-!-(&!"4/%-$+'&!/O'/+#"T&%"+21#/"'$;!'/+-&M-1$+71(&!7"00&%
&+-"$-"/+1/01,6;+&%$:";"- . 1$'%/##!-(&!J/I6;$-"/+E

I P$+.10$'-/%#1$-1#&,&%$; 1#'$; &#+&&T!-/1:&!"+,6 7& 7" +1$!'/4J% & (& +#",&!
I +-&M-63;1$+8; #"#10/%!%8&2"+3$; ", " AS-& | SHH &HHAL+-#) \#E' (1 S#H#/" &' [+]4™
b7 1S+ T1-%&+T#) 1 %&H#6%'&! 7" #-%":6-"+1$+T716#&) " +#-"-6-1/+#) I$#IHE; ;!
I $#1%&;&,$+-'6;-6%3%;!-%$7"-"/+#1$+7!,$;6 &HE! T/+-&M-1$;#/14"2(-I'+",6 7 &! $+!
analysis of the major networks of power that control decision-making and !
information flow, and of the nature of integration of the region into a !
national or global economy [Liverman and Merideth 2002: 202].

W$4:;&1&-1$;E'BO@ @NF!0/'6#&7/+!-(&!"4J$-#!/0V";"4$-&!'($+2&!/+1(64$+!
(&S;-()#H&--;848&+-#)1$+7H&;03%&EU(&.!"/+#"7&%&7\(/H!";"4$-&!"4I$'-#!H";;1$00&'-!
(64$+1#/"&- IS+ TI(IHIH"&- 14$.1$7$I-G!-(&.1/00&%& 7!'/44]+!- (&4 &H#!$+T!

%&H#E&P%' (1%&'144&+T7$-"[+#HEIWS4:;&!&-1$;EIBO@ @NF!$##&%-& 7!-($-1%E&#&$%'(1/+!";"4$-&!
($+2&!$+7!,6;+8&%%$:;&!13/J6;$-"/+#1"#16+7&% 7 &, &;/I&TI$+T7!"-&T'[++&'-"[+#14$7 &!
&-H&E&A+!+$-6%3; | (SX$%7#1$+7!,6;+&%$:;&!1/I6;$-"/+#10/%!'[+-&M-E!Q+!'[+#"7 &% " +2!
indicators for well-being, Gamble et al. (2008) described the importance of acknow-
&T72"+21-($-1'/446+"-"&#IH";;1&MI& %" "&+'&!";"43-&1" 4B - #1$-1;/'5;1$+71%6&2"/+$;!
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&, &HEIT/A46+"-"&#1$+T71%8&2" [+#IH";;17"00& %" +12&/2%$I("1$+7":"/;/12"$;!,6,+&%
S A8-&1M A4S -HEIK-(/62(1,6;+&%$:" - 1948, #&#-&+T!-/1:&17/+ &1 /+1$]
regional scale, vulnerability exists at finer scales (Gamble et al. 2008).
9+1$77"-"/+)IW$4:;&!&-1$;E'BO@ @NF1#622&#-&7!-($-1I&/J;&!H"-("+!'/446+"-"&#!
H";;1&MJI&%"&+'&!";"4$-&!"4J$"-#17"00&%0&+-;.GI#/4&!J&/J;&!4$.):&!4/%&!$-1%"#C!-/!
BU4$-&1"4JF-#1$+T71%8&; B-& T 1H#- Y &AHEH)"+,6 7" +2!- (&1 I/1%)!- (&! &;7&%:; ) I &/ J;&!;", " +2!
$;/+&)1I&IJ; &+ %N (&S$;-()!"+7"2&+/6#11/36;$-"/+#)1$+71I&/J; & H"-(1;"4"-& 71 IIH&Y0!
$+71%"2(-#E!IU(&.1#622&#-&7!-($-1J;$++&%#I$+ 717 & #"[+4$C&Yo#!-$C&!"+-/1$"/6+-1-(&
#"$1$+71#I$-"$;17"00&%&+-"$-"/+1/01";"4$-&"4J$ - #1$+ 718" - 1-/1$7 $I-E
W$4:;&1&-1$;E'BO@ @NF!$;#/'$'C+/H;&72&7!-(&1#I$+!/01"4I$'-#1$' Yo /H##IRE6 %" #7™-"
$+7128&/12%BI("&#)1I$%-"6;$%;.!-(&!-%S+H#4"##"[+/0V'/446+"$:; & T "#HE&SH#H&H!- (Y%/62(!
&28;18+7!";,&28;1-16% " #AIS+T!"44"2%$-"+E!T;"4$-&1"4I$-#"&'[+/4™) 1 #["'$;) 1$+7!
health—are not and will not be confined to specific geographic or political bound-
aries or times. Hurricane Katrina in New Orleans and surrounding communities !
"#I$+1&M$4J;&E

I K#[6%%"$+&!IS$-%"+$!14$7&!",&$%)!"4I$'-#10&;-"+!/+&!'446+"-1%"] J;&!

I -(%/62(/6-!-(&!%&2"/+!1$+7!+$-"/+EIP$+.1/0!- (&I I&Yo#/+#14$ 7 &! (A &I&HH!"+!
New Orleans resettled in Baton Rouge, Lafayette, and Houston, creating !

I #-%%&HHEH! +!-([#&!' 1446 +"-"&HEZ6;+&%$:;&!2%/6 I#!4"2%$-&!0%/41#- %" C&+

I $%&SH!-14/%&! (/#I"-$:;&!/+&#)!-$C"+2!-(&" % (&S;- () &'[+/4™)1$+ 7' & 7615-"/+$;!

I +&&THIS+71I%/:;&AH#IH"-(1- (&A1 Yol ##):[-(1+$-"/+$; 1S+ 7 1#-3-&!;"+&#I WS4, &

I &-I$;EIO@@NV!IYOAhE

W$4:;&!&-1$;EIBO@ @NF!$##&%0-&7!-($-13/I6;$-"/+#!"+1'&%0-$"+12&/2%$I ("% &2"/-
4$.1:&14/%8&!,6;+&%%:;&!-/1(64$+!(&S$;-(1$+7H&;0$%&! " 4I$ - #1$##/"'$-& T1H"- (!
BUA$-&)($+2&G12&12%BI(M1%&2" +#14$.1:&!,6;+&%$:; & &'$6#&!/0!-(&" %! $H&; " +&!
BUAB-&)1&;&,B-"1+)1I%IM 4" V-V SH-#11%1%" & Yo#) | +$-6%$;1%6&#/6%'&!$,$"; $:"; - ) 1$+7!
"+0%$#-%6"-6%&!" [+ +&"-&7!-/'+$-6%3$; ! %&H#/6 %' &#!#6'(1$#! 7% "+ C"+2IHS-& %! H& ; ;#E!
suggested that human populations in low-lying coastal areas, such as the Gulf Coast

region, are particularly vulnerable to climate-related health impacts.

Regional climate vulnerability in the United States—
U(&%&!$%&!+648&%/6#!12/,&%+4&+-1$+71$'$7 &4 1#/6%' &#!/0!"+0/%4$-"/+1/+1-(&!
J(#"$;1&00&"-#1/0!";"4$-&!'($+2&!"+!7"00& %0 & +-1%&2" [+#!-(%/62(/6-!-(&!*+"-& 7!
5-$-&#E!5/4&!/0!-(&!;"-&%$-6%&!%&, "&HE&710/%! - ("##. +-(&#"#! I Yo &#&+-#!"+0/% 4$-"/+
#1"$;1$#I&'-#1/0!,6;+&%$:";"-.10%/41$!12&/2%$I (" I&Y%#I& - " &EI3M$4J; &#!"+',6 7 &!
&M-%8&4&! (&$-1&, &+-#1;&$7"+21-/17&$-(#1BI$%-"6;$%:;.1"+ASR/%!"-"&#IS+ T ISHH#/"$-&
H"-(16%:$+!(&$-!"#;$+7!&00&"-#F)!,6;+&%$:";"-.1$4/+213&/J;&!H"-(/6-(/4&!$" %!

conditioning in the Great Lakes Region and western arid settlements, water
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scarcity among populations in the West, Southwest, and Great Plains, and risks

-/VISH#-$;1' 1446+"-"&H#!"+!-(&!5/6-(&SH-E!1-(&%!&M$AT;&#!1$%&!-($H"+212%/6+7!-($-!
T&H#-$:";"X&H-%$+#I/%-$-"[+1$+71:6";7"+2#)1J%/4J-"+ 21+ &&T#!-/1%&:6"; 71" +1/%!%&;/'$-&!
1446+"-"&#)I$+T71&'[+/4™"1$+T71'6;-6%$;1"4IS - #!1-/"+ 7" 2&+/6#!'/446+"-"&H!"+]
K;$#C$!BW$4:;&!&-1$;EI0O@ @N)!S$%;!&-!1$;EI0O@ @=FE

@RD$*:&"1>& D.*$#-
Studies of the procedural and distributive dimensions of equity provide a

foundation for much of the discussion on climate equity and climate justice in !
-(&!;"-&%$-6%&E!

Climate change equity—

To integrate equity into climate change mitigation and adaptation policy and
J;$++"+2)1"-1"H#1"43/%-$+-1-/16+7 &Yott-$+7V"-#! 7" A& +#"[+#1$+T7 1 (/H!- (&.1 % &; $-&!-/!
J;".A$C"+2E!19+!-(&!'/+-&M-1/0"";"4$-&!J/;".)19C&A&!IBO@ @AF!#622&#-87!;//C"+2!
at equity in the distribution of climate change impacts, responsibility, and costs !

and benefits, and in the procedures of drafting, implementing, and monitoring
SUAS-&II)&HISHT T SHAE!

U(%/62(1$+!$+$; . #"#1/01"+-&%+$-"/+$;!";,"4$-&!4"-"2$-"[+1J/;" 14&' ($+"#HAHN
b-(&!+&H!"$%:/+1&'[+/4.a"$+T71$I'$#H&#-67.1/01$3J;"$-"/+!"+I T ("$I$#)IP&M™/)!
Brown and Corbera (2003) explored three elements of equity: access to markets
$+710/%8&H#-#)!;&2"-"4F' "+ 7T &" #"[+4$C"+21$+7!"+#-"-6-"/+#)1$+7!/6-'A&HE!U(&" %!
$%-";&10/'6#&#! [+!-(&!S./-'8%/-I'];!$+T7!- (& I/-&+-"$; /OI"-#I A& ($+"#4#!-/1I%/," T &!
"+H&+-" & -1+$-6%$;!1%E&H#/6%' &1 4$+$2&%#10/% ! #6#-$"+$:;&!7 &,&;/I4&+-G106%- (&% 4/%&)!
pilot forest project results may influence guidelines for offset projects in the next
round of Kyoto. Equity in access considers a person’s ability to engage and partici-
J$-&I$+71-(&!I0S"-/%#!"+ [;, &T)"+;,67"+21"+0/%43-"/+)IC+/H;&72&)!"/446+"$-"/+)!

J%/I&%-.19%0"2(-#)!$"&##1%06,8&#)!1$+7!-(&IHS.1 7"00& %0 & +-1"+#-"-6-"/+#1/I &% $-&!$-1 7"00& Y0 & +-!

scales. Equity in procedure considers institutions and decisionmaking, how projects
$+71%6;&#1/18&%$-&)!1$+7!-(&!$:";"-.1/0!$;; 1#-SC&(/; 7&%#!-/1I$%-""I$-&!" +!-(&!J%/R& - E!
Finally, equity in outcomes considers how projects affect individuals and how costs
and benefits are distributed among them as a result of access and decisionmaking
BLY%/H+!$+7!T/%:&%$!'0@ @AFE!

8%$%,/;$!1$+7IK72&%'BO@ @]F!&MJI;/%&7'#/"$;|R6#-"&!"+!-(&!"/+-&M-1/0!";"4$-&!
($+2&!I$7$I-$-"[+HIT&"#"[+#1$-1-(&!"+-& Y0 +$-"/+$;1$+71+$-"/+$;!: &, & HEIU(&.!
[+#"7&Y&T-/H($-1&M-&+-1-(&!I&M"#-"+2!D""4$-&!" ($+2&!1%&2"4&aN' +-&% +$-"/+$;!
%6;&#)1+/%4#)1 7&" #"[+4$C"+21I%/ &H##&H#H) 1$+71I%/' & 76 %0 &H#!0/%! 7 & ,&;13"+213/;"" &#/%!
b$7$I-", &1%&H#I/+#&HANSTT Yo &HHEH!I%/' & T6%S;IS+T717"#-%":6-" &IR6#-"&!7";&44$HE!9+]
climate adaptation policy, Paavola and Adger (2006) identified equity in four areas:
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(1) the procedural dimensions of climate change adaptation planning and decision-!
43C"+2G!BOF!-(&!%&#I/+#":";"- 1/017 &,&;/I&T!'[6+-%"&#10/%!";"4$-&!"($+2&!"4I$'-#G!
BAF!-(&!$4/6+-!/0!-($-1$## #-$+'&!-($-17&,&;1I&T'16+- %" &#1#(/6; 7! %V, "7 &!-/!
7&,&;13"+2!'[6+-%"&#10/%!$7$J-$-"/+GI$+7!B?F!-(&!7"#-%":6-"/+!/0-($-1$4/6+-1$4/+2!
7&,8&;13"+2!'[6+-%"&HE

Climate justice—
T;"4%-&!IR6#-"&)1$!-&%4!-($-I'4:"+&H#HHI"$;1$+T71&+,"%/+4&+-$;|R6H#-"&!"+1-(&!'/+
text of climate change, advocates for equity in climate policies and plans and their
/6-J6-#!$+71/6-'/A&HE

The Environmental Justice and Climate Change Initiative (EJCC) is a consen-
sus-based coalition of climate and environmental justice, policy, religious, and !
advocacy organizations in the United States. The EJCC works to educate individu-
$:#)'446+"-"&#)1$+71J/;" . ASCLYo#!$:/6-!-(&!&+,"%0/+4&+-$;1$+T71#/"$;|R6#-"&!
"473;"$-"+#0) " 4B-&) ($+2&!B-1-(&!" +-&%+$-"/+3;1$+T71+$5-"/+$; |, &, & #BIO-1$; #/!
&+H#6%&H!-(&!1$"/16+-3:";"- )-%S+#IS% &+ )I$+71"+",6#"/+1/014$%2"+F;" X &7,/ &#!"+]
the climate policy dialogue. The EJCC defines climate justice as “the fair treatment
10'$;;13&/J;&!$+7'10%&&7/410%/41 7" #' %" 4" +$-"/+IH"-(!-(&!"%&S-"/+!/0'I/;"" &#!$+T7!
JU%/R&'-#1-($-1877%&H#H!","4F5-& " ($+2&!5+7!-(&# . #-&4#!-($-1'%&$-&!";"4$L&!'($+2&!
and perpetuate discrimination” (EJCC 2009).

T;"4%-&!R6#-"&!'[+#"7 &% #! (IH!-(&!I&/J;&!4/#-1,6;+&%$:;&!-/!";"4$-&!'($+2&!$%&!
"+,/,&7"+1-(&17&,&;/34&+-1/010/;"" &H#) - (&), $+26$2&!6#& T !-'$ 7T Yo &#H!-(&4)!$+7)!
6;-"4%-&;.)(/H!-(&.!$%&!$00&"-&7!:.1-(&!/6-I6-#1$+71/6-'/4&#/0!"; " 4$-&! I/ &#!
$+710;$+HEIL&'$6H#&!- (&AL I/, &1 $+T71J; $+#1$%&!'6 % %0 &+-;.1:&"+2!7%H0-&7!$-1;/'$;)!
+$-"1+$)1$+71"+-&%+$-"/+3; 1 &, & #)"-1"H#I" 4] [%-$+-1- "7 &+-"0.1-(&! 7" 4&+#"[+#1/0]
equity and justice that need to be addressed.

P$"("&-1$;E'BO@ @NF!"/+#"7&%&7!-(&!,6;+&%$:";"- 1-/","4$-&!'($+2&!/0!"+7"2
&+/6#I1$+71-%$7"-"/+$;1I&/J;&# H/%; TH"7&G!-(&!"4J;"'$-"/+#!/01";"4$-& ' ($+2&!0/%!
"+7"2&+/6#!S+T71-%$7"-"[+$;1I&/1J;&#BI$%-""6;$%;.!-(&!#/"/'6;-6%$; ! % "H#CHFG!$+7!-(&!
$7I-$-"/+)14"-"28-"[+)1$+ 713/, 1#-%$-&2"&#!-'$ T T Y &##!","4$-& ' ($+2&!$+71I%/-&'-!
-%$7"-"[+$; 1S+ T"+7"2&+/6#1I&/J;&HEIU(&!%&I/Y%- #14/-" $-"[+1"#1-/'/00&%!"+0/%4$
S+ &; I &HHE%&! - ($-1""4F5-&1 I/ 1S+T71I%/2%SA#! " +'1% I /% S-&1#'6;,-6%S$;!
considerations. Macchi et al. (2008) also suggested that without addressing equity
worldwide, indigenous, low-income, and rural resource-based communities could
&IT7"#I%131%-"1+$-&;.!1$00&"-&7!:.!-(&!"4I$'-#!/0!';"4$-& " ($+2&: &'$6#&!/0!- (&" %!
,6;+&%0%:";"-.1-11'6%%&+-1$+7106-6%& #- Y &HH# &HE!

T%64J'BO@ @NF!0/'6#&7/+!";"4$-&!"($+2&!$7$I-$-"/+!"+!-(&!IK%'-""1$+7!
small-island developing states (SIDS) and other issues in the circumpolar region,

including human security and co-management. In an article featured in ,-./7$-*2&'



I"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'/*.3+6$6"7'8$.+,%.),+

8((0))&!T%64J'&MIY%EHH&T!"+#"2(-1$:/6-1-(&!&00&'-!/0!';"4$-& " ($+2&!/+!"+7"2&+/6#!
J&/J;&#1/0!-(&!K%'-"1$+715915)!-H/12&/12%PI("1$%&SH#!4/#-1,6;+&%S$:;&!-/!',"4$-&!
($+2&1""+HH("(1-(&!4/#-,6;+&%$:;&!1J/)6;$-"[+#!$%&!"+7"2&+/6#1 I &/ J; &HE ! T% 64 ]!
BO@ @NF!7&#'%":&7!-(&!P$+.15-%/+2!Z/" &#!8%/2%$44&) H(" (I"#!" +-&+7&T!-/1I%/," 7 &!
SHP%E&+&HH#/0!'"4$-& " ($+2&!"4IS-#!/+!"+7"2&+/6#1 &/ J; &HEU (&!$%-";&! 7 &#'%": & 7!
-(&13%/2%$44&#10/'6#!/+!,6;+&%$:";"- 1$+71$7$I-$-"/+1%&H# &S %' (- ($-!"+-&2%$-&#!
scientific and traditional knowledge. It emphasized knowledge sharing to help
J&1J;&17&,&;/131$33%/I%"$-&!IST7$I-$-"/+1#-%$-&2"&#)/6-%&S'(-/'&MI/#&!-(&!"4I$'-#!
$+7I'$IS"-.1/01'/446+"-"&#!"+]-(&IK%'-"1$+715915)1$+71$7,/'$" |- &+#6%&!2;/:$;!
SUAS-&IILTNTUHGHE [+#I" 67 & [+ T &% $-"1+10/%!-(&!,6;+&%$:";"-.1/0I5915!$+7!
-(&IK%'-"EIU(&!$%-";&!#6228&#-&T'-($-1-(&!$'-"[+#1$+71&00/%-#!-($-1$%&!-$C"+2!J;$'&!
"+1'/446+"-"&#!"+1-(&IK%'-"1$+715915!$%&!"4/%-$+-10/%! - (&! Y% &#-1/0!-(&!H/%; 71$#!"-!
J%&JI$%&H#10/%!";"4$-&!"($+2&!$+710/%!H/%; 7TH"7&!'/446+"-"&#I $#!-(&.1'[+#"7 &%0!-(&" %!
$73J-",&I'$I$"-I-N1$T77%&HAH!""4$-&!($+2&E

Q+IT77"-"[+)I"OWH/A&) [4A46+"-"&#$%&!6+$:;&!-/'$'-1-/1$7 7 Yo &#HH!";,"4-&!' ($+2&!
&'$6H&!-(&.1;$'Cl%EH6%' &#!/%/II/%-6+"-"&#!-/1&+2$2&)' T%64]'BO@ @NF1#622&#-&7!
-($-1-("#IH";;1$00& - - (&!1$:";"-.1/01$;; 1446 +"-"&#1- 'S T T Yo &##!"," 4$-& ' ($+2&E!

P U&!"+-&%,&+-"+#1$-18;; L&, & #! " HIH("(1"+7"2& +/6#!1 I &/ J; &H# &M "#1146#-1: & |

I SH&T+I$+HI6+7&%#-$+7"+21/+!-(&!I$%-!/0!-(&!I%/4/-&%o#!- ($-1- (&Y &!"#!$!
need for equity and on the recognition that their own prosperity will be !

I 6+#6#-$"+$:;&!"0!"-1,/'CHI/-(&%#!/6-1/%!7"#3;$' &#!/-(&%! I &/J;&!$+7!-($-)!0/%!

o -(&A41-12$"+) - (&Y% #! 71+/-1($,&!-/;/#&!19T%64J10@ @NV!?YhE

0&*+,%-$8$./'=K)$./J'%*0'L)6.$#+'$*'18$2% . +'C"&$#/
International and U.S. climate policy—
The international climate policy discussion predates the 1992 United Nations
Framework Convention on Climate Change (UNFCCC), the first international,
1&28;,1$2%&&A&+-17&,&;/I&T-/'$TT7%E&H##!";,"45-&!" ($+2&E!5"+'&!-(&+)!7&,&;/J"+2!$+7!
7&,&;1I&TI+$-"[+#1($,&!+&2/-"$-&T7!-(&" %%/, &#"+1$77 Y% &##"+2!"," 43-&!'($+2&EIU (&#&!
+&2/-"$-"[+#1($,&!H#I6 % %& T [+#" T &%0$:;&!-(/162(-1$+7!;"-&%$-6%&!$:/6-1- (& 7" 4A&+#"[+#]
of equity involved in developing climate policy and assigning roles and respon-
# "G HE]

Equity is an important consideration in climate change mitigation and adapta-
S+ EI9+H-&%+$-"+$; 1 AS-&N N T H 6## [+ ($HI0/' 6H& T +14"-"23-"[+1/%)!
-(&1%&76"-"/+!/012%& &+ (/6#& ! 2$#! &A " ##" [+HEIK;- (/62 (1#/4&!7 &,&;/J"+2!'/6+- %" &#!
have sought assistance for adaptation since the beginning, as awareness and obser-
B-"[+#1/01"4$-& ) ($+2&! &00&"-#!($,&!12%/H+)1 7"# 644" [+ ($# &MIS+7 & 7!-/'0/'6#!
$;#+1$7$I-$-"/+)1/%!1%& 76" +2!,6;+&%$:";"- . I-/I',"4$-&! ($+2&EIU/7$.) 1 7"# 6##"[+]
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J&Yo# #-#I+1(/H!-/1'$;'6;$-&! Y &#HI/+#":";"- 10/% |\ &A" " #H#"[+#1$+ T &A" " #H#"[+#1%& 76'-"[+#)!
$+7!1-/16#8&1%&,&+6&!0%/414"-"2%-"[+1#-%$-&2"&#!-'$ 77 Y &H#!","4$-&!" ($+2&!$7$I-$-"/-
K;-(/162(16+'&%-$"+-.19%0&4$"+#1$:/6-1-(&!7&2%&&!/0!"4J$"-#)1&+/62(1&," 7 &+' &I &M "#-#!
-IN(&"2(-&+!-(&!16%2&+'.10/%!$'-"/+!1-/1%& 76'&! 2% & &+ (/6#&! 2$#! &4 ##"[+#1$+T71%& 76'&!
,6;+&%%$:";"-.1-/1"43$"-#1B8$% %.!&-1$;E!O@ @>FE!

A history of distrust, inconsistency, and inequity—

Inequality in environmental protection policy has created distrust and divergent

J&YH#I&'-" &#HBA/+2!7&,&;[I&TI$+T717&,&;/]"+2!'[6+-%"&#BB8SWCH#!$+7!</:&%-#10@ @
Tsosie 2007). Within international climate policy discussions, distrust has slowed

J%/2%&HMH!" +ISTT Y &HH" +21',"48-&)' ($+2&!$+T7I$H##"2+"+21%/,&H# IS+ T 1% &HAI/+#":";"-" &
divergent perspectives persist as a result of inequitable access to and consideration

in policymaking and planning. In an analysis of the UNFCCC, the Kyoto Protocol,
-(&IT;&$+1&,&;/I4&+-1P&'($+"#4)!-(&!5- &% +!<&,"&H)!$+7!-(&!9+-&%2/,&% +4&+-$;!
8$+&;1/+IT;"43-&IT($+2& #10/6 % - (| SHH&HHAE&+-1%8&I/%-)!P$" ("1 &-!$;E'BO@ @NF #6224
-($-1%;-(/62(1- (& 7/'64&+-#!1$'C+/H;&72&!-(&! 7"#I%/I/%-"[+$-&!"4I$'-#!/0!";" 4 $-&!
($+2&!/+!-(&14/#-1,6;+&%$:; &' 446 +"-"&#)!- (&H#&' 1446 +"-"&#H $%&! +/-I'[+#"T &% & 7!

[+ H-& - N HIBTI-B-HIS+T14"-" 2B+ 1#-%$-& 2" &HE

I 3,&+1-(/62(1-(&H#&!7/'64&+-#1$2% & &! - ($-1-(&!'/#-#!/0!';"4$-&!'($+2&1$%&!
going to fall inequitably on the world’s poorest and most disadvantaged !
I A46+"-"&#1"+,67"+21-%$7"-"[+$;1$+7!"+7"2&+/6#1I&/J; &#)-(&!' /446 +'-"&#!
discussed almost exclusively live in developed countries, i.e. in North !
America, Europe, Australia and New Zealand and the Polar Regions. The !
I 4A$R/%"-.1/01-%$7"-"[+$;1$+71"+7"2&+/6#!1I&/J;&#)H(/;", &!"+!-(&!1%/J"'$;!
I 7&,&;13"'+2!H/%;7)12&-!,&%.1;"--;&! /%! +/V'[+#"7&%$-"/+EN6 % - (&% 4/% &) H(";&!$;;!
I -(&1$+8$; . #&717/'64&+-#136-1-(&" %! &4 ($# " #!/+14/+&-$%.) | C+/H;&72&!$+7!
I -&'(+:12.)-%$+#08&%!0%/417 &,&;/I&T!-1'7 &,&;/3"+21'[6+-%"&#)1-%$7"-I'[+$;!1$+7!
I "+7"2&+/6#1J&)3;&# WIH+![J"+21$+71$7$J-" & 1#-%$-&2"&#I1$W&! ($%7;.!
I %&'2+"X&T7!gP$"("&-!1$;E!0@ @NV!?hE

Parks and Roberts (2006) traced the issue of inequality in environmental pro-
tection policy from the 1972 United Nations conference on Human Environment
through the signing of the UNFCC in 1992. Parks and Roberts stated that although
"+T76#-%"$;"X&T7!1+$-"[+#!'/44"--&T7!-\b-$C"+2!-(&!;&$7a!"+%& 76" +21 &4 ##"[+#) b %" (!
+3-"[+#1:&2$+!-/1:$'CI&T $;1/+!-(&" %! I%/4"#&! [0\ A$H##" &!-&'(+/,/2.]- Y% $+#0& %! $+7!
&' (+"$; 1HH H#- B+ &)-/1- (&7 &,&;/3"+2!H/%; 72! B8$% CH#!1$+7!</:&%-#!0@ @]V!AANFE!
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"#$%"&'$" () *%+#,-(#'&"."$/0*"1,23$#0*3-#$#0*2(4*&+(+5$#6

Integrating equity requires acknowledging differences in responsibility for climate

change and its effects, costs, and benefits. Parks and Roberts (2006) articulated the
7"00&%&+'&#!1$A/+2!7 &, &;1I&T'$+T717&,&;/J"+21'16+-%"&#!"+'[+-%":6-"+#!-/12% & &+
(/6H&I2$H &A" ##"[+#E

With only 4 percent of the world’s population, the U.S. is responsible !
I 0/%!,&%!10@!J&%'&+-1/01$;;12;/:$;\ &4 " ##" [+#EIU ($-1'$+1:&1'14I$%&7!-/'YA]!
I 7&,&;13"+21'16+-%"&#!-($-!-/2&-(&%0!$%&!/+;.1%&#I/+#":;&10/%! O 1 I&%'&+-!/0!
I 2;1$;1&4"##"[+#EEEE!1,&%$;;)!-(&!%" (&#- 10 @!J&%'&+-1/0!-(&!H/%; T#13/36,;$-"/+!
I "#%&H#I+#";,&10/%!/,&%! | @1I&%0'&+-1/0!"-#'6% % & +- 1 &4 " ##"[+#1 /0! 2% & &+ (/6#&!
gases. That figure surpasses 80 percent if past contributions to the problem !
I $%&!+#'78&%&T7!g83%C#I$+7!</:&%-#10@ @]V!A?YhE

9C&A4&IBO@ @AF!#622&#-&7!-($-!-(&!7";,&445!$:/6-1$77 % &H##"+2!- (& 7"#-%":6-",&!
issues of climate change (impacts, responsibility, costs, and benefits) stems from
different uses of environmental justice in the North and South. Whereas the North !
focuses on economics and efficiency in addressing climate change impacts, the
South focuses on equality and distribution of responsibility for emissions and im-
J$'-#E!19C&A&IBO@ @AF!4$"+-$"+&7!-($-1-(&! 7"00& % &+ &#!" +1"+-&% % &-"+21&+," %[+ 4 &+-$;!
R6#-"&L,&ST7!-/1/JIH"+21$+T71"+'1473;&-&! %/ I#S;#10/%1$ 77 Yo &#H#"+2!","4$-& ! ($+2&E!
The North has favored the “grandfathering rule,” and the South prefers “equal
%"2(-#!J&%!'$J"-$!&+-"-;:&4&+-#Ea!9C&A&'BO@ @AF#6228&#-&7'-($-!-(&!S./-1'\I%/-I'[; #!
emissions cap, based on 1990 levels, reflects the interpretation favored by the North.
However, although the interpretations of the North and South differ regarding !
&-("H#)1-(&.1%&H#6;- " +SIH" 4", $%!' [+",64#"/+VIDW%&S-&%!:6%7 &+!0/%!";"4$-&! I%/-&'-"[ +!
should be borne by the North, and North-South transfer of resources should be used
-10$";"-$-&!""4$-&1J%/-&'-"[+1$+71$7$J-$-"/+1"+1-(&!5/6-(a!BOC&A&!IO@ @AV!O@AFE!
8%$%,/;$!$+7'K72&%'BO@ @]V'!Q=QF!J%&#&+-&7'0/6%!J%"+"J;&#10/%'$ 77 Yo &##"+2|R6#-"&
dilemmas related to climate change: “avoiding dangerous climate change,” “forward-!
looking responsibility,” “putting the most vulnerable first,” and “equal participation
/0'$;;EalU(&.1&4J($H"X&T!-(&!"43/%-$+'&!/01I$%-""I$-"[+!:.17&,&;/J"+2!'[6+- %" &#!"+!
-(&!7&-&%4"+$-"[+1/01$7$I-$-"/+17 & #"[+HEIU(&!$6-(/%#!%&'[2+"X& 71 7"00& %0 & +' &#!-($-!
46#-1:&1$77 % &HAHETH(&H!"+-&%+$-"/+$;!+/%A#)1%6;&#) 1S+ 717 & #"[+4$C"+21 I%/ &H# & H#!
$%&!$IJ;"&71$-1+$-"/+$;1$+71J$%-"6;$%;.1;/'$;; &, & #) H(&%&! [+-%".6-"[+#!-/!","4$-&!
($+2&!1$%&!1+8&2;"2":;&)!:6-1H(&%&!"4I$"-#H";;1:&!0&;-!-(&!4/#-E!
In a report for the Pew Center on Equity and Global Climate Change, Clausen
and McNeilly (1998) discussed what constitutes a fair response to climate change.
U(&.1#622&#-&7'-(%&&!"%"-&%"$!0/%! 7 &-&% 4" +"+2!-(&!%/;&!+$-"[+#1#(/6; N J;$.1"+!""4$-&
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($+2&!14"-"2%-"[+VIBYFI%&#I/+#":";"- 10/%! - (&! &4 "##"[+#!-($-'$+"$6#&!","4$-&!
($+2&)'BOF!#-$+7$%7!/01;","+21B/%!-(&!$:";"-.1-[13$.10/%!";"4$-& " ($+2&!14"-"2$-"/+F)!
and (3) the opportunity to reduce emissions. Clausen and McNeilly recommended
-(&1'"%&S$-"1+1/0!-(%&&!-"&Yo#! /01 +$-"[+#1-($-146#-1$"-) 1#(/6; 7!$"-) 1$+71'/6;7'$'-) . $H#& 7!
7"%&'-; M+IH(/!"#1%&# I /+#",&10/%! &4 " ##"[+#) | ($#!- (&% &H#/6%0' &#!-/1$+)1$+T7!-(&!
1331%-6+"-"&#-/1%&76'& &4 " ##"[+#!+/HI$+71"+]-(&106-6 Y &E!9+!- (&"%!%&J/%- ) T; $6#:
and McNeilly (1998: 2) proposed five principles of equity to guide international

I+ &2[-"$-"1+#10/%!" " 4$- &) ($+2&V!

I YE K;;+$-"/+#1#(16;7!:&!%:;&!-/'45"+-$"+1/%!" 4%/ & #-$+7 $%7#!/0%","+2!
under a global climate change mitigation regime. Consequently, climate !
change mitigation should focus on alternative, low-carbon development
P J$-(#-($-17/1+/-1%&76'&!1&'[+/4™12%/H-(E
2. More broadly, the outcome of UNFCCC negotiations should not under- !
Lo 4"+&1%!("+7&%!1I%/2%&H##!-IH$% 7!-(&!12/$;!/01#6#-$"+$:,&!7&,&;/I4&+-E
I AE U(&!'"/6+-%"&#14/#-1%&#I/+#":;&!0/%!2%&&+(/6#&! 2$#!'[+'&+- Yo $-"/+#!"+!
Pl -(&I$-4/#HI(&Y&H#(16;7):&);&$7 &Yo#!"+!-(&!&00/%-1-/'%& 76'& | &4 " ##"[+#E
I ?E K1+$-"+#1#(/6;7'H/%C!-/!-(&!): &#-1/0!-(&"%!$:";"-"&#" %! H"- (1(&; J10%/4!
ool [-(&%!/6+-%"&H#M-1'%&76'&! &4 " ##"[+#1&"-(&%0!$:#/,6-&;.1/%! %8 ;$-",&!-/!
business-as-usual trajectories.

5. The world should take advantage of emission-reduction opportunities !
ol H(&%&!- (&1 &M"#-E!

9+13%$%-)!7&-&%4"+"+21$!1#$0&)14$M"4641#-$+7$%7!H";;1$00&'-1-(&! 7"#-%":6-"/+!/0
SUAS-&I%E&HAI+H""- 1S+ T H-#E8$S,/;$!1$5+71K728&%!'BO@ @]V!|@OF 1#-%&##& 7!-($-!-(
("2(&#-13%"/%"- 1"+ AS-&LI/;" 1T &-& % 4" +"+ 215+ T71$2% & & " +2!/+!$b#S0&!4SM " 46 4!
#-$+7$%7al/012;/:$;12%& &+ (/6#&! 2$#! & A" ##"[+#) DS &, &; - ($-17/&H#! +/-1#6% ISH#! - (&!
'$I$"-1/01+3-6%S; 1# #-&AH) 10/ 71 I%IT6'-"[+1# #-&AH#H) IS+ T &'[+/4™\# #-&4#!-]!
$7$J-EalU(&.1#6228&#-&T!-($-I'/#-#1"+1"4$-&1 ;" 'S+ &V [+#" T &Y & 7" +1%&; $-"/+!
-1&AH#H" [+#1-$%02&-#1$+T7!-($-1-(&14&' ($+"#AH!-($-1$%&!"4];&4&+-& T!-/'% &S (!- (/#&!
targets, such as a cap-and-trade system or a carbon tax, can also be considered to
0%$";"-$-&!$7$J-$-"/+E![/H&,&%)!&$'(1%&; " &#!"+1I$%-1/+!$;;/'$-"+21%&#I/+#"","- E



I"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'/*.3+6$6"7'8$.+,%.),+

0&*+,%-&+'C"M)&%.$"*6'%. ?$6N".""
1&$2%.+'13%*4+'$*'.3+'0*$.+0'.%.+6
;(,6[1#(H-&"1>&=$1()$*:&!(GD3"*$(1.&
V%!6%:$+13/J6;%-"/+#)!-(&!;"-&%0$-6%& !0/ 6#&#/+!-(&! 7"#-%":6-",&!&00& - #!/0!";"4$-&!
change on low-income and minority populations and introduces new concepts into

the social vulnerability lexicon. Morello-Frosch et al. (2009: 5) explored the specific
vulnerabilities to climate change of those in the climate gap, which they define as

“the disproportionate and unequal impact the climate crisis has on people of color
$+7!-(&!IIYEAIU(&. #6228 #-&7!-($-1$#1&+8&%2.)10//7)!$+7IHP-&%!1I%" &#!'/+-"+6&!-/!
rise (especially water prices in the Western United States), the spending gap will

grow because low-income families spend a larger proportion of their income on
0/17)1&+&%2.)1$+7/-(&%! (/6#&(/; 7! +&&THE

I KIJ%/2%$4!"47,84&+-&T!-/1'6-1'$%:/+I7"IM"7 &I &4 "##"[+#!:.1YQIJ&%' & +-!

I HI6;7"#-1AEAIJ& %' &+-1/0!-(&!$,&%$2&! " +' A& O (/6#&(/; 7#!" +!- (& YH&H#-!

I "+H/A&): %S C&-I$#IIHE&T! -+, ) YE>1I&%'&+-1/0!-(&!$,&%$2&!"+'/481/0!- (&!
I (I6#&(7#1"+1-(&!-131"+'/4&):%$'C&-1B1%X$2!0@ @>FE

Karl et al. (2009) supported Morello-Frosch’s definition of the climate gap and
suggested that people with financial resources possess greater capacity to adapt to
"4J$-HEIU(&!I/1%!($, &) &HH!S " &HHIS+TI'SIS"- I-/1$7$I-1$+7)1$#!$!1%E&#6;-1/01"4I$'- #)!
'16;7'&MJI&Y%"&+'&! &Y AS+&+-1T7"#;/'S-"I+1$+T7!-(&!; [## I01#]"'S; !+ &-H/%C#1$+71#6J3/%-!
#.#-&AHEIS$%;1&-1$,EIBO@ @=F!4$"+-$"+&7!-($-1,6;+&%$:";"- 1"#12%&$-&%!0/%! - (/H&H(/!
($,&!0&H!%&#/6%'&#'$+7!'(" &H#HG!-(&!,&%.!./6+2)!-(&!,&%.1/;7)!-(&!#"C)!$+7!-(&!J//%)!
$%&!4/#-1$-1%"#C!0%/4!";"4$-&!"4J$"-HEIU (&!$6-(/1%#1I/"+-& 71/6-1-($-1-(&#&!2%/6 I#!
4$C&!16J!7"00&%&+-13%/J/%-"/+#!/0!-(&!J/I6;$-"/+!"+17"00&%&+-!;/'$-"/+#E!

Shonkoff et al. (2009) and Cordova et al. (2006) agreed that the consequences
/0" 4%-&!"($+2&!H";;1;"C&; N($,&!B! 7"#I%/I/%-"/+$-&!"4I$"-1/+],6;,+&%$:;&!'4
munities. Shonkoff et al. (2009) explored the vulnerability of low-income popula-

tions to extreme weather events and suggested that low-income populations are

6+7&%"+#6%&71$+7!-(&%&0/%&!4/%&!$-1%"#C!-/1-(&!"4I$'-#!/0!&M-% &4 &I H&$-(&%! &, & +-HE!

Liverman and Merideth (2002) showed that the poor are often more vulnerable to
extreme events such as drought because they have less access to financial or infor-
43-"1+$;1%&H#6% ' &#!$+T7";/H&Y%!/%!;"4"-& 71" +#6%$+'&!"',& % $2&E

African American communities—

U(&!"4$-&!'($+2&!;"-&%P-6%& 1#- Yo &##&H#!"4IS"-#1/+1K0% " $+IK4& %" $+HEIK0 %" $+!
K4&%"'$+#)H(/!4$C&!6J/+;. ' YAIJ&%'&+-!/0!-(&I*ESE!J/J6;$-"/+)1/+!$,&%$2&!$5%&!
%&#II+#":;&10/%!+&$%;.|O@!I&%'&+-!; &##! &A"##"+1/012% & &+ (16# 8N 2$#E&H! - ($+!$%0 & !

Y]
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non-Hispanic Whites per capita (Hoerner and Robinson 2008). Yet, like so many
1-(&%!4$%2"+$;"X&713/36;$-"[+#H(/'$%&!; &##1%0&#I/+#":;&10/%! - (&!"$6#&#!/0!';"4$-&!
'($+28)IK0%"$+!KA& %" $+#1$%&!4/%8&!,6;+8&%S$:;&!-/"-#1&00&'-#!/+1(&S;-() | (/6#"+2)!
-(&1&'[+/4.)1$+7!'6;-6%&!"+!-(&"%!/H+!'/446+"-"&HEIU(&.!1$%&!$;#/'4/%&!,6;+&%0$:;&!
N("2(&%!&+8&%2.1:";:#)16+8&4 ;). 4&+-)1$+T71%& & [+#1'$6#8&T7!:.12;/:$;1&+&%2.1 1% &!
#(I'CH'B[/&%+8&%!$+7!</"+#/+1BO@ @NFE![/&%+&%!$+7!</:"+#/+'BO@ @NF!:$#&7!-(
findings found that African Americans are and will be disproportionately affected
L1MAS-& ) ($+28&):$H&T/+!-(&!0/;;/H"+210%'-/%#V
7 Public healthV!T;"4$-&!"($+2&!H";;1%&#6;-!"+!"+'%&SHE& 7! (&$-'HS,&#!$+7!-(&!
potential for increased heat-related deaths. Currently, African American heat-
related deaths are 150 to 200 percent those of non-Hispanic Whites. Climate
($+2&!IH";;1'PO6H#&!"+'%&SH&ET!$" %! I/;;6-"/+1$+T71- (& I/-&+-"$;10/%!"H' Y% &$H#& 7!
%&#J"%$-/%.1(&S;-(1%/:;&4#)!"+",6 7"+21$#-(4SE! T6% %0 &+-;.) 1>V I &Y' &+-1/0!
KO%"$+IK4A&% " $+#!;" &!"+!'[6+-"&#1"+1,"[;$-"/+1/010& 7 &% $;!$" %! J/;;6-"/+!#-$+
dards (compared to 58 percent of non-Hispanic Whites). In addition, 78 per-!
cent of African Americans live within 30 miles of a coal-fired powerplant !
(compared to 56 percent of Whites), and African Americans have a thirty-six

percent higher rate of incidents of asthma than Whites.

7 EnergyV!T;"4$-&!'($+2&!H";;1%&#6;-1"+"+'%&SH#&ET71&+8&%02 1% $-&#!1$+ 71"+ U &IH& T
fluctuation in oil prices. Currently, African Americans spend 30 percent more

of their income on energy compared to Whites.

7 Food securityV!9+'%&S#& 70/ 7" [#-#1$+7!7&'%&SHE&T10//7!$,$";$:";I-.IH";;!
%&#6;-10%/4!";,"4%$-&!" ($+2&E!IU(&!J/-&+-"$;1"4J$'-#!/0)";"45-& " ($+2&!"+",6 7&!
more frequent and more intense extreme weather events, which could !

734328 %/ I#IS+7!1$00&'-'%0/J)."&; THGIS+T7!","4$-&14"-"2$-"[+1#-05$-&2"&#)!
#6'(15#!:"/106&;!"%/I#)!'/6;7'$;#/'$00&-10//71'%/I."&; THE

7 Economy and jobsV!T;"43-&!"($+2&!H";;1%8&#6;-!"+!"+'%&SH&H!"H!(&S;- (!
Jo0/:; &A#I$+TISHH$-& T1+&& T10/%! (&S;-(1"+#6 %S+ &EIT6%%&+-;.) | O@!J&%'&+-1/(
African Americans lack health insurance, about twice the rate of Whites.
T;"4%$-&!"($+2&!H";;!$00& - IR/:#!$+7!"+'/4&) H("(10/%!$+!K0%""$+!K4& %" $+!
household averages 57 percent less than that for Whites.
[/&%+&%!$+7!</"+#/+'BO@ @NF!$;#/'7&#' %" &7 (IH\I%/IH#&T\ I/, &#\- 'S T 7 Yo &#HH
climate change, including cap-and-trade, cap-and-dividend, and the climate asset !
J;$+)IH";;1($,&!7"00&%"+2!&00&'-#!/+1#&'-1%#!/0!-(&!J/J6;$-"/+E!9+1J$%-"6;$%)!- (&.!
suggested that a cap-and-dividend system would benefit everyone except popula-
SR (-(&N(2(&#-"+HIAHEIU (&) 4S- &I $HH#&-1T;$+) H("('H/6;71%&; 1 [+ &+&%2.!
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efficiency to mitigate increased energy costs, would benefit everyone, including !
African Americans and other low-income populations by about twice as much as

the cap-and-dividend system.

Latino-Latina communities—
The National Survey of Hispanic Voters on Environmental Issues (Bendixen and
K#R"$-&# O @ @NF1#-$-&7!-($-)"+IS77"-"[+1-/1-IM™1$" %! $+7IHS-&%)!"; " 4$-&!'($+2&!"#!- (&!
most important environmental problem facing Latino families.
A National Hispanic Environmental Council and Clean the Air factsheet (2010)
#622&#-&7!-($-1";"4%-&!" ($+2&! IHE# % "HCH!-'- (& &'[+/4.1$+ TR/ #)|(&S;-() 1$+7!
well-being of Latinos because of the number of Latino families living in poverty
and lacking access to services, resources, health insurance, and adequate housing.
The factsheet suggests that living in poverty and lacking English language profi-
ciency increase the vulnerability of Latinos to health risks associated with natural
(BXS%T7H)!I7T"#SH-&Y%o#)1$+71$"%!/;;6-"[+EIU(&!0S-#(&&-1$;#/1 7 &H# %" . &#!-(&!$2%"'6;-6%$;!
industry’s vulnerability to climate change and the resulting vulnerability of Latinos,
H(/4!-(&!"+76#-%.1&47;/ #!"+1;$%2&!+64: & %#!$+7IH(/'#I&+7!$!;$%2& %! I/%-"/+!/0!
their income on food compared to non-Latino Whites.
Keating (2004), in a science-based report, compiled information on the health
effects of air pollution on Latinos. Keating suggested that language barriers and
poverty contribute to Latinos’ vulnerability to the effects of poor air quality and
"+HOO&SHEA!" HIIX/+&I$+T71+3-6%F; | (BXP% 7 #I1S##/"S-&7TIH"-(I';"4$-&!"($+2&E!8/,&%-.!
decreases housing options and access to health care for Latinos. The National
["#I$+"13+,"%/+4&+-$;IT/6+";108"-#(&&-1#"4";$%; 1#-$-&7!-($-!',"4$-&!"($+2&!
increases the vulnerability of Latinos to develop acute and chronic illnesses (such
as asthma) from exposure to toxic air. It pointed out that 72 percent of the Latino
JIJI6;$-"/+1"+1-(&*+"-&715-$-&#!;" &#!" +1$% &S H#!-($-10$";!-/14&&-10& 7 &% $;!1$" %01 I/;;6-"/+!
#-$+7$%N7#IS+7>@1I&%'&+-1;" &#!"+I$%0&$H!-($-10$";!-/148&-10& 7 &% $; 1#-$+7 $% 7#!0/%!/X/+&E!
Keating (2004) suggested that health-related issues that affect Latinos are
undocumented or under-documented because national data collection and research
often exclude Latinos and Hispanics, and health researchers who inform national

policy lack information regarding Latinos.

Undocumented migrants—

Liverman and Merideth (2002) suggested that undocumented migrants in the
5/6-(H&#-'(6;7:&!7"#3%IJ/%-"[+$-&;.!,6;+&%$:;&!-/1(&S;-(1"4I$' - #IS##/"$-&TIH"- (!
climate change. They specifically described the vulnerability of colonias'B%6%$;!
settlements along the U.S.-Mexico border)'to vector-borne diseases, including hanta
J'%6H#) H("((B#):&&+!"+C&T!-/1"4$-& ' ($+2&#!" +!- (&I I$#-E
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The California Rural Legal Assistance Foundation, as cited by Liverman
$+71P&%"7&-('BO@ @OF)!#-$-&7!-($-14/%&!6+7/'64&+-& 714" 2%S$+-#!$%&!"Yo/##"+2!09
Mexico into Arizona and New Mexico because of tighter border controls in Texas
$+7!T$;"0/%+"$E!3,&%.1#6448&%)!4"2%$+-#1$%&!0/6+717&$7!/%!'7&(. 7%$-&7!10%/4!- (&
78#8%-!(&$-1$+7!;$'C!/0'HS$-&%E

ODMD)M"1&!(()
U(&!;"-&%%$-6%&!/00&%#! I&Yo#I&'-" &#!/+!-(&#6:6%:$+1J//%!"+!1-(&!'/+-&M-1/0#/"'$;!
,6;+&%%:";"-.1$+7!1""4$-&!'($+2&EIWS4:;&!&-1$;EIBO@ @NF#-%&H##H&T!-(&!"4J/%-$+'&!
[OV/+#"7&%"+2!-(&!I&/J; &))", "+2!"+11/,&%- 1" +1#6:6%:#)1$!- % &+ 71%&0& % % & 7!-/!$#!b-(
#6:6%0:$+"X$-"/+1/013/,&%- . EalU(&!%&J/%-#-$-&#!-($-14$+.1#6:6%:$+13//%!;", &!"+1-(&!
Nation’s first suburbs—older, inner-ring neighborhoods developed in the 1950s and

1960s. Gamble et al. suggested (citing Puentes and Warren 2006) that these neigh-

borhoods have unique challenges that are different from inner cities and newer,
2%/H"+2!'/1446+"-"&H#EU(&.!"+",67&!"/+'&+-%$-&71"44"2%$+-1$+71&;78&%:.11/16;$
SH)G-TS-&T1:6" 7"+ 2#1$+ 71 (/A&H)1$+T7),$'CYON [+#"T&%$-"/+!"+10& 7 &%$;! /%! #-$-&!
J"E

5"4":$%; )" +!-(&"%'#644$%.1/0!- (&!I#"&+'&!$+7!"4I$"-#/01"; " 4$-&!'($+2&!/+!-(&!
United States, Karl et al. (2009) suggested that location and circumstances influence
#"'$;1,6;+&%3$:";"- EIU(&!$6-(/%#1%&0&%!-/!-(&!"$#&!/0![6% %" $+&!S$-%"+$!"+IH("(!-(
J%!$+7'&;7&%;.\&MI&Y"&+'&T!7"#I%IJ/%-"[+$-&!"4I$'-#E!

OHHO &S B-&TIH"-(1$" &##!1$+71J%/M"4"- I-/""+0/%4$-"/+) 1% E&H#/6 %' &#) | $+ 71 # &Y
& H1$% & %S HET!"+!-(&!;"-&%B-6%6&!/+16%:5+11/J6;5-"[+#1$+T7!- (&1 /%! 4/%&!1 2&+&%
Liverman and Merideth (2002) suggested that inadequate housing, water supplies,
and health care can also make the poor more vulnerable to vector-borne and water-
borne diseases and other climate-related illnesses.

S$%;!&-1$,E'BO@ @=F!$77&7!-($-!-(&!,&%.!./6+2)!-(&!&;7&%;.)!$+7/-(&%!,6;+&%$
J/IJ6;$-"1+#14$C&!16J!;$%2&!I%/I/%-"+#1/01%6%S$;!'/446+"-"&#!"+1- (& W% &$-18;$"+#!
%&2"[+E!U(&#&!J1J6;$-"/+#1$%&!4/%&!$-1%"#C!-/1-(&!(&S;-(1"4I$"-#!/0!";"4$-&!'($+2&!
-($+16%:3+!'/446+"-"&#!: &'SO#&!-(&.1($,&!; &#H " &#H!-/1(&S;- ("' $U&E

/D)"3<&/-.(D)#-6S".->&N(HHD1$*$-.
Rural, resource-based communities are generally considered to be those communi-
-"&H#IH6%%/6+78&7!:.136:;"1/%!I%", $-&!;$+T#!-($-1$9%&! 7/4"+$-&7!:.1+$-6%3; ! % &#/6%'&
"+,67"+210/%8&#-#)1%$+2&;$+7#)1$+71$2%"6;-6 % &EIU(&!;",&;" (/IT#!/0!-(&#&!' /446 +"-"§
$%&!-"&7!-/1+$-6%9;1%&#/6%'&HE!

T;"4%-&!" ($+2&!I/HEH#!"+' Y &SH&ET Y " HCH!-1%6%$;!'/446+"-"&#!1-($-1%&;.1/+1+$-6%0$
%&H#H/16%'&#)#6'(\$#10/%&H-#)'"%/J;$+7!$+71%$+28&;$+7) HS-&%HS.#) 1$+71/I&+1#I$' &%
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B3%"C#&+!&-1$;EIO@ @>)!S$%;!&-!$,E!0@ @=FE!L&'$6#&!/0!-(&" %! /++&'-"[+!-/'-(&!;$+7!$+7!
-(&1J/-&+-"$;10/%"";"4$-&!'($+2&!-/1"4J$"-1+$-6%$; ! %&H#/6 %' &#!S+ 717 "#% 6 J-1&'[# H#-&4#!
and seasons, rural livelihoods and well-being are disproportionately vulnerable to
climate change (Davidson et al. 2003, Liverman and Merideth 2002).
1$,"7#/+1&-1$;E'IBO@ @AF!7&#' %" & 7!-(&!"+'%&SH#& 7% "#C!","4$-&!'($+2& | I /#&H#!-/!
forest-based communities in Canada because these communities share proximity
and strong linkages to climate-sensitive forest environments. As a result, the values
at risk for households in these forest-based communities are likely higher than for
other social groupings. Keller Jensen (2009) described the specific implications of
SUA$-&)($+2&!1/+],6;+&%$:;&!1I1I6;$-"+#1"+19%6%$; I $%E&PH! " +1-(&!*+"-& 715-$-&H#E!<6%$;!
communities are part of a group of climate-vulnerable populations because they
($,&!9!;$%2&!13%/3/%-"/+!/01 &/ J; &IH(/'$%&!; &H##I&' [+/4™$;; %\ I (#"S$;;.1'$I$:;&!/0!
$7$I-"+21-/I'"48-&V ($+2&ENU (&H&!" +',6 7 &1 #&+"1%#)!- (& /%) 1$+7!- (1#&!&A4J; & 7" +!
climate-sensitive sectors.
5/"'$;;.1,6;+&%%$:;&!J/J6;$-"/+#1"+1%6%$;!$%&SH)!"+',6 7" +2!-(&!./6+2)!&;7&%;.)!
J&IJ; &0 /H!"+'/4&)1$+71'/446+"-"&#!/0!'/;/%)!0$' & 7"#I%/I/%-"[+$-&! %" #C#!" +!-(&!
0$'&!/0!";"4%-&!" ($+2&!):&'$6#&!/0!$;%&$7.1;"4"-& 71$" &##!-/1(&S;- (1#& %, " &#) 1 &4& %
gency services, and employment opportunities (Keller Jensen 2009).
Equity issues are raised in the literature related to rural populations. Eriksen et
$;E'BO@ @>F'#(/H&T!-($-1#/4&!$"-"[+#1-/1$T7 % &H##!";,"4$-& " ($+2&!I/-&+-"$;;.'$+!($,&!
negative impacts on rural populations. Not all types of climate-related adjustments
H";;1%&76'&!-(&!,6;+&%$:";"- . 1/0!-(&! /%) I$+T7)" +#HIA&! $H&H)'[6;7!&,&+!"+' % &PH#H&!
the vulnerability of some groups. Likewise, adaptation measures, such as build-
"+217SAHISHT" %% "2$-"[+1# H-&AH-[1#-$:", " X&IH$-&%!#61J;.) 481 7T"#$7 ,$+-$2& #/4& !
2%/6JHEIK#!$+I&M$B4J;&)!3% " CHE&+!&-1$;EIBO@ @>F!J/"+-&7!-/'-(1#&H(/4)\$#!$!%&#6;-/0'$!
+&H!"+0%$#-%6'-6%&)!;/#&!$" &##!-/1"43/%-$+-1HS-& %! %0 &#/6 %' &#!-($-1-(&.16H#&!"+1'/J"+2!
H"-(17%/62(-E
Although the review does not focus specifically on the policy advocacy litera-
-6%&)1#/4&!1$%-"; &#! 7" 71 I%E&HAE&+-1I/;" 1%& [A4&+T $-"[+#1-/1%&76'&!";"4$-&!"4]$'- #!
and strengthen procedural and distributive aspects of equity in climate policy for
vulnerable populations. Focusing on rural areas in an international context, Locatelli
&-!1$;EIBO@ @NF!%&'/44&+7&T7!-($-13/36;$-"/+#!-($-1$%&!"+&M-%"'$:;.!;"+C&7!-/10/% & #-#!
for their well-being (e.g., forest products, clean water, or ecotourism) should be
"+ ,&71"+1-(&!14$+$2848&+-1/0!- (&#&!0/%&#-#) 1 &#I&™S;;. 12" &+!- (& ($+2&#!-($-1H";;!
TA&IH"-(1'"4$-&!" ($+2&EIU(&!$6- (/%#!$;#/1+/-&7-($-1#-$C&(/; 7&Yo# H(/'4$+$2&!
natural resources often have few (if any) links to those who benefit from or bear the

consequences of the loss from ecosystem services.
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1&$2%.+'13%*4+'B2M%#.6"*' () &*+,%-&+"
C"M)&%.$"*6'"-/'1+#.",'
IDM3$#& -"3*+
Air pollution—
T;"4%-&!'($+2&!"#I&MI&'-&7!-['&M$'&%0:$-&!(&S;-(1$+71#$0&-.I'/+' &% +#1%&;$-& 7!-/'$"%
J/;;6-"1+)1"+"67"+21$"%!J/;;6-"[+10%/41"+76#-%"$; 1 #/6 %' &#!$+71"+16%:$+1$% &$HEU&4
perature increases and associated urban, heat-island effects and mitigation policies
such as cap-and-trade systems could exacerbate existing issues. Ash et al. (2009)
&MI;/%&T!-(&!6+&,&+!7"#-%":6-"/+!/01$"%!J/;;6-"[+"+]-(&!*+"-&7!5-$-&#!:.14$JJ"+2!
"+76#-%"$;1$"%!J/;;6-"1+1$'Yo/H#!- (&!'16+-% ) [+#"T &Y% "+ 2IH(NN""#I&MIIH&T-/!- (&! 7" Y%-"&
$"%!$+71-(&!"+76#-%"$;!'[4I$+"&#!-($-1$%&! /+-%":6-"+2!-/!-(&!J/;;6-"/+EIU(&.1%&;"& 7!
[+1"+0/%4$-"/+10%/4!-(&!3+,"%/+4&+-$;18%/-&'-"[+IK2&+". #!<"#CI5'% & &+"+2!
Environmental Indicators project. The authors suggested that low-income people
and communities of color, including Latinos, African Americans, Asian Americans,
and Native Americans, bear the most exposure to toxic air. Ash et al. (2009) noted
-($-1900&"-&7!'/446+"-"&#17"00&%!:.1%$'&) | &-(+""- YIS+ 71" $H#1$' Yo/ H##!-(&!'/6+-%.)!:6-!
$;:1-(%&&!0F'-/1%#! 7 &#E& Y% &' [+#"T &% S-"[+1"+I1ST T % &#H#" +21- (& 7"#I$%"-"&H!-($-1 &M "#
&,&%0)!-(&.13/"+-&71/6-!-($-14%+.1#-67"&#! 7 &A/+#-%$-&!- (& 7"#I%/I/%0-"[+$-&! &M I /#6 %!
10'/446+"-"&#1/0!'/;19%!$'%/##!$;,!"+'/4&);& & HE!

Climate impacts resulting from stagnant air masses and ground-level ozone
could increase poor air quality conditions in the United States (Karl et al. 2009).
IX/H+&I&MIH6%&) /4% /4" #&#!;6+2106+'-"/+I$+T7I1&MP'&%0:5-&#1%6&#I"%$-/%. | 7T"HE&PHE
#6'(1$#1$#-(ASEIV%!-("#H1%&SH/+)!'(";7%&+)1/6-711%'H/Y%C&Yo#) 1$+T71$- (;&-&#!1$% & 4/%¢
vulnerable. In addition, Californians currently are exposed to the worst air quality !
in the nation—air quality that wildfires (already increasing owing to warming)
'16;7106%-(&%!7&2%%$7&!BS$%;!&-1$;EIO@ @=FE

Morello-Frosch et al. (2009) maintained that although air pollution is not directly
%&;$-&7!-/"";"4$-&!'($+2&)!- (& &O0&'-#!/0!";"4$-&!" ($+2&H";; H/Y%o#&+!T$;"0/%+"$ #!
$,%&%$7.1:"213%/:;&4H"-(1$"%!J/;;6-"[+ENU("#IH";;;&$7!-1'4/%&!";, +&#H&H)1$+T7!- (#&!
4/%8&!,6;+&%$:;&!-/";; +&H##IH";; 1 &1 4/#-1$00&'-& TEIU ("#!"#!'[+#"#-&+-1H"-(I- (&!'/+' &Y +#!
%$"#&7!:.\W$4:;&!1&-1$;E'BO@ @NF!-($-1I&/J;&!H"-(I'(Yo/+"14&T7"$;!'[+7"-"[+#/%!
certain biologically acquired or genetic factors could be more sensitive to climate-
%&;$-&7!(&$;-('&00&"-#E!IU(&H#&!4"2(-"+,6 T&!I$+!"+' U &SH&T #&+#"-" - 1-/1(&P-!"+1I&/J:
H"-("(%/+"1(&$%0-I'/+7"-"[+H#S+ 71 +!"+' W &SHE&T HE&+#"-","- I-/1$"%1J/;;6-"/+!"+1I&/J;&!
H"-(12&+&-""1'"[+7"-"[+#EIU(&!$6-(/%#!$;#/1+/-&7-($-1#/"/&'[+/4""1#-$-6#1$00& - #!
vulnerability, considering its influence on exposure to toxins, nutrition, and access !
-'%&H#16%'&#1$+T71(&$;-("$N&ENGH!IBO@ @]F!7&#' %™ & T7!-(&!#/"$;!7"00&%Y0&+-"$-"/+!/0
(&S;-(1%"#CH!"+!-(&!'/+-&M-1/0!';"4$-&!" ($+2&)1I$%-"'6;$%;.176%"+2!+$-6%3$; | (BX$% 7#
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S#I$I06+'-"/+1/0!-(&!'/J"+21'$I$™- /01" + 7" " T6.$;#15+71(&S;-(1# . #-&4A#I$+T7!
"+#-"-6-"[+#E

Davidson et al. (2003) stated that smoke from forest fires and potential heat
waves could cause a problem for rural, forest-based communities in northern
T$+S7SEIU("CIHA/CEN(SH,&T!-/1"+ Y &SHET (Yol +"V [ #-%6'-",&!J6;4/+$%.| T"H#E&SHE!
(COPD) in community elders in rural northern California (Jungwirth 2009).

Urban heat island effect—
U(&!6%:$+!(&S$-!"#;$+71&00&"-1"#1$!1J/'C&-1/0!("2(&%!- &4 I &% $-6%&H#!$%/6+7!6%:$+!$% & $#!
caused by dark-colored materials in roads, buildings, and other structures that
$:#/%:1(&S-1$+717/1+/-1$;;[HI"-1-NT"##" I $-&1$-1- (&I#SA&! %0 $-&ISHIH/";) 1 2%0$##) |0/ % &#-#)!
and other less-industrial materials (Oke 1973 in Morello-Frosch et al. 2009). Sev-
eral authors suggested that heat islands affect low-income urban neighborhoods
$+71'1446+"-"&#10V'[;/%!4/%E&!: &' $6#&!-(&.1$%&!/0-&+!#&2%&2$-& 7" +!- (&!"++&%0!™-.!
(Schultz et al. 2002, Williams and Collins 2001 as cited by Morello-Frosch et al.
O@ @=FE!1-(&%#!0/'6#&7!/+!-(&!7"#I%/I/%-"/+$-&!(&S;-(1"4I$"-#!/+!-(&N/6+2!$+7!
elderly associated with urbanization and increased heat island effects (Liverman
$+71P&%"7&-(10@ @OFE!S$%;!&-!$,EIBO@ @=F#622&#-&7!-($-!&M-%&4&! (&$-'HS,&#!$%&! I%/
R&'-&7!-/I"+'%&$#&)!I$+7!-(&!$2"+21*ESE!I/I6;$-"/+!"+' % &PH#HE&H!-(&!+64:&%0!/0!&; 7 &%;.!
J&/J;&141%&!,6;+&%$:;&!-'I%/R&'-& 7! (&$-IHP,&HE!IS$%;!&-I$;E!BO@ @=F!$;#/13/"+-&7!
16-1-(&!"+'%&$#H"+213%&,$;&+'&!/0!7"$: &-&#$+ 7!/ &#"- 1" +]- (&!*+"-& 7!5-$-&#!1$+7!- ($-!
7"$:&-"#$%&!$-12%8&$-&%!%"#C!-/!(/-IH&S-(&%0!$+7!(&$-IHS, &#!$+7!-(&!%&#6;-"+2!(&$;-(!
"4J$-#)"+67"+21CT +&.H-[+E&#1$+ T (&S-1 &M ($6#-"/+E

Heat and poor air quality health impacts are connected and increase the vul-
+&%%$:";"-.1/013/36;$-"/+1#&"-1%#!-($-1$%&!$-1%"#C!-/1:/- ) 1#6'(\$#!'("; 7% &+ BS$%0; ! &-1$;E!
2009). The formation of ground-level ozone occurs under hot and stagnant condi-
SHH-($-191/438+. (&S THS, &HEIU ("#1%8#6;-#1"+1"+-& % $'-"[+#1$4/+21%"#C!0$'-/%o#!
that are likely to increase as climate change continues (Karl et al. 2009). Morello-
\%/#'(1&-1$;E'BO@ @=F!4$"+-$"+&7!-($-1J&/J;&H"-(1;/H!"+'/4&#'$+71I&/J;&!/0!'/;/%!
$%&!; &H##! " C&; 1-11($,&!1$" &#H!-/1$" %! [+7"-"[+"+2)IH(" (1 7"#I%/I/%-"[+$-&; 1"+ Y0 & $# &H!
-(&I%"H#CIO!";; +&H#HI$+T717&$-(1%&;$-&7!-/1(&$-E!T/%7/,$!&-1$;EIBO@ @]F'#6JJ/%-&7!-("#!
finding and suggested that warmer weather is expected to affect California espe-
"$;;.1($%7)I$H#IHE;; 1$#1I$%-"6;$%:;.1,6;+&%$:; &!"/446+"-"&#1"+16%0:$+1$%&SH! $+7 - (/#&!
H"-(1/6-7//%!&4J;/.4&+-E!

K;#/10/'6#"+21/+1T$;"0/%+"$)L$#6!$+7!1#-%/IBO@ @=F'&M$4"+&713/J6;$-"/+#!
vulnerable to increases in ambient air temperature across a nine-county area. They
identified high-risk populations as the elderly who have some specific preexisting
disease or who take certain medications (i.e., beta-blockers, major tranquilizers, and
7"6%8&-"#F)1J&/J;&H"-(1;/H&Y0 \#/™ /&' [+]14™ #-$-6#B&E2E)!- (1#&! &+2$2&7!" +!/6-7//%!

T
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T™W

["6IS$-"[+HF) 1S+ T71#/™S;; 1"#,$-&713/J6;$-"/+#IB&E2E)!-(1#&H(/!;",&!$;/+&) 1 &#I&™S;;.!

on higher floors of apartment buildings). The California Climate Change Public

[&$;- (194" -#IKHHEHHAE+-1$+TI<&#I+#&!T/;;$:/%$-",&BO@ @>F!+/-&7!-($-1]?1I&%
'&+-1/0!-(&!(&$-1HS, &I 7&S$-(#!"+IT$;"0/%+"$!"+10@ @]'H&%&!"+!&'[+/4™'S$;; .1 7 &IV &HH&T
SUESHEIU(&. #6228 #-&7!-($-1$" %! [+7"-"[+"+21'[6;7! 7 &'V &$H#&! (&$- | &MI/#6%&)!:6-!
(I4&#1""+1;IH&%!" +'/4&!$% & $H#!1$%&!; &##!;" C&; 1-/1($,&!$" %! /+7"-"/+"+2E!

@#(L(H:&"1>& (M.
The majority of jobs in sectors that will likely be significantly affected by !

climate change, such as agriculture and tourism, are held by low-income !
people of color [Morello-Frosch et al. 2009: 15].

T/%7/,$'&'$;E'BO@ @]F!+/-&7!-($-!-(&!-/6 % "#4!"+76#-%.1"#!$!4$R/%! &4 J;/.&%!/0!
low-income residents and people of color. The effects of climate change are expected
-1:6%7 &+!-(&!-/6% " "#41#&'-/%(&S,";.) H"-(1J&/J;&!-%$,&; " +2!; &##!1$+T7!-(&!+64:&%!/0!
(&$;-(1I%/:;&A#!" +'%&$H"+2EIU(&%&0/%&) I&/J;&! /0 ;/%!H";;1b: &$%!$! 7"#I%/ I/ Yo"+
16%7&+!/01$+.1&'[+/4" W (S%TH("IHISHH"$-&TIH"-(17"#% 6 J-"[+#!"+!-/6 %" #A!'$6#& 7!
(1A8-&1($+28a!BT/%7/,$!&-1$,EI0@ @]V!'|>FE!U (&!$6- (/%#!$;#/'#6228&#-&7!-($-14$+.!
low-income residents and people of color do not have access to health insurance,
HC"(5"4"-#1-(&"%!$:"; - 1-11%&'1,&%!0%/ 4 (&S$;- (1 %/ ;& 4# 1 $##"$-& 7IH"- (- (&!&00& - #!
/01" 43-&!" ($+2&)!- (6#!'$6#"+2!-(&A4!-/);/#&4/+&.): &'$6#&! /014" ##&TIH/%C! 7 $.#!
and potential health-care bills.

I 34,"%/+48&+-$;!R6#-"&!;&$7 &% #!$;#/1+/-&7!-(&!&00&'-#!/0!";"4$-&'[$+2&!/+!
farm and construction workers who are increasingly susceptible to respira-!
tory ailments and heat-related problems. Some also discussed how “climate !

I '($+2&!IH/6;71$00&'-!- (&' /#-1/017/"+21:6#"+&##!"+1T$;"0/%+"$) 1S+ 71 J ", &!

"4 -#1/+1847;.4&+-1T6&!-1"+'%&SH&TI6-#/6%"+21gT/%7/,$!&-1$;E!

I O@@]V'>QhE!

U(&!;"-&%$-6%&!#622&#-#!-($-1-(&!"4I$"-#1/0!";"4$-&!'($+2&!/+1$2%™6;-6%&)!0/%
estry, fishing, and tourism could make communities that depend on those industries
,6;+&%%:;&E!IS$%;!&-I1$,EIBO@ @=F!7&#'%":&7!(/H!-(&!,6;+&%%$:";"-.1/0V'/446+"-"&H#!"#]
" +C&TI-11#6%%/6+7"+21,$+7# $I&H!: . 1HS.1/0!1$2%"6;-6%$;!1$+710/%8&#-%.!$'-","-"&#1$+
-HIAGH($-17"#-$+-1,$+T#'$I&H!: . IHS./OIHS-&%!#6 1J;"&HE

...communities that have developed near areas of agricultural production,

such as the Midwest cornbelt or the wine-producing regions of California !

and the Northwest, depend on the continued productivity of those regions, !
' H(™M(H/B; 71:&1'143%/4 " #&T!:.I"+' Y% &$H& T!-&4I & %0 $-6%& /% #& &Y & H&S- (& %0!
I gS$%;!&-1$;ElI0@@=V!Y@AhE



I"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'/*.3+6$6"7'8$.+,%.),+

Keller Jensen (2009) described critics of HR 2454 (which would implement a
cap-and-trade system to reduce greenhouse gas emissions) who claim it will nega-
-",&;. 1900& - 1$%&$H#!- ($-1%0&;.1/+!'/$;10/%! &+&%2.1$+71&4T;/ A&+-1$+T71'6; 71"+ % &PH&!
&+8&%2.1'[#-#1-/1$13/136;$-"/+1-($-14"2(-14/-1:&1$:;&!-/'$00/%7!- (&4E!T"-"+21'/+' &% +#!
raised by Laasby (2009), Keller Jensen cautioned that increased energy costs might
4/,&1"+76#-%"$; IR/ #!/,&%#&$#!$+7!($,&!1$!06%- (&% +&2$-",&!&00&'-1/+!1%6%$; ! $ Y & SHE!
Karl et al. (2009) maintained that areas that depend on tourism-based economies
$%&!,6;+&%%$:;&!-/1";"4$-&!"4J$"-HEIU (&1 7&#' %" & 7!-(&!J/-&+-"$;10/%!#("0-"H21#I & &#!
ranges and the impacts on hunting and fishing activities, drought and reduced water!
%&H#/6% ' &#1$+7!-(&!"4I$"-#!/+IHS-&%!%E& ' %&S-"/+)1$+71%"#"+21-&4I &% $-6%&#!1$+7!-(&!"4
J$'-#/+1#H&SH+HEIU(&."-&7!- (&I &MPAT; &#! /01 &M IS+T7 "+ 21#&SH/+#10/%#/4&!/6-71/%!
$'-""EHIHE (1SH!'. " +2) 18+ T71%& 76" +21#&SH/+#10/%!/-(&%0!1$'-","-"&#H#6' (1$#H#C "+ 2E
8%/M"4"- I-[\#&+#"-" &1$%&SH!"#I$!'/+'&%+10/%! /S$#-$;!'/446+"-"&#I S#IHE&; ;E!
T/$#-$;1'/1446+"-"&#!" HI TS+S7SIS%&!I+/H' [+#" 7 &% &T!-/1:&!,6;+&%$:;&!-/";"4$-&!
($+2&)12",&+!-(&" % /'$-"[+1S+7V"#];$-"[+)| &M I/#6%&!-/'&M-%&A&!";" 4$-&!,$%"$:";"-.)!
$+7178&I&+T &+ &N+!&+," Yo/ +4&+-$;1%&H#/6%' &H#!0/%!'[+-"+6&7!'/446+"- | (&$;-(1$+7!
well-being (Dolan and Ommer 2008). Dolan and Ommer (2008) noted the impact
of climate change on coastal fisheries and discussed the change in fish patterns with
-(&!H$%4"+2!/0IH$-&%)!%&7!-"7&)1$+7!/-(&%!- . J&#!/0!$;2$;!:;/[AH#HEIU(& ) +/-&7!-($-!
&'[+/A" [H#HEH H"+2!1-/1'," 4$-& ' ($+2&!0/%#/"'S;;.14$%2"+$;"X& 71 I&/ J; &!" +!'[$#-$;!
communities, “including the quantity and quality of plants and marine animals
upon which the livelihoods of many coast peoples depends, will have consequences
for people’s health and well-being” (2008: 30). The authors also discussed the mar-
2"+$;"X$-"[+/0'#/48&1I&/J; & +'I$#-$;I'/446+"-"&#IH(/!$%0&!; &##!;" C&; 1-/1($,&!-(&!
&'[+14"1%&#/6%'&#!-/'&00&'-",&;. 1% &# I+ 7S+ 7!$7 $J-1-/I" +' Y &SHE T H#- Y0 &HH /Yo HE
Jungwirth (2009: 3) showed that the increasing incidence of forest fires in
+/%-(&%+!T$;"0/%+"$!($,&!;&7!-/-(&'b7&";"+&!/01/6%!-16%"#4_%&'Yo&S-"/+!"+76#-%.!
g$+7h!-(&!;/##1/01/6%!J%& " 16#!-"4:&%!"+76#-%.)a!-H/'#&' - 1%#!-($-1($,&!";"0-&7!-(&!
%6%%$;!&'[+/4.1$+7'3%/,"T&T'R/:#10/%""-#!1%&H#"7 &+-#HE
Liverman and Merideth (2002) described the role of agriculture in the economy
[0!-(&!5/6-(H&#-)!"-#1"4J$'-1/+IH$-& %! % &#/6 %' &#!"+1-($-1"-1' &% #!$1%&; $-",&;. 1#4$;;!
$4/6+-1/01;$+71:6-1'/+#64&HIN@1I& %' &+-1/0'H$-& %01 % &#/6%'&#)1$+T7!"-#1,6;+&%0S$:";
LGS XE&T) A8 & &H-HENU (&I +-&TV6-!-($-14$+.1'%/ IR $U & 1# & +#"-" & -/!
T%I62(-#)\J&H-#) T"#&$H#&)1$+7!-&4I &% $-6%&!" ($+2&H#E!U (&.14&+-"[+&T7!-(&!I/-&+-"$;!
&'[+/4™,6;+&%$:";"- . 1/01$2%"'6;-6%&!$+7!%$+'("+2!BH("(1$%0&!%$"+!7&I&+7 &+-F!$+7!
0/%&#-% IBH("(I"#!1#&+#"-" &!I-/'7%/62(-1$+7!"+'%&$H#&T!- &4 I&%$-6 Y &HFEI94I$'-#1'/6;7!
(&IH&,&%N&!;['S;;)6-14"+"4%;1"01#]%&$7!/6-1%&2"/+$;; EIU(&!&O0&'-#!'/6;7":&!;"+C& 7!
-10&&713%" &#1$+7'1&M-&%+$;14$% C&-10/%'&HE!

TV
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Climate change might have a unique effect on Canadian agriculture because
warmer temperatures might increase the agricultural output potential (Wall 2008).
b8%/R&'-& 7" +'%&SHET!-&4I&Y0SB-6%0&#!'/6;7\&M-&+T712%/H"+2|#&S$#/+#1$+7!1$;;/H!0/%
J%/76'-"[+!/0!+&H!,$%"&-"&H#!"+10/%&#- % .1$+7!$2%"6;-6%&)a!H"-(Ib&M-&+7&7!($%,&
and the potential for enhanced yields” (Wall 2008: 4).

1$,"7#/+1&-1$;E!IBO@ @AF!#6228#-&7!-($-!","4$-&!" ($+2&14"2 (-" +' % &$H&!- (&!-"4
:&%IH#6IT; 1"+1- (&1 +"-&715-$-&#) H("'(1H/6; 7! 7&' % &$#&!- (& +&& 710/%!-"4:&%! &M I /Y- #!
from Canada, thus harming the forest-based economy in Canada. They pointed out
-($-1-/6%"#HA"+ITS+$7"$+10/%&H-#! ($#!- (&!I/-&+-"$;!-/"+' Y &SHE!"+!- (&!#644& % H"- (!
H$%48&%!-&4J&%$-6%E&H#!$+717&'Y&IHE!" " +!-(&IH"+- &% $#1#+/HIS-" "-"&#1$%&!' /4%

8//%!3136;%-"/+#!"+1%6%3;!$%&S#!($,&!"+'%&PH#HE&T!,6;+&%3$:";"- .. &'$6#&!-(&.!;$'C!
financial resources. Liverman and Merideth (2002) stated that rural populations in
-(&!5/6-(H&#-14$.1:&!6+$:;&!-/1$00/%7!("2(&%! &+&%2.!$+7IHS-& %0 [#-#E!IU(&.14$.!
be unable to afford health or property insurance, and consequently the health care,
J%/-&'-"[+#)1$+71%&I$" Yot +&&T & T1%E&H#6;-"+210%/4!","4$-&"4J$'- HE!

3%"C#&+!&-1$;E!IBO@ @>V!Y>F!1%&J/%-&7!-($-1%6%%;!&'/+/4"&#1$%&!/0-&+!:6";-!/
activities, but “even though non-farm activities are becoming more important, most
J&/J;&!1$%&!6+3:;&!-/1$" &##10/%4S$; 1#&'-1%!" +'[4&1 I I/%-6+"-"&# $+ 7" +#-&$ 7% &H#/%0-!
"+0/%4%;!1$"-","-"&# /- (1"+1%6%P;1$+716%: 5+ $%&SHIH(" (145.)."&; 7', &HH# I #&'6 % &!$+7
or smaller income.” Although these off-farm activities are increasing in importance,
-(&MO-&+17/1+/-12&+&%$-&!&+/62(1"+'/A&!-/'&+#6 % &!: $#" 1+ & &#H#"-"&#10/%1I//%! I/ I6
$-"HHEIU(C#I#-63-"+IH"; I H/%#&+IH"- (1" 4$-&!'($+2&E

Rural workforce issues—
Davidson et al. (2003: 2257) showed that residents of resource-dependent com-
46+"-"&#H!-&+T7"-/1:&); &I & T6'S-&TI$+714/%&! ("2(;. [#I&™'S; " X&T!- ($+!/-(&%6! Y0 &H#" 7 & +-#E
U(#H&Ib("2(;.1#I&™S; " X&TIHC"; #1$%&!+/-1&$#";.1-%$+#0&%$:; &!-/!/- (&% #&'-/%#! 76 %"
&'[+14™17&""+&!%!-%$+#"-"[+Ea
<6%39;!$%&PH#!-($-1%&;.1/+!-/6%" " #A"+1$T77"-"[+1-/1+$-6%$;1%&#/6%'&#!'/6;71#600&Y
“from low lake levels, high sea levels, reduced sports fishing, and poor snow condi-
tions” (Wall 2008: 5). However, other outdoor activities, such as golf and camping,
'16;7I#&&IS+!"+ % &SH&! " HIO6H&) H("(14"2(-'/6+-&%$ -1 7 &' Yo & SHEH! " +1/-(&%!$'-","-"&HE!
Wall (2008: 5) also suggested that “rural Canadian regions, where residents must
7&$;IH"-(IRLIS+T1"+H A& [##&#));"4"-& T & T76'$-"/+1/3I/%-6+"-"&#)1$+ 71 %&76'& 7!
service levels, have few resources to mobilize when handling a climate-related risk
1%!/33/%-6+"- .Ea!
Wall and Marzall (2006: 376) discussed the state of employment in rural com-
46+"-"&#)14$"+-$"+"+21-($-1- (&% &!$%&!b;"4"-& 71 (64$+!"$I"-$;1$+7!("2(;. 1#I&™$; " X& 7!
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#C";; 1#&-#!-($-1%&76'&1%6%3$;1%&#" 7 &+-#1$5:";"- 1-/14/ &!"+-10/%44#!/0! &4 J;/. 4&+-!

16-#"7&!%&H#/6%'&#&'-/%#HEA!
U(&!;"-&%$-6%&!";;6#-%3$-&#!-($-1%6%3;!&'/+/4"&#1$+T'R/#1$%&!"+'%&$#"'+2;.1,6;+&%

able as the climate changes. Liverman and Merideth (2002) suggested that the poor

H(/Y" & +1-%"$; 1 $+7#1$+7!"+'/;/+"$ith the Southwest may be the first workers

;$"71/00!"0'&4J;/.&%0#($,&!-/14$C&!"6-#E!U (&!#-$-&!/01&'[+/4" &#1$+T'R/:#!"+1%6%$;)!

resource-based areas is fragile (Wall and Marzall 2006). “If community employ-

4&+-I"#1;$%2&;.17&I&+T &+-1/+1/+&!%&H/6%'&!: $H&) - (&!"($+'&#!/0!1$7$J-"+2!:.14/,"+2]

to another sector are limited”” (Wall and Marzall 2006: 385).

=Y [ $)SH")"&'>"0-)*$-4354-%
OHHORHISHHS-&TIH"-(1$" &###!--%S+#I/%-$-"/+!$% & &MS'&%:$-&7!:. | &M-% &4 &IH&S- (& %!
events associated with climate change. Morello-Frosch et al. (2009) raised the con-
‘&% +!-($-1$!("2(&%!3%/I/%-"/+1/01I&/J; &0V [;/%! 7/'+/-1($,&!$" &##!-/1$!"$Y) IH(™"'(!
restricts their ability to move to cooler places or government-sponsored cooling !
#-$-"[+#176%"+21&M-%&A8&! (&$-!& &+-HEI+ISTT7"-"[+)1-%S+#I/%-$-"/+196/6-&#1 3%/ ,"7"+2!
V-8 1#8&%0, " &#) HE' (1B#!- (&I 7"#-%":6-"1+1/010//7)\2/[7#)1$+714&7"$;1#6 1J;" &#!-/"'I$#-$;!
'1446+"-"&#)1$%&!,6;+&%$:;&!-/1#-1%41#6%2&#!$+71(6% %" $+&#!1$+7!/-(&%!&M-%&A4E&!
H&$-(&%!&,&+-#1BI/;$+!1$+71144&%!0O@ @NFE!

Large cities face unique vulnerabilities to climate change because of their !
EMIS+H#"+)I'AT;&M"- ) IS+ 71" +-&%'[++&'-& 7 +&#HHIH"-(1%0&2"/+$;!$+T71+$-"[+$;1&'[+/
mies and infrastructure (Karl et al. 2009). With more than 80 percent of the U.S.
J1J6;$-"1+1%&H#" 7" +2!"+16%:$+!$%&S#) | &M- % &4 &I H&$- (& %! &, & +-#!-($-I$00&'-H$-& %! $+7!
[-(&%'#6JJ;"&#!4$.1:&13$%-"6;$%:;.17 &, $#-$-"+2!"+1"-"&HEI[/H&,&%) ! S$%;!&-1$;EIBO@ @=F
#-$-&7!-($-1"-"&H S #/1(P,&!- (&' I/-&+-"$;1-'$ 77 Y &##!","4$-&"4J$'-#!-(%/62(1"+0%$
structure upgrades, efficient transportation, and technology such as hazard warning
#.#-&4HE

"*D)"3&/-.(D)#-.

Pandey (2006) identified areas in which the impacts of climate change have already!

been observed, including agriculture, forestry, fisheries, water, tropical soils, spe-

cific plant and animal species, and other natural resources on which rural commu-

+'-"& AT &, &1 +21'16+- %" &#!1%&;.10/%!- (& %0 ", &; " (/I THEIQ+I#/'7/"+2)18$+7 &.1;"+C& 7!
%6%3$;!'1446+"-.1,6;+&%$:";"-.1-/-(&!"4I$'-#!/0!',"4$-& " ($+2&!/+1+$-6%$; | % &H#/6 %' &#!
$+71&'[# #-&AH&Y, " &HE

T]
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Forests—

9++&#!BO@ @QF!+/-&7!-($-14/#-10/%E&#-&Yo#!1$%&!&76'S-&7!"+!1-(&!:"1I(#"$; I$HI&'-#I(

0/%&#-14$+$28&4&+-)!:6-17/1+/-IC+/H!(/H!-/'%&S$'-!-/'- (&% &' &+-1#("0-!"+!0/%&#-%.!

-[1&AJ($#'X&!-(&!%/;&!/0!10/% &#-#!"+1-(&!'/446+"-"&#!-($-1;", &!"+1/%1+&$%0!- (&4 $+7!

use them for their livelihoods. Forest communities with direct influence on forest

4$+$2848&+-H";;1($,&!- (&I I/H&Y%!-'I%/-&'-1-(&" %!+ & & T#!: &--& %! - ($+!-(1#&16+7 & %! - (&!

'[+-%];1/0!/-(&%#!B9++&#0@ @QFE!9++&8&#!BO@ @QF!;"#-&71#&,8%$; 1% "#C#!/0!',"4%

[+10/%&H#-#1$+71'/446+"-"&#!-($-1%&;.1/+!0/%&H#-#EIU(&.1"+",6 7&7!J;$+-$-"/+10$";6 Y0 &#!

[H"+21-1311%!$7$I-$-"/+) | &M-%&A&!";"4$-"1& &+-H#)I"+' Y &SHET!"+#&'-1 %! T #&SH&! I %/

lems, increased frequency and severity of fires, unacceptable levels of tree mortal-

"V ($H28H#!+H0/%&H- A IH-"+) ) [##1/013%/76'-","- IBHIIT!,/;,6 4&F) 1$+71;/##!/0!

pulp quality. Davidson et al. (2003) predicted a decline in the range of boreal forest

in northern Canada and potential associated effects on forest-based communities.
S$%;!&-1$,E'BO@ @=F!7&#'%":&7!-(&!,6;+&%%$:";"- 1/OI"- IH$-&%!#61J;"&#!-/!";" 4$-

"4J$'-#HV

I P-I"-"& T &I&ATHIHS-&%1#6T; " &#10%/41 7" #-$+-IHS- &% # (& T#) 1$+T7!-(/#&!
depending on diminishing supplies (such as the Sierra Nevada snowpack) !
are vulnerable. Northwest communities also depend upon forest resources !

for their economic base, and many island, coastal, and “sunbelt” commun-!
I "& T &I&+T+!-16%"#4!1gS$%;!&-1$,ElI0@ @=V!Y@?hE

Keller Jensen (2009) discussed the pine beetle epidemic in the mountain West,
"+ 2IH$% 48 %0 H +-&%0# 1 $#!-(&14$"+1'6;1%"-10/%!- (&, /##!/014/% &! - ($+!>14";; " [+1$' Yo &#
[0'0/%&#-!-/":&&-;&!"+0&#-$-"[+HE!S(&!+/-&7!-($-1$;-(/162(1#/4&1;/22"+21' 4 J$+"&H#!
have been able to benefit from the dead trees, the negative impacts have been
significant, especially in areas that had to be closed off owing to fears of forest fires
$+7108;;"+21-% & &HE!

Floods and extreme weather events—
T($+2&#1"+1J%&"J"-$-"[+1I$--&%+#!-($-I'/4&IH"-(I',"4$-&!" ($+2&!'/6,; 706" +2!
more floods, droughts, and extreme storms that will have significant impacts on
agriculture in rural areas (Keller Jensen 2009). Oxfam America (2009) stated that
%6%$;!'/446+"-"&#!"+]-(&!5/6-(&$#-&%o+!*+"-& 715-$-&#!1$%&! I$%-"6;$%;.!,6;+&%$:;&!
to climate change-related hazards because of the area’s hazard exposures and the
growing presence of Latino families who depend on extractive industries, such as
fishing, oil, and gas. Oxfam America (2009) pointed out that local government !
early warning systems for hazards, if they exist, may not reach all Latino families
because some may be unable to understand English and others may be undocu-
4&+-&71$+71$,/'71&,$'6$-"/+#]:&'$6#&!-(&.10&$%! 7 &I/%-$-"/+E!
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a((>80-#D)$*:
Warmer water temperatures may lead to increased contaminant uptake by aquatic

species including fish (Karl et al. 2009). This poses risks to humans (located in
urban or rural areas) who rely on those fish for food.

In lakes with contaminated sediment, warmer water and low-oxygen con-!
7"+ #1$+14/%&1%&$ 77141 "X &4 &%'6% 1$+T71/- (&% I & Yot "#-&+-10/;,6-$+-HE
i+ In such cases, where these increasing quantities of contaminants are taken !

up in the aquatic food chain, there will be additional potential for health !

hazards for species that eat fish from the lakes, including peoplegS$%0;!&-1%;E!
I O@@=V!YOOhE

"1>&F.-&"1>&B-K-3(GH-1*

S$%:;!&-1$;EIBO@ @=F!J%/R&'-&7'3/J6;$-"/+!"+'%&$#&#!0/%!2&/2%SI ("' [$%&S#!-($-1$%&!I$%
-"6;$%;.!,6;+&%%:;&!-/1";,"4$-&!"4J$'-#G!- (6#!4/%&!IKA&Y " $+#!'/6;7!:&!$-1%"#C!-/!
SUA$-&1"4$-HEIU(&.1%&I/%-&7!-($-13/36;$-"/+#1$%&!I&MI&'-&T!-/I"+' Y &SH&! [+#"T &Y%

ably in the mountain West and southern coastal areas; populations in California,

Texas, Florida, and New York have increased considerably in recent decades. The

mountain West is vulnerable to increased wildfires and less available water; the
#16-(&%+!"/SH#-#1$%&4/#-!,6;+&%$:;&!-/I$+!"+'%&S#H&7!+64:&%!/0! (6% % "' $+8&#) 1#-/%4!
#6%2&#)15+71% "#HE&A!"+1#&S!;&,& E

I 1,&%;3."+21J%/R&'-"+#!/0106-6%&!";"43-&!"($+2&!$+71"-#1"4I$'-#! [+ &M I&'- & 7!
changes in U.S. population and development patterns reveals a critical in-!

I #2(-V'14/%&IKA&Y " $+#IH";; &L, "+ 21" +1- (&I $% & $H#!-($-1$%& 1 4/#-1,6;+& % $:; &!

I -/1-(&I&00&-#1/01;" 4%-&!'($+2&!19S$%;!&-1$,EI0@ @=V!Y@ @hE

The authors questioned whether communities will implement measures to
J%/-&'-1$2$"+#-13/36;$-"/+12%/H-()! 7 &,&;/IA&+-) 1S+ T ISHH"'$-& T 1% "HCHL'+],6;+&%
$:;&12&/2%3I("1$NESHEIU(&.):&;"&,&T7!-($-1(64$+#1$+7!-(&" %!, $+716#&!H&--;&4&+-1$+7!
7&,&;/1J4&+-13%--&%+#IH";;1$00&'-106-6%&!,6;+&%$:";"- .I-/',"4$-&!"4J$'- HE

S$%;!&-1$,EIBO@ @=F!7&#'%":&7!-(&!,6;+&%$:";"-.1/0!-(&!\;/%"7 $'b#6+:&;-al/H"+2!-/!
%&'&+-13/136;%-"/+12%/H-()\J%/R&'-&7!";"4$-&!"4J$'-#)1$+ 7 1#/"'$;10$'- /%o # 16" (1 $#!

difficulty in finding access to insurance.

Future population growth and the quality of life for existing residents is!

I "C&;. -1 &I$00&"-& 7! 1-(&!14S+.1'($;; &+ 2&H#I$H#/$-&TIH"-(I',"4$-& ' ($H2&)

I #6'(I$#1%&T76'&7!"+#6%$+'&!$,$";$:";"- )"+ % &SHET"+#6%$+'&!'/#-) 1$+7!
increases in water scarcity, sea-level rise, extreme weather events, and heat !

I #-%&HHEIS/A&!/0-(&H&!I%/:;&A#) #6'(1$#!"+' Y &SH" +21(&S$-1$+717&","+"+21$" %!
quality, will be especially acute in cities [Karl et al. 2009: 116].

8Y
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The report shows that mid-sized towns are growing rapidly in southern parts
0!-(&!'W%&$-18,$"+#1%8&2"/+)H(&%&!$,$";$:;&!HS- &% %&H#/6%'&#1$%&!$; % &S 7 .I'[+#-
$+71,6;+8&%%$:;&816%:$+13/36;$-"/+#1'/6;71:&17"#I%/I/%-"+$-&;.1$00&'-&7!:. | (&$-E

2+, $#%*'B*0$%*'%*0";&%6N%'>%.$:+' @,$-+6

Tribes have unique rights, cultures, and economies that are connected to the land
$+71,6;+&%%:;&!-/1";"4$-&! ($+2&EIU%": &#!($,&!- %0 &$-"&#IH"-(1-(&!0& 7&%$;! 2/, & Yo+ 4 &
and rights to water and hunting, fishing, and cultural practices that the federal gov-

&% +4&+-1($H#!-(&!1%&HI/+#":";"- 1-[1J%/-&'-EIKI2%/H"+2!:/7 1/0!;"-&%$-6 % &! &M J;/ %0 &H#! -
"4J$'-#1/0V;"A$-&) ($H2&N+"+T7"2&+/6#1J/16;$-"[+H"+1- (& *+"-& 715-$-&HEIL&'$6#&!
[0'-(&!$4/6+-1/0'$,$";$:;&!;"-&%$-6%&!/+!-("#1#6:R&'-)!-("#H& - "+ &MJ;/%&H#!:/-(1-%":$;!
equity issues related to climate change and the specific impacts and challenges

faced by American Indian and Alaska Native tribes for a number of different !
#&'-1%H#)!"+,67"+2136:;"1(&$;-()!&4J;/.4&+-)1$+T71+$-6%3; % &H#/6 %' &HE

N(1*-Q*&
The federal government recognizes 562 tribes in the Lower 48 States and Alaska.
K77"-"[+$;!-%": &#I &M"#-!-($-1$%&!6+%&'/2+"X&T!:.1-(&!0&7 &% $;'2/ &% +4&+-1$+T7!"+

In 2000, American Indians and Alaska Natives made up 1.53 percent of the U.S.
population, or 4,315,865 people. Full-time, year-round American Indian and Alaska
Native workers earned less than average workers in the United States. A greater
number of American Indians and Alaska Natives lived in poverty compared to the
total U.S. population; one-third of the American Indian and Alaska Native popula-
tion lived on reservations or in Alaska Native villages. Overall, the population was
16+28&%!-($+!-(&!-/-$;*E5E!J/I6;$-"/+!B126+H/;&!'0@ @]FE

In the Lower 48 States, American Indian tribes hold about 3 percent of the land,
or 56 million acres; in Alaska, Alaska Native corporations hold about 11 percent, or
2214 [+1$'%&#B[/6#8&%!&-1$;EIO@ @ @FE!9+#/48&#-$-&#)IK4&% "$+!9+7"$+!-%": &7
a small proportion of the land, but they hold a significant proportion in others. In
Arizona, for example, tribes hold 27 percent of the land (Liverman and Merideth
2002). With this in mind, we explore why it is important to consider how climate
"43$-#1'16;7'$00& - - (&!;&2%; 1#-$-6#)!'6;-6%0&#) |&'[+/4"&#)'/446+"-"&#) I$+ 7L $I$™
ties of American Indian and Alaska Native tribes, and how impacts on tribes could
7"00&%!'0%/4!"4J%"-#!/+/-(&%!J/J6;$-"/+H#E!

K'$7&4™M1$+712%3.1;"-&%P$-6%& #622&#-#!-($-10/%!"+7"28&+/6#1I&/J; &) - (& &+," %0/
4&+-$;1"4J$'-#1/01',"4$-& ' ($+2&!$+ 7 1#/4&!/0- (& I%/IHE& T #],6-"[+#!- (Y0 &$-&+HS.#!
[0V;"0&)#6 #"#-&+'&)1&'[+/4™] &+-6%E&#)!06-6%&!2%/H-()'6,;-6%%$;1#6%,",$:";"- )1 %"2 (-#
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land ownership, and access to resources—natural, cultural, technical, and financial
(Nilsson 2008, Tsosie 2007). Because of these risks, American Indian and Alaska
Native tribes are expected to suffer the effects of climate change disproportionately
compared to nonnative communities (Hanna 2007, Williams and Hardison 2008).

UN7&,&;/3",&2%;!1$+713/;" 1$3I%/$'(&#!6#&06;!"+1J%/-&'-"+21-(&!%"2 (-#!/0!-%": &#!
$+71%8&#/6%'&#!/0!'[+'&%+!"+!-(&!0$'&!/0!';"4$-&!'($+2&!$+7!";"4$-&1I/; " 17 &,&;/d
4&+-1"+1-(&1*+"-&715-$-&#)!-(&!;"-&%$- 6% & #622&#-#!- ($-1"-1"#1"4/%-$+-1-/16 +7 & Yo #-$+7!
-(&IH#"$;1,6;+&%%:";"- 101"+ 7"2&+/6#!1J&/J;&#1$+T7!-(&"%!$7$I-",&!'$I$"- |- '$ 77 Yo &#H!
climate change (Wesche and Armitage 2006). Ethics and equity are important con-
H#'78%S$-"/+#10/%"";"45-&!' ($+2&1J/;" 1$+71J;$++"+2!-/12F"+1$+16+7 &% #-$+7"+2!/0!- (&!
vulnerability and the insight of indigenous peoples (Nilsson 2008).

For information specific to indigenous peoples in the United States, a few key
%&J/%-#/00&%0& 7" [+#"7 &% $-"[+#)!"+',6 7"+2![$++$!BO@ @>F)!J6:;"#(&7!-(%/62(!-(&!
University of Colorado Law School. This study synthesized and organized in case
studies information on climate risks to tribes in Alaska, the Pacific Northwest, the
5/6-(H&#-)1$+71\;/%"7SE![/6#&%!&-'$;EIBO@ @ @F!0/'6#&7!/+!","4$-&!Y"#CH#!-/1+$-",&!
J&IJ;&#I$+TI(/A&; S+ THEIKT7"-"[+$;1$%-"; &#!$+T71%8&I/Yo-#1"'-& 7!- (&H#&H-67"&#!" +]
TE&H#' %" "+21","4$-&!1% " " #CH!-/1-%" . &H#HE

@RD$*:<&_ D.*$#-<&"1>8@*+$#.&
U(&!"4J$"-#1/0"";"4%-&!'($+2&!$+713%/ IH& T #/,6-"[+#1- (Y &P-&+!-(&!%"2(-#/0!"+7"2
enous peoples worldwide. Whole communities are in danger from rising sea levels,
"+0&S$H +2!+64:&%# 1 $+T7"+-&+#"- 1/0I&M-%&A&! &, &+-#)!"+";,67"+21(6% % " $+&#) 1#("0-"+2!
#I&" &Y B+28&H)IS+T71#;/HIT&'"+&A!"+1J%&" J"-$-"/+1$+71$,$";$:; & 0% &# (1 HS$- & %0!
(Nilsson 2008). Nilsson offered that these impacts come with concerns about rights,
land ownership, and access to natural, cultural, technical, and financial resources.

[$++$!BO@ @>F!7"#'6##&7"";,"4$-&1#"&+'&: $#&T!/+]-(&19+-&%2/,&% +4&+-$;!18$+&;!
[H1T;"4$-&!T($+2&!BOBTTF!0/6%- (1S#H#&HHA&+-1%8&I/%-1$+ 7 (/H!' ($+2&#!"+!";"4$-&!
affect tribes and their rights in four regions of the United States: the Pacific North-
H&#-)!K;$#C3$)!-(&!5/6-(H&H#-)1$+T7I\;/%" " TSE![&!$;#/' 7" # 6##& 7!-(&!0& 7 &90%;!2/,&%+
ment’s legal and fiduciary responsibility regarding climate impacts to tribes and
described how climate change will affect American Indian and Alaska Native tribes
7"#3%/31%-"[+$-&; EIU("#!"#!1I$%-"6;$%:;.!- %6 & H(&+!/+&!" [+#"7 &Yo#t!-(&"%#4$;;!'[+
-%".6-"+#!-/1-(&!7%",&%#!/0"";"4$-&!" ($+2&)!-(&!/"6% %" "+2!1$+71J/-&+-"$;!"4I$'"-#!/+!
-(&"%!'6;-6%&#) #6:#"#-&+'&1J%$'-" &#) IH$-&%!%"2 (-#)1$+7!;$+ 7/ H+&%0#(" ) 1$+7!- (& +&& 7!
0/%!4"-"2$-"[+!$+71$7$I-$-"/+$##"#-$+'&E!

[$++3'BO@ @>F!4$"+-$"+&7!-($-!","4$-&!" ($+2&!- (% &S-&+#!-(&!%"2 (-#!/0!-%": &#!-/!
(S BHTHISHT +-"+E&IHM S 1$+T71'6;-6%$;1J%S - & +!-(1#&!$+THEIN Y IK; $HCS!
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Native tribes, flooding, erosion, melting, and the loss of traditional knowledge
SHA"S-&TIH"-(1#6:#"#-&+'&!$"-","-"&#!'6;71$00&'-1-%0":$; 1#/,&%&"2+- EIV%!-%": &#!"+!
Florida, “...climate impacts threaten their basic rights of self-determination because

-%"$; L $+7:$HE&HIPU&!,6;+&%$:; &EalV%!I&M$AT; &) 0% "#"'+21#&P!; &, &; #! I/H#&!$12%$,&
28%!-/'-(&!3,&%2;$7 &#)!-(Y0&S-&+"+21+/-1/+; - (&!'/+-"+6F-"/+!/0!- (&!-%":$;!H$.!/0!;"0&)!
:6-1-(&!,&%. LS+ 7#+IH("(I"-I"#1J%$'-"&7alB[$++$ 0@ @>V!O>FE

Protecting the rights of tribes—

Williams and Hardison (2005, 2007, 2008) described the impacts of climate change

on American Indian and Alaska Native tribes and advocated for federal action to
$77%&HH#!-(&!/"6%%"+2!$+711/-&+-"$;1&00&"-#!/+!-%":$;1(/4&;$+7#)!'6;-6%&#) 1#/™$;!
J%$'-"'&#)1$+71%"2(-#EU(&!$6- (/%#'BO@ @NF!#-$-&7!-($-1-(&!"4I$"-#/0!";"4$-&!'($+2¢
-(%&$-&+!-(&!;&28;!/:;"2%-"+1/0!-(&!*+"-& 715-$-&#!-/1J%/-&'-1- %" : &#1$+T71- (&!+$-6%$;!
$+71'6;-6%%;1%8&#/6% ' &#) #$' Y& 7'#"-&#)1$+71+$-", & (/4&;$+7T#!/+H("(1-(&.1 7&I&+T!
for physical and spiritual well-being, livelihood, subsistence, and sovereignty.

The rights of tribes are connected to specific lands with fixed boundaries, includ-
"+21%&#&%,$-"+#1$+710&7 &%$;;. 14$+$2& 7!, $+T#!-($-1',&%!-%$7"-"[+$;!-&% % "- /%" &?

traditional-use areas.

Because of their unique political history, their recognized prior rights !

I $+71-%&S$-.1%"2(-#1/+;.1$JJ;.1-/!-(&" %! % &#&% ,$-"[+#!$+T716#6$;1$+7!$"6#-/4& 7!
lands. Moving from these lands to adapt to large-scale environmental !

I 7&"+&H/6;7!'6-1-(&4!/00!0%/4!-(&"%!/%"2"+#)!-(&!J;$'&#!/0!-(&"%!'/}; &'-",&!
memory, and the rights to self-determination the Tribes possess as peoples !
[Williams and Hardison 2005: 10].

In their policy paper to the Obama administration, LaDuke et al. (2009) advo-
'$-&710/%!%&'[2+"-"[+!/0!-(&!7"#I%/I/%-"/+$-&!"4IF'-#/01";"4$-&!'($+2&!$+71&+&%2.!
development on American Indian reservations and Alaska Native villages. Because
[0'-(&!"+-"4$-&'[++&'-"[+): &-H&&+!"+7"2&+/6#!J&/J;&#!$+T7!-(&!;$+7!-(%/62(!'6;-6%&!
and subsistence, climate impacts are greatest in Native communities (LaDuke et al.

2009). These authors pushed for the participation of Native communities (often poor

with high unemployment rates, lacking adequate housing, and politically isolated)
"+N4$-&I$+T71&+8&%2.1J/;" ENU(&!II$I&Y%! BT /' $-&#10/%! - (&!/IIY%-6+"-.1- 17 &, &;/J!
green reservation economies and to stop the exploitation of Native communities

and lands. It elaborates that renewable energy and energy efficiency projects could
provide Native communities an opportunity to develop their economies and protect

their life ways and lands. Federal government leadership and promotion of equitable
climate and energy policies are needed to ensure just government-to-government
%&;$-"/+#1$+71/133/%-6+"-"&#!0/%!+$-",&!'/446+"-"&HE
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LaDuke et al. (2009) advocated for the United States to take responsibility for
" [+-0%" 6"+ AS-& ) ($H2&IS+T (645 +1%"2(-#!,";$-"+#) "+ 67"+ 21#"2+"+2]
the United Nations Declaration on the Rights of Indigenous Peoples. LaDuke et al.
BO@ @=F#622&#-&7!-($-1-(&!"+7"2&+/6#!,";;$2&!/015("#(4$%&0)!K;$#C$)146#-1%&;/'$-& ! $#!
$1%8&#6;-1/01%"#"+2!-&4I&%P-6%0&#) 4&;-"+21" &) 1S+ 71 &%/#"+)IH(" (1'/6;7!'/#-1-$MI$.& %o ##!
IYN@!'4";;"[+EIU(&!$6-(/%#!14%"+-$"+&7!-($-1","4$-&!'($+2&!'/6;710/%'&! $+!&#-"4$-& 7!
YN@!K;$#HCS$!,";;$2&#!-/1%&;/'$-&!$-1$!'/#-1/0NYEQ!4";;"[+1I& %! (/6#&(/; 7G!/- (&Y H"#&!
-(&#H&!1446+"-"&#IH";; 1. &) /#-E!

S%$C/00'BO@ @NF!B%&;."+2!/+![$++3$!g0@ @>h!$+7!-(&!98TT!%&JI/%-!g8$%%.!&-!$;E!
O@ @>hF!6#&7'0/6%!'$#8&#!-/'\&MP4"+&!-(&!I(#"$;!&00&'-#!/0!";"4$-&!" ($+2&!/+!1K4& %"
can Indian and Alaska Native communities. Rising sea levels, melting sea ice, and
thawing permafrost are causing coastal erosion and destroying some Alaska Na-
&L S2&HAEIS (&N +-&T1/6-1-(&1I/-&+-"$;!'6;-6%03;)1%&; " 2" 16#)1$+T71-%$7"-"/+$;; /#H&H#!
associated with relocation. “Due to climate change, Alaska Native communities are
0%$"+2!$!'6;-6%S;!;/##!$#13%/0/6+71$#!-($-1#600&%& 7!:.!- (&!8;$"+#!-%": &#!H(&+!-(&./H& Y &!
confined to reservations and forced to abandon the practices that gave their lives
48%$+"+2alBS%$C/00!0@ @NV!Y>FE!U#/#"'&IBO@ @>F!'/+#"7&%&7!$!";"4$-&!3/;" .1/01%&;/'$-"/+!
$+71#6228&#-&7!-($-1"-1H/6;71"+(&%&+-; 1" [+-"+6&!- (&!"+R6#-"&!$+7!/JI%&H#H"+!&+T76%& 7!
:.!K4&%'"$+!9+7"$+#!-(%/62(/6-!-(&"%!%&;$-"/+#("J!H"-(!-(&!*+"-&7%'B-$V&B#§E&—!
$,EIBO@ @>F'#-$-&7!-($-1%&;/'$-"1+10/%#/4&!1446+"-"&#14$.1+/H: &16+$,/"7$:; &E!

Tribal treaty rights—

Williams and Hardison (2005) pointed out that the language captured in treaties, the

documents that for many tribes serve as a basis for their rights, reflects a belief that

the environment exists in a fixed state and resources are inexhaustible. Williams and

Hardison (2008) raised questions about the rights of tribes to culturally important

HI&"&HIS+TIH'-&H#IS+T!-(&!'6;-6%3; 1#6#-$"+$:";"-.1/01-%": &#!: $H&T [+ #I & &H#1$+ 7!, $+ THE!

They questioned the capacity of tribes as resource-dependent peoples to adapt to

5U4$-&)'($+28&:SHE&TH!-(&);&,&; 0I&MI/HE6 Y% &) \H&+#"-","- 1- "4 - #)1$+T71;"4"-& 7!

S-S (&) - SHHMS-&TIH"- (1877 Y% &##"+2!';,"45-& ' ($+2&E!
T/%7$;"#1$+7!156$2&&!BO@ @NF!+/-&7!-($-!',"4$-&!" ($+2&#H";; 1S T 71#-% &##!-/!

salmon populations in the Pacific Northwest and affect off-reservation fishing !

rights. Treaty rights to fishing will be of little use if salmon runs no longer occur !

in Northwest rivers.

9“The United States’ own history of removing Native communities from their traditional

($HTHI" 6H#-%5-&H#!-(&!-%&A&+T/6#!;/##1/0!;"0&!$+7!'6;-6%&!- ($-1/"6 % #! $#!$!1%&#6;-1/0!- (&#&!J/; """ &HE!
It would be a grave injustice to repeat this genocidal past as a supposedly beneficial contempo-

%$%.13/;" . 1/0$7$I-$-"/+ 11", " 4$-& " ($+2&al BUH/#"' &0 @ @>V!Y]?]FE
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The U.S. national assessment of the potential consequences of climate variability
and change in the United States (National Assessment Synthesis Team 2000) includes
a focus on the potential impacts of climate change on Native peoples and Native
homelands in the United States and the Pacific and Caribbean Islands. The authors
identified general issues that many American Indians and Alaska Natives face in the
[+-&M-101; " 4$-&)'($+2&)!:6-1$'C+/H;&72&7!-($-1&$'(I-%": &10$' &#!"-#IIH+!;/'$; 1"
43-&!"($+2&!'($;;&+2&HE![/6#&%!&-1$;E'BO@ @ @F!'#(/H&7!(/H!";"4$-&!" ($+2&!"4I$"-#!/+]
%&#8&%,$-"+!;$+T#IS+T71-%$7"-"/+$;!- &% %"-1%"&#!/%! (14&; S+ 7#1B;$%2&%!;$+7!$% & $#
beyond the bounds of reservations) will affect American Indians and Alaska Natives.
U(&!7&#'%":&7!-(&!J/-&+-"$;1"4J$"-#1/01";"4$-&!"($+2&!/+!-%":$;1&'[+/4"&#)(/6#"+2)!
health, water supplies, livelihood, well-being, sacred sites, and cultural traditions.

They considered the tools Native peoples bring to climate change adaptation planning
$+713%8&IS%SP-"/+!-(%/62(1'6;-6%&!$+7I&MI&Y%"&+'&!B[/6#&%!&-!1$;E!IO@ @ @FE!

[/6#&%!&-1$;E'IBO@ @ @F!7"#'6##&7!-(&!'16%-T8$}&/ 1416k >0 @>!*5!Q] ?!
BY=@NFh)!H("'(!1$'C+/H;&72&7"-($-!-%&$-"&#!: &-H&&+!-(&!0& 7 &%$;!12/,&% +4&+-1$+7!-9
"43;""-; 1% 8#8&%,&10/%!-%": &#1&+/62 ('H$-&%!-/14&&-1- (& +&& T#!/0!%&# &% ,$-"+#E!L&"
[01-("#1T&"#'1+)[/6#&%!&-1$;EIBO@ @ @F!#622&#-&7!-($-)!"+!-(&!'/+-&M-1/0V";"4$-&!'($+2
the federal government has the responsibility to maintain adequate water supplies
for tribes and reservations. The authors noted that under the Winters Doctrine, water
rights are quantified, based on the concept of “practicable irrigable acres,” providing
&+/62(IH$-&%!-/14&&-""6;-6%%$;) 7/4&#-"") 1% &' Y &S-"/+$;)!1$2%"6;-6%3$;)!1$+7!;",&#-/'Cl6#:
(and in some cases instream flows). They suggested that changes in the amount of
$,5":%:, & H$-&%!%&#H#/6%'&#1$+7!,$%"S-"/+1"+1#&SH#/+F;1-"4"+21'/6;7'S00& - 1HS-&%!$;;/'$
SIHHSHIHE; I SHIHS-&%!$2% & &A&+-#1$+T714$+$284 & +-E!

[$++3BO@ @>F!7&# %" &7!-(&!0&7&%$;!2/,&%+4&+- #1%&#I[+#":";"- 1-[1I%/-&'-1-%
H$-&%!%"2(-#!:6-13/"+-&71/6-1-(&!;$'C!/01#"4";$%!1 % &#I/[+#":","- 1S+ 71"+ &+-" &#!0/% | #-$-£
NTINRIEN&IT&H#' %" & T - (&P T$% %$+IKA&+T7 A4&+-)H(" (' T/+2%&## ISHA&T!"+1Y=QO)!
-($-18;;/H#10/%#-$-&!" 16 %-#!-/17","7 &!-(&!%"2(-#!-/'H$-&%0!0/%!$! 2" ,&+!%&#/6 %' &E

' gU(&IP'T$%%$+!IKA&+74&+-h!($#!$;,/H& T 1#-$-&#!-/I"+"-"$-&! &+-"D0& 1#-% & $4!

I $#'+HISTRE7™MS-"/+#)1$+71'6%%&+-;.1/,&%'@!-%":$;|HS-& %! $#&# S &I I&+T7"+2

P "+HI#-$-&1'16%-#E!IU (&%&!"#I1#/A&\HE&+-"A4&+-1$4/+2]- %" &#!-($-1#-$1&!$:";"- 1-/!

"+ "S-&I#-%&PAISTRE7S-"[+#1$+717&-&% 4" +&!-%": $;IHP-& %01 %" 2 (-#!; &S 7#!-/!

I 6+03"%!$+7!"+'/+#"#-&+-1%E&H#6;-#!0/%!-%" . &#! 7 &I&+T"+2!/+13/;"-"'$; 1#&+-"4& +-)!

I %&;$-",&1#-%&+2-(1/0);&2%;1%8&I%E&HE&+-$-"/+)1$+71#-$-&!:672&-1$;;/'$-"/+E! 1 +!-(&!
other hand, the intensification of water scarcity issues will affect tribal and !

P +/+-%"$1"+-&%&#-#1$;"C&) /- (&I I/##"";"- O [4J% & (&+#" &ISTRE 7" $-"[+#!

I 4"2(-h &4+ %&SH +2;.1" 4% -$+-1-1'3%/," 7 &!S$;; 1#-$C&(/; 7 &%# H"-[1;&23;!

I '&%-$"+-.1%&2%%7"+2!-(&"%!H$-&%!%"2 (-#1g[$++$10@ @>V!O?hE



I"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'/*.3+6$6"7'8$.+,%.),+

Karl et al. (2009) maintained that large, unquantified tribal water rights pose
challenges to water uses in the West. They noted the already stressed water re-
#16%'&#!"+!-(&!5/6-(H&#-V'12%/6+TH$-&%!I64J"+2!;/H&Yo# HB-&%!-$:;&#)1$+71%"#"+2!
temperatures reduce streamflows. They projected that further climate stresses
and population growth will lead to conflicts among water users. Karl et al. (2009)
stated that current water agreements in the Southwest over-allocate available water
%&#/6%'&#BU(&!T/;/%$7/'<",&%!T/4I$'"-F)!$%&! 7"#I6-& 7 BP&M™/_*ES5E!IH$-&%!-%&$
ties for the Rio Grande and Colorado Rivers), or are yet to be worked out (Native
K4&%"$+IH$-&%!%"2 (-#FE
O+1'/+#"7&%"+2!-(&!";"4$-&!"4J$'-#![+1HS-&%!$+7)1"+!-6%+) IH$-& %1% "2 (-#!/+!
sovereign tribes in the Southwest, Hanna (2007) stated that quantifying, acquir-
"+2)1$+716#"+2IH$-&%!%"2 (-#!$%&!"143;&M1I%/ &HH#HE&H!" +,[;,"+21+6 4 &%/ 6#!6#& Yo#!1$+T7!
legalities. Hanna (2007) described the conflict between the appropriation doctrine
2/,&%+"+2!+/+-%":$;IH$-&%0!1%"2 (-#!1$+7!-%":$;H$-&%!% "2 (-#E![&! ("2(;"2(-&7!$+!"4J/%
tant consideration regarding the Winters Doctrine and tribal and nontribal water
%"2(-#!"+!-(&!0$'&!/0!";"4$-&!"($+2&E

I 9-146#-1:&14/-&7)!-(/62()!-($-17&#J"-&!-(&!6+4"#-$C$:; & 7$-&!/01 %" /%"- !
I S##2+&T71-/1$12",&+!1-%": &1 I6%#EEBMA )!- (&!#'/I&!IS+T71-$+2":";"-.1/0]
such rights when not yet put into actual use is quite grey.U($-!"#)!H&#-&%0+!
water law allows for actual use of water by non-Indians even if tribal legal !
P -"-&19%1%"2(-1-/16#&I#6' (IHS-&%!"#1"+13;$'&G!"01$!-%": & $-&%!-%"& 7!-/'[+,&%-!"-#!
I J$J&%0!1%"2(-1-11-(&IHS$-&%!"+-/1$'-6$;16#&)!- (&!"#H#6&!"#IH (&- (&%0! ($-HS-& %! "#!
I -(6#14$7&!6+$,$";$:;&!10/%!6#&!:.1/- (&%, &#-&71I$%0-"&HE!56'(1-%": $ 1 $H#&Y0-"/+!
I JO'H$-&%!%"2(-#!($#!+&,&%!.&-1b#(6-1-(&!12$-&)al#/!-/'#I&$C)!0/%d!/- (& %! H$-& %!
users, but the impacts resulting from climate change raises the question !
I [ON(/H#H#6'(1$1#"-6%-"/+IH/6;7!:&!1%&#/;,&T7!9[$++$!0@ @>V!OAhE

Liverman and Merideth (2002) also considered the impacts of climate change
[+IH$-&%0!1%"2 (-#!$+71$##/"'$-& 71" 4 -#!/+1K4&Y%" $+19+7"$+1; $+7#!"+1-(&!5/6-(
H&#-)1#6228&#-"+21-(&!% "2 (-#!-/'H$-&%!" +!-(&!%&2"/+!($,&!:&&+!06;;.!$;;/'$-&71$4/+2!
federal agencies, tribal governments, and Mexico, but disputes remain. Liverman
$+7'P&%"7&-('BO@ @OF!#6228&#-&7!-($-1-(&!'6 % %&+-16+%&H#/; & T'H$-&%01%"2(-#17"#I6-&#!
'16;7!'[+-%":6-&!-/1-(&!,6;+&%%$:";"- . 1/0!-%": &#!-/'H$-&%! 7 &' "+ &HEIU(& 1 7 &#' %" & 7!
conflict-ridden cases (The Gila River Adjudication, 10??0%)3";&<'=<d¥<>]F!-($-!
'16;71%&76'&!/%!"+'%&$H#H&!-(&!,6;+&%0$:";"- . 1/0!-%": &#!-/'HS$- &% #(/%-$2&HET/AI$ - #)!
-%&$-"&#)!1$+716+%&H#H/;, &7 7"#J6-&#!'[6;7!$00&'-14$+$2& A& +-!/0'HP-&%0! % &#/6 %' &#!$+7!
'%&S$-"/+1/01$7$I-" & #-%$-&2"&HE
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Tribal land ownership and access—

Q+ISTT7"-"[+1-/1; S+ 71 HHI$+T, 828 " ##H6&#!/01% &;/'S-"/+) - (&!I$-'(H/% C1 I$--&% +#!/0!;$+7
[H+&%#("II$+7!$--$' (&7, PHH!-($-1+/H!'/4J/H&); $+T# $I&H#!'[6;71$00&-1- (&!$:";"- !

[0'-%": &#-/1$" &##!" 4% -$+-1;$+T#1$+71%8&#/6 %' &#!16+7 &% ($+2"+2M&FH & /o HE
B[R [+ #-90"-1-%0" &# 1S " &IHISHT14/:"- 18+ 7167V [+-%":6-&!-/!-(&" %!, 6;
+&%$:";"- 111" 4$-&!" ($+28&)10/%!&MS$AT; &I SHIHI& " &# 1%0$+2&#1#("0-1$+7!-(&.1%&4$"+!
H"-(1;"4"-&7!/J-"1+#10/%!%&;/'$-"1+'BS$%;!&-!1$,E!0O@ @=FE![/6#&%!&-!$;E!BO@ @ @F"
(&) ($;;&+2&#1#6%%/6+7"+2!;$+716#&!1$+71+$-6%$;1%0&#/6%' &1 4$+$2&4& +-!/+1$+7!
$%/6+7'%8&#8&% ,$-"[+HEIU(&.1'/+#"7&%& T I$#-14$+$2&4&+-1/01%&H#&Y%, $-"/+!;$+T7#1:.1-
0&78&%%;!2/,&%+4&+-)1-(&!;"4"-&7"'+-%/;!-%": &#!($,&! ($7/,&%!-(&" %, $+F#)!'I%T7"+$
S[+H014$+$28A&+- 18" Yo /##;$+ T H+&Y# (" II$+T7 18" &H##)1$+71%&'[2+"-"[+1/0!-(&!%" "2 (-#!
10'-%": &#!-/1$%&S$#!/6-#"7&!/0!%E&H#&Y%0 ,$-"/+#)1:6-1H"-("+!-%$7"-"/+$;!- &% %"- /% "&HE! [/
$,EIBO@ @ @F'#622&#-&7"'($;;&+2&#!%&2$%7"+2!-%":$;!;$+7I/H+&%o#("JI$+ 73" &##!
[+H# T &Y&T" +1J;$++"+210/%!";,"4$-& " ($+2&E!

As a result of allotment-era polices in the United States, a considerable num-
ber of non-Indians live, work, and lease lands on reservations. “Many tribes face
severe legal difficulties in creating or enforcing comprehensive plans for land use or
+$-6%8$;1%0&#/6%'&!4$+$2&4&+-)I$1#"-6$-"/+1-($-IH";;1'/43;"$-&!1J;$++"+210/%!";"4$-&!
'($+2&a!B[/6#&%!&-I$,EIO@ @ @V'!AQ]FE!

Changing conditions could bring into question the ability of existing laws !
$+7VH+&%#("I-1'63(/;7!%"2(-#EIbU%": &#!1$%&!-"&7!-/1- (&" %! ;$+7#!-(%/62(!-(&"%!$+'&
tors, and by legal definition that sets up reservations, outside of which they have
AN-&T%"2(-#IH-($-1-(&. 14BN+ 1+28%!14/ &!1$+T!- %P Cl&+,"%/+4&+-$; ' ($H2&#al
(Williams and Hardison 2007: 5).

[$+#&+BO@ @=F!7&#'%":&7!-(&!"4J$'-#!/0!';"4$-& ' ($+2&!/+!-(&!e6";&6-&)![/()!
Quinault, and Makah Tribes along the west coast of Washington state’s Olympic
8&+"+#6;$EIU(&H#&!-%": &#!($,&!"/I&TH"-(1&M-%&4&H&ES- (&% &, &+-#!0/%!' &+-6%"&#!
are now some of the first in the Western United States to face the impacts of climate
change. Specifically, Hansen described the occurring and potential effects of coastal
&% /#"[+)|&M-%&A&#-1%A#)1$+T71%"# "+ 21#&$!; &, & #!/+!-%":$;|;$+7!: $#&H)'6;-6%&) 1#6:
-&+'&)I$+71&'[+/4"&HE!

T;"4%-&!"($+2&!-(%&S$-&+#I&M"#-"+21-%":$; | $+7: $H#H&H+1-(&!1;.47"'/$#-1$+7)!
V1I&)-(&!-%": &I+ &&TI$" &#H-/1STT7"-"[+$; L, $+THIH"-("+1-(&"%!-%$ 7"-"+$;1-&% % "-/ %"
B[$+#&+!0O@ @=FE!9+!$77"-"/+!-/I7&#"2+$-&TIH";7&%+&##!;$+7#)!-(&!$%&S! ($#!0&7 ¢
"+-&%+$-"/+$;1 7&H"2+$-" [+ S+ T &H" T &+-#1-/V[+H#"T&Y0)!"+',67"+210/6%!9+7"$+!%0&#4
tions, nonnative residents, the 135-mile Olympic coastline, a National Marine Sanc-
tuary, Olympic National Park, a United Nations World Heritage Site, International
L"/#I(&%&!<&#8&%,&)1$+7178&#"2+3$-&TIH"; 7 &% +&##1$% &S B[$+#&+ 0@ @=FE!V%!;$-



I"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'/*.3+6$6"7'8$.+,%.),+

%&-6%+&7!-/'-(&!-%":&#)1$" /%7 "+2!-/|[$+#&+)I T/+2%&H##HIH"; ;1 +&&7!-/'$II%/ & .16 +7
$%.1"($+2&#10/%!-(&1I$%CI$+71%8&4/,&!-(&!H"; 7 &%+ &H#H#! 7 &#"2+$-"[+E!

The Quileute Indian Tribe’s land base (only 1 square mile, bounded by Olym-
pic National Park on three sides and the ocean on the fourth) is most vulnerable to
-(&!"4J%-#1/01";"4%$-&)'($+2&E!U(&!e6";&6-&!IU%": &! ($#!-%"&710/%!-(&!I$#-1Q@! . &$Yo#!
-1+&2/-"$-&H"-(1-(&!8%%C!5&%, " &!-/1%&2$"+1$" &#H#-/1ST7T7"-"[+$;1;$+7!-1%&;/' $-&!

67" +2#)!"+,67"+21-(&!e6";&6-&!5'(/];)!$+7!:6"; 7\ (/6#"+210/%!- (&!-%": & #12%/H"+2!
J/IJ6;$-"/+'B[$+#&+0@ @=FE![$+#&+!7T&H#' %" &TI&M"#-"+21 7" #$2% & &A&+-#!%&2$% 7"+2!;$+7!
IH+&%#(" I &-H&&+!-(&!-%":&!$+7!18$%C!5&%, " &!$+71%& & +-1$--&4J-#!-/1$77 Yo &##!-(&!
conflicts.

[$+A&HISH#HNT&H' %" &T-(&[/(\U%": & #!;$+ 71" &H##I S+ T H+&%o# ("I [+' & Yo +#!
$+71;,&2%;1$"-"1+#1-1%8&2%" +!; S+ TEIKL/'$;19%0&#" 7 &+-1("2(;"2(-#! (/H!'/$#-$; 1 &%0/#" [+ ($#!
$,%8&$7 I HSH(&TISHS. [ (/4&H#!"+1I$#-1[/(1U%":$;1,";; $2&#"-&#1$+71'6% %0 & +-;.1- (%0 & $- & +#
$I/(IU%":$;I'&4&-&%.V

Ward points to the cemetery on an embankment just beyond the abandoned !
village that sits below their present day village. “We buried them in the old !
way, so they could watch the ocean. What’s going to happen if the waves !
reach them?”” Looters looking for beads and the regalia buried with them !
are a big concern for Ward, especially if the waves uncover them. “We !

o ($,&14/$+7!1-14/,&!-(&4!-/alg[$+#&+0@ @=hE!

9+18D&@/-73*-'A*&Article, Lydersen (2009) described the impacts of environ-
mental and land use changes on the wetlands along the southwest coast of Louisiana
and the effects of those impacts on Native American tribes—the Houma, Biloxi-
Chitimacha-Choctaw, and Pointe-au-Chien Tribes. The article links the impacts
101(6%%""$+&H#!S+T71%8&H6;-"+21;/##&#! /01 4A$%0H (&HS+T1"#;$+7#) 1#$;-HS-&%!"+-% 6 #"[+1"+-/!
"+:$5+7IHS$-&%#!$+T71#/"#1B0%/4! (6% %" $+&#!$+7!.&$%#! /0'H&-;$+717&2%$7$-"/+F)!; &, & &H#!
($++&;"+2!-(&!IP"##" " ##'JJ"1<",&%)!$+7!- (& Y@) @ @ @'4";&#!BY]' @=@!C";/4&-&%#F!/0!/";!
S+7125#1"+76#-%.I"$+$H#EIU(&!I$%-";&! 7/&#!+/-14&+-"[+1D";"4$-&!' ($+2&a! 7" % & '-; ). 6-!
TI&H#IT&H#' %" &) ($+2&H#!" +IHE&S-(&%0!$+71&+," %/+A4&+-1$+T71-(&!%&#6;-"+2!"4J$'-#1/+!
BH716#8&)1$"&#H) &' [+/4.1$+TIR/:#)!'6;-6%&)1$+71#&+#&!/0'J;$'&E!

Lydersen (2009) stated that Louisiana recognizes the Houma, Biloxi-Chitimacha-!
Choctaw, and Pointe-au-Chien Tribes, but the federal government does not; these
tribes fled from persecution to the Louisiana bayous in the early 1800s and now
43.1+&&7"-/'%E&;/'$-&!$2$" +!$#!1(6% % "$+&! 7$4$2&!$+71#3P;-HS$-&%!"+-% 6#"/+!"+6+7 $-&!
$+7178&2%$7&!-(&" %", $+THE

Hansen (2009) discussed a National Wildlife Federation report on sea level rise

and coastal habitats in the Pacific Northwest to describe how the conflicts between

8]
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the Hoh, Makah, Quinault, and Quileute Tribes and the National Park Service in

Washington state over access to additional land to cope with the environmental
"43$-#101;"4$-& ) ($+2&IH";; H#&-1$1I%&'& T &+-1%8&2$% 7" +2!-(&!-%&$-4&+-1/0!,6;+&%$:
populations nationwide. Hansen highlighted the report’s findings of disproportion-
$-&!"4J%'-#!-1',6;+&%3:;&!13/I6;$-"/+#)"+",6 7" +214"+/%"-"&#)1J//%!I&/J; &) |$+717&,&;
13'+21'[6+-%"&#G!-%&$-4&+-1/0!,6;+&%$:;&!I/I6;$-"/+#1H";;13%/,"7&!$!,"&H!/+!(/H!-(&!
*+"-&715-$-&#IH";;1 7&$; ! H"-(I-(&!"4J$'-1+$-"/+H" 7 &E!

Self-determination—
Like indigenous peoples worldwide, American Indian and Alaska Native tribes
have the right to participate in international decision- and policymaking processes
(UN Declaration on the Rights of Indigenous Peoples and Agenda 21). In the United
States, tribes have the right to autonomy and self-governance (Indian Self-Determi-
+$-"/+1$+71376'$-"/+IK##"#-$+'& K- /0 Y=>QFE![/6#&%!&-'$;E'BO@ @ @F'J/"+-&7!/6-!-(
(/H!-(&1%"2(-#'/0!-%": &#!1$%&!- % &S$-& 71" +10&7 &% $;1J/;" 1H";;I$00&'- - (&!$:";"-"&#!/0!-%
N'%E&#I+T-/1'"4$-&!'($+2&)10%/412/,&%+$+'&!-/1+$-6%$;!1%&#/6%'&!4$+$2&4&+-E!
9+1$+1$%-",&1J6:; " #(& 7" +!-(&!KA&%" $+ILS% ! K##" #0332 YIB'CH&*2) DS&'
0-.'E-;/)*-+$-3 1J6:;"$-"/+)!T/%7$;"#!1$+7!56$2&&!BO@ @NF!7&#'%":&7!(/H!";"4$-&!
change is affecting and will affect Native American and Alaska Native tribes.
U(&.1#622&#-&7!"-1H";;1$00&"-1-%": &#!7"00& % & +-;.1-($+!/-(&%!I/J6;$-"/+#!-($-14$C&!6J]
KA4&%"$+1#/"&- E!T/%T7$;"#!$+7!156$2&&!BO@ @NF!'/+#"7&%&7!(IH!-%":$;!2/,&%+4 &+
fit into the “collective human responsibility” to address climate change and ques-
SH&T-(&MII%-6+"-"&H#-%" &#($,&!-/|&M&Y ™ #&!-(&" %0 #/,& % & "2+- 1$+T71:&!"+,/;,& 71"
0&78&%$;)#-$-&)1$+7!;/'$;1&00/%-#!-1'0/%41$+7!"47;&48&+-1";"4$-& ! ($+2&!1 I/, &#1$+7!
J%/2%SAHE!
Cordalis and Suagee (2008) noted that tribal sovereignty provides tribal gov-
&% +4&+-#1-(&!1$:""- 1-/17&,&;1I1$+71"4T;&4&+-!-(&" %! H+!T; $+#IS+T71"+"-"$-" &H#!-/!
$77%&H#!","43-&!" ($+2&E![/H&,&%)!-(&!%/;&!/0!-%":$;!12/,&%+4&+-#!"+I","4$-&!'($+2&!
"#'6%%&+-;.1:&"+2!/,&%;//C&T7!$-!-(&!0&7&%$;!;&,& EIU(&!2/,&%+4&+-I"+!-(&!*+"-& 7!
5-8-&#!'[44/+;.I'[+#"7 &% #!0&7&%S$;) 1#-$-&)1$+71;/'$;12/, &%+ 4&+-#)1:6-1/4"-#1-%":$;!
2/,8&%+4&+-#BT/%7$;"#!$+7156$2&&!0@ @NFE
9+1$+1&7"-/%"$;1J6:; " #(& 1B 1*2-3)4'5*.04 )I56$2&&!BO@ @=F!"/+#"7&%&7!
(H'-(&'KA&%"$+!T;&$+!3+&%2.1$+7!5&'6%"-.|K'-IB[E<E!O?Q?)!$;#/!C+/H+!$#!
Waxman-Markey) could affect American Indians. The author described one of the
bill’s key features—a cap-and-trade system to reduce greenhouse gas emissions
-(%/62(14$%C&-10/%'&HEIU(&# . #-&4 #126"7&;"+&#1'6%%&+-;.1/6-;"+&!2" " +214/#-1/0!-(&
allowances to the electric power industry, giving some to states for energy effi-
"&+' 1$+71%&+&HS:; &I &+8&%2.13%/2%$4#)1$+T71$6'-"/+"+21#/4&!-/!- (&!3+," Yo/ + 4 & +-$;!
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8%/-&'-"[+IK2&+".10/%!$+!&+&%2.1%&06+713%/2%$4!$+7!";"4$-&!'($+2&!$7$JI-$-"/+E!
56$2&&!#6228&#-&T!-(&!+&&T710/%1+$-"/+$;!";"4$-&; &2"#;$-"/+!-/""+'1% I /Y6 $-&!/I I /%
-6+"-.10/%!K4&%"$+!19+7"$+1-%": &#!-/1$ 77 %&H#H#""45-&!'($+2&) $#!"-17/&#10/%\#-$- &HE!
56$2&&!BO@ @=F!+/-&7!-($-10/##";106&;!$+7!%&+&HS$:; & &+&%2.1"+76#-%.!%&I%&#E&+-$-",&#)!
environmental groups, and states have lobbied the Waxman-Markey bill heavily.
[[H&,&%)!/+;.1$!#4%;;1+64:&%!/0!-%":$;!%&I%E&H#&+-$-" &#!($,&!$7,/'$-&710/%!"+",67
"+213%/,"#"[+#10/%!- %" &H#E

Procedural and distributive dimensions of equity—

56$2&&!BO@ @=F!"/+#"7&%&7!-(&!7"#3%II/%-"[+$-&!7"#-%":6-"/+!/0106+7#!6+7&%0!-(&!
Waxman-Markey bill and pointed out the difference in opportunity for states and

tribal governments to develop energy efficiency, renewable energy, and carbon

sequestration efforts, and adapt to climate change under the bill. Under Section 132

101-(&:";;) #-$-&#IH/6;71%&'&",&!$;;/H+'&#10/%#-$- & &+&%2.1$+71&+," Yo/ +4&+-17&,&;
1348&+-1B533IFI$"/6+-#1:$#&T7!/+1$!0/%46;$!-($-I'/+#"7&%#11/I6;$-"/+1$+71&+8&%2 !
[+#64J-"[+G#-$-&#!H/6;7!+/-1($,&!-/1'/4J&-&0/%!$;;/HS$+' &HE!S&'-"/+I YAA) D56 ]

port for Indian Renewable Energy and Energy Efficiency Programs,” would fund

a tribal program with one-half of one percent of the allowances allocated for the
53311$"/6+-#EIU%":&#H/6;7!'/14J&-&!0/%!$;;/HS+'&#16+7&%0!-(&!I%/2%$4E

W";;"2$+1&-1$;EIBO@ @]F!7&#'%":&7!-(&!"43/%-$+'&! /0" [+#"7 &% " +2!1$+7!"+'/%JI/%$-
ing traditional knowledge along with scientific and local knowledge into climate
;" &S+ T SHHEIU(&!$6- (/% #1 /" +-&71/6-1-(&!H"7 &#I% &P T 1#6II%E&H##"[+1/%!14$%
2"+$;"X$-"/+1/01-%$7"-"+$;|C+/H;&72&! & ,&+!-(/62(1&," 7 &+'&!I&M"#-#!-/'#6 I /% 1"-#]
,$,6&!-(%/62(/6-!("#-1%.E!'T/$;!$+7!6%$+"64!14"+"+2!$+71I/HE& %! 2&+&%$-"/+!$'-","-"&#!
provide numerous jobs for Navajo and Hopi peoples, and climate change mitigation
J;"&#'6;7'$00& -1 &M "#-"+2IR/:#B54"- (0@ @NFE!

K#!$19%8&#6;-1/01, &##!" &1"+IK%'-"TH$-&%0#) - (&% &! "#1I/-&+-"$;10/%!"+' % &$H#& T 1#(" I ] " +2!
$-","-1B4+T7143%"+&I$" &A1+ Y& PHE & [+14™1/I IY%-6+"-"&#1$+T71$00&'-IH"; 7;"0&!
($:"-$-19+71 & [# H#-&AH#!-(%/62(1"+' % &$H&T;$+717&,&;/J4&+-1B[$++3 O @ @>FE!W%&$-&%!
43%"+&!$"&H##!'6;71:%"+21$77"-"[+$;!/";1"+76#-% . \R/#1$+71%&,&+6&!-/'#6 3I/%-!;",&;"
(I17#)):6-1$-1-(&!#PA&!-"4&1'16;7($%4!" 4% -$+-1#6:#"#-&+' &% &#/6 %' &#!B[$++$!

2007). Lydersen (2009) reported that 10,000 miles (16 090 kilometers) of oil and gas
"+76#-%.!'$+$;#1/00!-(&!'W6;0!'/$#-1$%&!$4/+2!-(&!0$'-/%#!$00& - "+2!- (&!H&-; $+7#!/0!
southwest Louisiana and, in turn, the life ways of the Houma, Biloxi-Chitimacha-

Choctaw, and Pointe-au-Chien Tribes. However, Lydersen pointed out that the indus-!
-%.18;#113%/,"7&#R/:#10/%!-%": & 4&4: &Yt S+T7IH";; I'[+-"+6 &!- /71 #/| $HI H& -, $+ 7 #!
decline and make subsistence and economic shrimping, fishing, farming, hunting,
$+71-%$3J"+214+/1:[+2&% | I #H#":; &E
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Climate justice—
T;"4$-&!"($+2&!4%5.1&M$'&%:$-&!&M"#-"+21&+,"%/+4&+-$; 1S+ 7 1#/"'$S; 1#- Yo & #H#&H I $+T!
inequities and introduce new issues (Adger 2006). In describing the opportunity for

a just climate and energy policy, LaDuke et al. (2009) highlighted the injustice that
-%":&#!($,&8!&+76%& 7" +!- (&I IS#-1$+7!"/+-"+6&!-/\&+76% & ! $#!$1%8&#6;-1/0!&+8&%2 .1%&
&MJ;/"-$-"1+1/+!-%":$; S+ THE!IU (&1 7T&H# %" & 7!-(&!"4J$'-#1/016%$+"6414"+"+2)1/";!
&M-%$"-"/+)1$+71&;&"-%""- . 1J%/76"-"[+!/+]-(&!(&$;-()!'6;-6%0&#)!$+71%"2(-#!/0!- %" &H#E

o 3,&+H-(&!A/#-1%& ' &+-10&78&%$; 1 &+8&%2.1;&2"#;$-"/+I$+T71"+'&+-" BH#I$%&!#-";;!
I 7&#"2+&T7!-/1&+'/6%$2&!-(&!7&,&;/IJ4&+-1/01-%":$; 1% &H#/6 %' &#!11/6-#"T&!
corporate interests without ownership or equity participation of the host !
tribes [LaDuke et al. 2009: 1].

LaDuke et al. (2009) also provided a list of considerations for energy resource
78&,&;1J4&+-)1"+"67"+2!-(&!0/;;/H"+2!";"4$-&'R6#-"&!"[+' &% +#E
*  Nuclear power is not a just or economically viable solution to climate change,
and poses disproportionate impacts on Native communities.
o 1MI7%";"+21H"-("+H!-(&1/6-&%! [+-"+&+-F; 1#(&;0!$%&SH! /0K ; SHC B! I /#&H! - (Y0 & S-#!
to the life ways and health of Alaska Natives (and continues oil dependence).
*  The extraction of carbon-intensive oil from the tar sands in Canada poses
threats to the land on which First Nations in Canada rely. It also means !
reliance on a fuel source many times more carbon-intensive and environ-!
mentally damaging than conventional fossil-fuel production.
o *H(&'C&T7V:"106&;13%/76'-"[+!-(Y&S$-&+#!:"/T" &Y% #"- . 1$+T710//7'#&'6%"- E!9-!
$;#/1'+-%":6-&#!-/1","4$-&!"($+2&!$+710/%&H#-17&#-%6'"-"[+IH/%; 7TH" 7 &!$+7!- (64!
$O0&'-#1+$-",&!'/1446+"-"&HE

54"-(IBO@ @NF!7&#'%":&7\(/H!4"+"+21$+71&+&%2 .12&+&%$-"/+1$'-","-"&#!B-(&!V6°
Corners Power Plant and the San Juan Generating Station, the Black Mesa mines,
$+716%3$+"6414"+"+2FI$%&! ($+2"+2!-(&!";"4$-&) 7 &H#HE&'%S$-"+21#F' U&7 H#"-&#)!"4I$" %
"+20'6;-6%9$;1J%$'- " &#IS+ T IHOH H-&+'&IS+T" & " (I[T'$'-","-"&#)1I/;;,6-"+21-(&!;$+7!
$+7IH$-&%0)10/%" +21%&;/'$-"[+IH"-(/6-""/4I&+#$-"/+)1$+71"4I$" %" +2!-(&!(&S;-(1/O!
Hopi and Navajo peoples. Past, current, and proposed mining and power generation

activities make Hopi and Navajo peoples increasingly vulnerable to the impacts of
SU4%-&1'($+2&E

ND3*D)-&"1>&91(,3->C-
U(&!;"-&%3$-6%8&!7&#'%": &#! (/H!&+,"%/+4&+-$;!"($+2&#!-($-1%&#6;-10%/4!";"4$-&!'($+2

-(%&P-&+#6:#"#-&+'&1$+71'6;-6%3;;.1"41/%-$+-1+$-6%$; ! %&H#/6% ' &#) $1#&+#&!/0!J;$'&
and cultural traditions for American Indian and Alaska Native tribes. “‘If we lose



I"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'/*.3+6$6"7'8$.+,%.),+

the clam beds, well, that is who we are,” says Larry Ralston, Quinault chief of police.
“The cultural and subsistence significance of this is dramatic’” (Hansen 2009).

Some tribal land bases in Florida are in vulnerable areas, low-lying coastal !
$%&SH) IS+ TIH&-;$+7#!-($-19%&! ("2(;. 1#6#'&I-"; &!-1"+6+7$-"/+I1$+ 7' $#-$; 1 &%0/#"[+)!
$+7!-(&%&0/%&!-%$7"-"1+$;1 %P - &H#S+7'6 % % &+-1&'[+/4" &H#[+!- (J#&); B+ T#!$%&!$;#/!$-!
%"#C!B[$++$!0@ @>FE![$++3$!BO@ @>F!4$"+-$"+&7!-($-1"4I$'-#!-/1;$+71H";;1$00& - 1#6:#"#
tence hunting, farming, and fishing and associated traditional and social practices.

T/%7$;"#1$+7!56$2&&!BO@ @NF!$##&%-&7!-($-1-(&!1#6%,",$;//01#/481-%":$;1'6;-6 Yo &#!
is at risk because of the connections to ecosystems and specific plant and animal
species. With species extinctions, declines, and shifts—in addition to existing
#-Y%&HHEAN-%" &H!'[6;T!;#&!-(&"%!'6;-6%$;1-%$7"-"[+#!$+71"+1-6 % +!-(&" %" 7 &+-"-"&#!
BT/%7$;"#1$+7!56$2&&!0@ @NFE!U(&!"4J$'-#!0%/414"+"+21$+71&+& %2 .12&+& %0 $-"/+!
are contributing to a changing climate and climate vulnerability for the Navajo
and Hopi Nations (Smith 2008). Since 1999, drought and pollution threaten water
resources and have led to insufficient water supplies. The impacts on water in turn
affect Hopi and Navajo traditional practices, including sheep herding, weaving,
2$-(&%"+214&7""+$;13;$+-#)1$+71$2%"6;-6 &E!54"-(1#622&#-&7!'6;16%$;;.1$+7!
&'[+/4"$;; . 1"431%-$+-1T (6% %/ \#(&&I'S+ 71487 +$;10;$+-#1$%&! 7 &' Y &S#"+2!: &'$6H#& !
H$-&%!"#!;&##!$5,3";$:; &E19+!7&#'%":"+21/-&+-"$;1$+71/"6% %" +2!"4I$"-#!-/!- %" &#!" +!- (&!
5/6-(H&#-)![$++$!'BO@ @>F!$;#/13/"+-&7!/6-1(/H!"4I$"-#!-/'H$-& %% &#/6 %' &#!$00& '-!
'6;-6%08;!1-%$7"-"/+#!"+IH("(IH$-&%!"#!#$'%& 7!1$+71%&, &N & TE

Q+I7&H#'N""+213/-&+-"$;1$+71/"6% %" "+2!"4I$'-#!/+!-%" . &#"+|K; $#CS) ! [$++F!

BO@ @>F!#622&#-&7!-($-1"4J$"-#/+1#6:#"#-&+'&!;"0&IH$.#!H";;!$00&-1'6;-6 % &!:.!
T"#%6J-"+21#/"$1$'-""-"&#HS+T1 %/ &HH & SHH"S-&TIH"- (10//712$-(& %" +2) 1#6' (1$#!
#($%"+21+&-HI%CHE![&!#622&#-&7!-($-!";"4$-&!"($+2&!H";;1$00& - 1#6 :#"#-&+'&!'6;-6 Y0 &#!
&'$6#&!/013/36;-"/+17&";"+&H#!" +1" 4] [%0-$+-1#I& " &#IS+ T I#("O-#" +1#I & &#1 % $+2&HE!
Q+IST77"-"[H) (&N +-&T-/'-(&!"+' % &SHETI% " HC)!-"A&) 1S+ 7' [#-1"+ [; & 7"+ IHE6 :#"#-&+'&!
$'-""-"&HENY/A!-(&H&! ($+2&#)!-(&%&!'/6;7!: & &O0& - #!/+!(&$;-(1$#!- (&!%&; "$+'&!/+]
$;-&%+3$-",&)!"43/%-&7!0//71#/6 %' &#!2%/H#!1$+71I&/J;&!:&'[4&); &##1$'-" &S+ 7 1#I&+T!
;&HH1-"48&1(6+-"+2EIU(&!$6-(/%!#622&#-& 710/ 7" [#-#!'6;7!$;#/!"+' % &$#&!H"- (- (&!
#("0-E[&!#622&#-&7!-($-1"4I$"-#IH";; &I ("2(;.1;/'$; " X&T) T &I&+T"+21[+1;/'$-"/+!

and specific subsistence activity.

T/%73$;"#1$+7156$2&&!'BO@ @NF!7&#'%":&7!-(&!";"4$-&!"4J$-#!"+IK; $#CS)!"+',67"+2!
($+2"+21"43-&1I$--&%+#1-($-1,&$7!-/17$+2&%/6#;.1-("+" &L [+ 7"-"[+#1$+7!$00& -
-(&N($:"-$-#1/010/;3%": &S%#! S+ 7 1H#H&S#IS+7)!"+1-6%+)!- (&!IH#S0&-.1/0!-%": &HE!U(&!$6- (/%0#!
TE8H#' %" &7V ($+2&#!"+1#I& " &#1 %S +2&H#!S+T7!"4I$-#/+1-%$7"-"[+$;| C+/H;&72&!$+T7!-(&!
-%$+#0&%!/0!-($-!C+/H;&72&!$4/+2!'/446+"- 1484 &Y% #!$+7!:&-HE&E+!2&+&%$-"/+#E

Z8
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These changes raise questions about the future availability of resources for !
subsistence cultures—people who hunt, fish, trap, and gather much of their !
food—which remain vitally important in Alaska Native villages. The value !
villagers place on the process of harvesting subsistence resources is immea-!
I #6%9$:;&)19#!-(&H#&!II%S'- " &#1$%&I06+7 $4&+-$; " +1&#H-$:; "#("+21 $1#&H#&1/010$4";.!
I $+71/446+"- EIT;"4$-&"($+2&!"#!-(%&S$-&+"+2!-(&!'/+-"+6&7!,"$:";"1.1/0]
- (&H&!-%$7"-"1+$;!'6;-6%8&#!gT/%7$;"#1$+7!56$2&&!0@ @NV!?>hE

Karl et al. (2009) described the reliance of Alaska Native communities on har-
vesting fish, walruses, seals, whales, sea birds, and other marine species. The report
4$"+-$"+&71-($-1',"4$-&!'($+28#!1$%&!$;%&$7.1$00& - "+2!$+71$%&! J%/R&'-&7!-/106 % (:
affect marine and freshwater ecosystems, harming important fisheries for Native
'1446+"-"&#!1$+T710//7!'($"+HE

In his consideration of climate impacts on tribes in the Pacific Northwest,
[$++$!BO@ @>F!0/'6#&7/+1%"#CH!-/1#$;4/+1$+7)1"+1-6%+)!'6;-6%$;) 1#/"'$;) 1 &'[+/4™)!
and spiritual aspects of Pacific Northwest tribes. He described how commercial
overfishing, pollution, deforestation, and urban development have already put stress
[+1#$;4/+13136;$-"[+#1$+71(/H!";"4$-&!'($+2&!06%- (& %! - (Y0 &S-&+#17/J6;$-"/+#1-/1-(&!
J/"+-1/01&M-"+'-"[+EIT;"4$-&!" ($+2&#!"+1-&4I &% $-6%&) 1 I%& ™ I"-$-"/+)1-(&!(.7%/;/12"™]
Lh&)IS+T10%&H(HS-&%0!1$+7/' &S+ &+,"%/+4&+-#IH";1"4J$"- 1#$;4/+1$-1$;; 1#-$2&#!/0]
the life cycle and life processes. Hanna (2007) described the long-standing, integral

connection between Pacific Northwest tribes and salmon.

Thus, any harm that befalls the Pacific salmon will necessarily harm those !
tribes whose identity is inextricably bound to these fish. Reductions in !
salmon populations hastened by climate change threaten to turn this funda-!
mental legal right to fish—a right that is at the heart of the identities and !
vitality of Pacific Northwest tribes—into little more than a right to drop !

o -(&" %! +&HIS+T1+&-#1"+-['HS-&%#! 7& /"7 /0'#$;4/+!g[$++$!0@ @>V!NhE

Traditional ecological knowledge—
Berkes et al. (2000: 1252) defined traditional ecological knowledge as “a cumulative
J7.Y0ICHH;&72&)1 J%S$'-"&)1$+71:&;"&0)!&,/;,"+2!:..1$7$J-" &1 I%/ &HH#&H S+ T ($+7 & 7!
TIH+!-(%/62(12&+&%$-"/+#!:.1'6;-6%$;!- Yo S+#4"##"[+)1$:/6-1- (&% &; $-"/+#("J!/0!;","+2!
& +2#IB"+,67"+2!(64S+#FIH"- (1/+&!$+/-(&%!$+7H"-(I-(&" %! &+, " %/+4&+-Ea!
U(&!;"-&%3$-6%&#622&#-#!-($-1"+!1-(&!"/+-&M-1/0V";"4$-& ' ($+2&)!-%$7"-"/+$;1&'[;/2"
'$;IC+/H;&72&!/00&%0#!"+#"2(-1"+-/1"+7"28+/6#'% &#H I+ #&H-[\ IS#-!"($+2&#!$+71:%/$7
&+#!-(&!6+78&Y0#H-$+7"+21/01;" 4$-&)'($+2&#1+/H!/"6% %" +2)!-(&!"4I$'- /0 ($+2&#!/+!
"+7"28&+/6#!'(446+"-"&#) IS+ T (IH-/1%&#I/+T7-/!- (& ($+2&HE!9+!- (&" YA BIEP3S'

<<
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I"#$%&'()*$+*$%(-#.**0$#L(#$.(23*&$/*43(5$06 1 B %BIR ! $+7!1$C&H#!BO@ @]F!
T&#' %" &7I$!+&H!$II%/F'(1-/1""45-& ) ($+2&!%0&#&SY0'(1-(B-1'/4:"+&#): ' $;1$+71-% S 7"
tional knowledge with expert-based science. The book focuses on communities in
-(&IK%'-""1S+T71#- % &AHE&H (/H!-%S7"-"[+$;1$+7";/'$; | C+/H; & 72&!$%&!$:;&!-/12" &!" +#"2(-!
"+-/1-(&N(64SH! 7" A&+ +#1/0); " 4$-&! ($+2&E

L%"22#!1BO@ @=F!3%/,"7&7""+#"2(-1$:/6-1-(&!&00/%-#!/01"+7"2&+/6#!'/446+"-"&#!-/!
S77%8&H#H&+," %0/ +4&+-$;"##6&#)1I$%-"6;$%0;.!";"4$-&!"($+2&E![&! 7 %&H! ("#!"+0/%4$-"/+!
0%/4!-(%&&!I$%-""I$+-#!/0'bP/-(&%!3%%- (V! T/+0%/+-"+2!-(&!T($;;&+2&!/0!T;"4$-&!
Change,” a symposium hosted by the Smithsonian’s National Museum of the
American Indian in late June 2009. Briggs (2009) cited Patricia Cochran, an !
9+6J"$-13#C"4N"($"%H/4$+!/0!-(&!9+6"-IT"%'64J/;$%! T/6+";1$+710/%4&%! &M&'6
tive director of the Alaska Native Science Commission, who described changes that
&;7&Y%H#$%&!+/-""+21"+1-(&!IK%'-"1$+7!-(&!"4J/%-$+'&! /0" +'/% /% $-"+21;/'$; !/ #8&% ,$
S AS-&) ($+ 281 %8 H# &S %' (EIS(&!$#/1&M T $ " +&7!-(&!1$ ;" $-"1+1$+71&,/,6-"/+]
10!-%$7"-"/+$;!IC+/H;&72&E

I 8&/J;&!-&+T7!-/I-("+Cl0!-%$7"-"/+3$;|C+/H; & 72&! $#!$!%&; ") $+7!-(&.1 7/ -1%&S;;.!

I 6+78&%#-$+7!-($-1-%$7"-"/+$;|C+/H;&72&!"#17.+$4"G!"-1"#1$;;1$:/6-1C+/H;& 72&!
gained and used from one generation to the next. We use knowledge not !

b [+;.10%/4!- (& I$#-1:6-1$;#/1- (&' I%&#H&+-!-""4J%/,&!6 J/[+'H($-'H&!C+/HE!U(&!

I C+/H;&72&!9';&$%+&7'10%/414.14/-(&%!$+712%$+7 4/-(&%0!"#+-1H($-19!-$62(-!
my children [Cochran quoted in Briggs 2009].

Wesche and Armitage (2006) described how traditional knowledge helps to
0%$4&!$+716+78&%o#-$+71IS#-1$7$I-$-"/+1#-%P-&2"&#I$+T7!-(&!"+-&%'[++&'-& 7 +&##!/0!
"+7"2&+/6#!'1446+"-"&#IH"-(1-(&!;$+7TEIU(&!$6- (/%#!1#622&#-&7!-($-1-%$7"-"+$;!
C+/H;&72&!1%&A4$"+#1"43/%-$+-1"+1#/"$;1$+71'6;-6%$;!" +#-"-6-"/+#EIU (&#&!"+',6 7&!
the networking, sharing, and community cohesion associated with hunting, fish-
"+2)I$+71($%,&#-"+2!-%$7"-"+$; 10/ THGCH#($%"+2!10//7#1$4/+2!10$4";"&#HGC$+71-&$'("+2!
16+28%!28+8&%S-"/+#1$5:/6-1;$+716#&!$+71'6;-6%3;!"7&+-"- E![/-$"+'BO@ @]F!&MJ;/%&7!
'SHEIH-67"&#!B"+",67"+2!-(&!3;7&%# %64+ T;"4$-&! T($+2&!1J6-!/+!:.1-(&!8%"+'&!
K;:&%-'W%$+7!1T/6+"1$+7!-(&!IK%'-"IT;"4$-&194 %' - |K##&##A&+-F!-($-14$"+
-$"+1%&'[2+"-"[+1/0"+7"2&+/6#!C+/H;&72&!$+7!($,&!-$C&+!7"00& % &+-1$IJ%/$' (&#!-/!
integrate traditional ecological knowledge with scientific knowledge. Coping with
and responding to environmental change requires a long and intimate relationship
H"-(I-(&$+7)IH(" (1" +7"2&+/6#1J&/3; &#!($,&E![/H&,&%)![/-$"+'BO@ @]F!'$6-"/+&7!
-($-1"48-&) ($+28&H#!-($-1$%&! /6% %" +2!'6 % Y0 & +-;.1$+71J%/R&'-&7!0/%!-(&!06-6%&! I /#&!
(&"2(-&+&7"'($;;&+2&HE

Z\
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Houser et al. (2000) affirmed that the oral histories and traditional ecological
knowledge of native peoples across North America offer insight and are useful for
6+78&%#-$+7"+2!""4$-&!"($+2&#$+71"4IF'-#!/+1(645+!'/446+"-"&HE!

What makes [oral] histories especially valuable is that they often record not!

only the consequences of these climate fluctuations for peoples and for the !

environment around them, but also the responses that helped the commun-!
I " HI-/ISTRE#-1$+71#6%," &EIU(6#)!-(&!%&-&;;"+2!/0!- (&#&! & &+-#1:.1-9%6":$;1&;7&%
o ($#'%&$-&71$13/36;$'&!-($-"#1%&;$-",&;.IH&; ;" +0/%4&7'$:/6- | (IH!-/'$ T $J-!-/!
I &M-&%+$;1#-%&H#H#&H#!9[/6#&%!&-1$;EI0@ @ @V!AQ>hE

In addition, Houser et al. (2000) suggested that oral histories reflect and differ-
entiate the impacts of land use changes as well as climate fluctuations. The authors
related tribal elders’ recollections in the Southwest of lush, grassland-lined river
5, & A" HISY&SH!-($-14/HI1H#6II/%-/+; . 1# $+-1,&2&-$-"[+"4[#-1,"C&; - (&% &#6;-1/0!
1,&%2%$X"+21$+717%/62(-ENU(&!J%"+"J; &#!-($-16+7&%; " &1 #6:# "#-&+'&&'[+/4"&#!($,&
%&43$"+&7!1$+!"43/%-$+-1J$%-1/0!-%":$;!'/446+"-"&HEIU (1#&!I%"+"J;&#!"+',6 7 &! I & Yot/ +
%&;$-"1+#("I#)12&+&Y0/#"- )I1$+T717",&%#"0."+21%&#/6%'& % &;"$+'&!B[/6#& %! &-1$;E! O
U(&H&!'+'&J-#1'16;713%/,&!,$;6%:;&!"+1$77%&##"+2!","4$-&!" ($+2&!: &'$6#&!/0!-(&" %!
S -NH($%&) 7" H-%":6-&)1$+714$+$28&1% " "#CE

[/6#8&%!&-1$;E'BO@ @ @F!'$6-"/+&7!-($-!";"4$-&!"($+2&!H";;!;"4"-1-(&!$IJ;"'$-"/+!/0!
1%3;1("#-1%"&#10/%!-H/'% &S#/+HEN"Yo#-) - (&% &!"#1I/-&+-"$;10/%!";"4$-& " ($+2&#!- /1. &'/
more intense and last longer than past climate fluctuations. Second, the connection
&-H&&H!ISH#-1-%$7"-"[+#1$+71$14/:",&);"0&H#-.;&!-($-1"+,/;,& 714/ ,"+21H"- (- (& HE&S#/ +#!
and food and water availability is now limited by land development, confinement of
Native peoples on reservations, and loss of access to land. The authors connected
-("#5mAn-&T7VA1 - H-(1,6;+&%%: - -1 AS- &) ($+2&!1$+ 7 !- (% &S$-#1-/1'6;-6 % &E

L O\&H!/+-&4J/%$%.1-%": &#!'$+$00/%7!- (&1 6% ($#&!/0!; $%62&1-%4$ - #1/01+&H

I $+7)I$+710878%$; ;S HH (" +78%!-(&1-%$+#08%6!/% &MIS+"/+1/01-96":$;IR6%6"#7"
I U%" 8- (8Y0&0/Y&IH&E-(&"Y0)-%6$T"-"1+$;1'6;-6Y%&HI 7" %& - 1&+T $+2&% & T!:.1-(&!
I 4$2+"-67&1/0-(&1I%/R&-&7!;"4$-&!'($+2&10[/6#8%!&-1$;EI0@ @ @V'AQ>hE

K#1$1%8&#6;-1/01","4$-&1-(%08$-#1-/'6;-6%$3;;.1"41/%-$+-1#]& " &#1$+T71:$+7108$-6 % &4
UAS-&V ($+281- (Y& S-&+H1-(&1H6%, " $:1/014$+.1"+7"2& +/6#1)8&/J; &H# BUHIH'& O @ @>FE!
U(&"4I$'-#1/01;"4$-&) ($+ 281 I/#&)-(Yo&S-#1-/1-(&1"+7""$- /% [+IH (" (- (&)-%$7"-"/+
$:1&1:/2" S 1CHH;&T 28101 +7"28+/6#1J&/I;&H " #: SH& TV IT" &Yott"- )1 $+T7108$-6%E&H)!
$+71'6;-6%%;:.1"41/%-$+-1#I&" &HE

I T,"4$-&)'($+2&!($#!$!($%406;!1&00&-1/+1:",12"$;1 7", &Yo#"- 1$+T71- (& %&; $-& 7!
' CHH;&T72&)!"++/,$-"[+#1$+71J%$'-" &#/0!"+7"2&+/6#1 I &/ J; &HEIUNRS7"-"[+$;]



I"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'/*.3+6$6"7'8$.+,%.),+

I CHH;&72&!"#1$+!"+#&I$%$:; &1 I$%-1/0!"+7"2&+/6#!'6;-6 % &) #/"'$; - % 6'-6 % &#)!
U &THA)" & ([IT#)):&;"&O#)1-%$ 7"-"[+#)'6#-14#)'6#-/14$%.|;$H) ! (&$t-(!

and their relationship to the local environment [Nilsson 2008: 13].

[$++$'BO@ @>V!OYFII/"+-&7!/6-1(IH!4/%&!";"4$-&!,$%"$:";"- 1$+71&M-%&4&H#!'16;7!
b6+78&%4"+&!-%$7"-"/+$;|C+/H;&72&: $#E&H#IS+7!-(&!F:";"-.I-[1$"6%$-&;.1 J%&7"-1-(&!
H&S$-(&%!$#!"-196&;$-&#!-12%/H"+21#&S#/+H#EA! T "43-&!'($+2&!- (%0 &S$- & +#!-(&! &M "#-&+'&!/0!
-%$7"-"[+$;!C+/H;&72&G!" +1#/'7/"+2)1"-1$00&'-#!#B0&-.1"+1(6+-"+2)!-%$,&;)!$+7!'6;-6%3;!
#6%,",$;!B[$++$10@ @>FE

Local knowledge—
U(&!;"-&%0$-6%&!$;#/1' [+#"7 &Yo#!-(&!1%/;&!/01;/'$;1&'[;/2$; | C+/H; & 72&!"+16+7 &Yo#-$+7
"+21"4%-&!,6;+8&%$:"; - 1$+71$7$I-",&I'$I$ - EI19+'/%I/%$-"+21;/'$; I C+/H; & 72&)!
the literature suggests, could help engage and benefit local people and complement
6+78&%#-$+7"+212%"+&7!-(%/62(!/-(&%!C+/H;&728&\# #-&A#'BW";;"2$+H1&-1$;EI0O@ @])!
P$;,/%.1&-1$;E!0@ @]FE!P$;,/%.1&-1$;EIBO@ @]F!#622&#-&7!-($-1;/'$;1&,/12"$;!C+/H;
&T2&)"+1'[+-%PH-I-1-%$7"-"+$;1&'[;/2"$;| C+/H;&728&)!"+'/% I /% $-&# % &' &+-1&+," %/ +
mental interactions, technology, and other influencing factors. Whereas indigenous
J&IJ;&HV(;T1-%$7"-"1+$;IC+/H;&72&)IW";;"2$+!1&-1$,EIBO@ @]F!/:#&%,&7!-($-1;/'$;!
CH/H;&72&!""$+1:&!1(&;7":.1$+.12%/63!/01I&/J;&IH"- (1&+,"%/+4&+-$;!$+71H/"$;]
&MI&%N"&+'&#!"+!'44/+E

P$;;/%.1&-1$;E'IBO@ @]F!"/+#"7&%&7'-(&!6#&!/0!;/'$;1&'/;/2"$;\C+/H; & 72& | $#!$!
data source for monitoring wildlife populations in the Western Hudson Bay area of
Canada. They stated that local ecological knowledge should be used, but requires
$!-(/62(-06;!$3I%/$'(I-($-1%&'/2+" X&# 7"00& %0 & +'&#!: &-H& &+ /'$;1&'T;/2"$; | C+/H;
edge and scientific knowledge. Based on a review of research studies that incor-
J/%$-&!;/'$;1&';/2"$;IC+/H; & 72&)!- (&!#-67.1%& [44&+T#!-($-1-(&!: &#-1$II%/$ (!
would combine it with scientific knowledge. The study describes differences that
%&#6;-10%/416#"+21;/'$;1&'/2"$;IC+/H; & 728&!-($-1"+'1%I/%$-&#!% &' &+-1&+,"%0/+4&+
-$;1"+-&%S$'-"[+H#1$+T1-%$7"-"1+$;1&'[;/2"$; | C+/H;& T 2&E!9-I'[+#" 7T &% #H!- ($-!-&'(+/;/2.)
and other current influencing factors may also add variety to local knowledge not
[+-$"+&T1"+1-%$7"-"[+$;|C+/H;&T2&EK"/%7"+2!-/I1P$;;/%.1&-1$;E'BO@ @]F)'#-6 7"&#!- ($-!
"+,1,,&5'$;IC+HH;& 728! (&;J1&+2$2&!);/'$;1I&/T;&)1$+71;/'$; | CH/H; & 72& " #!: &#-16#& 7!
to complement scientific knowledge in establishing population baselines and leads
-1'4/%&!0%6"-06;!%8&#6;-#E

Multiple knowledge systems—
L%//C!&-1$;EIBO@ @]F!'/+#"7&%&7\(/H!-/1$3I%/I%"$-&;.!'];;&-IC+/H;&72&!(&; 7!:.1;/'$;!
J&/J;&)-($-1"#16#6$;;.1+/-17/'64&+-&TEIU(&. ' +#" T&%& T (/H!-/'7'#/1H"-(/6-!-$C"+2!

it out of its local context and describing it in scientific terms. The authors suggested

N
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-($-1%8&#8&P%'(/+!-%$7"-"+$;1&'[;/2"$;|C+/H;&72&":&! 7/+&!DI%"4$%"; . H"- ("+)1$+7!:.!
J&Yo#t/+#!IH"-(1%&#I&'-10/%)!6+7 &%#-$+7"+2!/0!g9+6"-h!;$+26 $2&)!'6;-6 % &!$+7!'6#-/4:
(Assembly of First Nations and the Inuit Circumpolar Conference 1994).

L%//C!&-1$;E!IBO@ @]F!4$"+-$"+&7!-($-1'1446+"-"&#\#(/6;7!:&!"+,/;,&7!"+!$;;!
$HI&'-#1/01%&H#&$%'(1#-67"&#1%&;$-&7!-/!-(&"%!C+/H;&72&)1I$%-""6;$%;.!"+17&™7"+2!
to link their local or traditional knowledge with expert-based science, if at all. They
+-&7'-($-1,/'$;13&/3; &1 3%, 7 &!S+!"43/%-$+-1I&Y#I&'-" &+ (IH!-(&"%!C+/H;&72&!
differs from expert-based knowledge. Studies are opportunities for individuals and
whole communities to be co-authors on papers, but these papers should explain
-(&!1+$-6%&!/0!-(&!'];;$:/%$-"1+1$+7!(/H!$"/6+-$:";"- IH$#!$' ("&,& TE!L%//C! &-1$; E!

(2006) cited researchers who question the validity of integrating traditional knowl-

edge into scientific research and even question its existence. They emphasized the
"($;;&+28&#!/01;/'$;IC+/H; & 72&!%&#&$%'()! I$%-"6;$%;.IH(&+!;/'$; | C+/H; & 72&!$+7!
scientific knowledge conflict, and highlighted the need to address and balance

JIH&Y%E

[Assessing local knowledge for quality and validity] represents a value-judg-!
I 4&+-11%8&#&$% (&% #!IS+T1#"4",$%;.10;$ ' &#!-(&!:$,$+'&!/01I/H&Y!H"- (" & +-"#-#]
I $+714$+$2&%H#EIU ("#Y;/##1/0+- %/ 1"#1J$%-"6,$%;.1&," 7 &+- 1"+ 4 S+ 1#-67"&#
where communities have little or no input into study design, study partici-!
pants are interviewed on a one-time basis and the community receives no !
I 06%-(&%!"+0/%4%-"/+1%&2$%7"+2!-(&!#-67.1%&#6;-#/%!/13/%-6+"-1-/I'/44&+-]
I [+1-(&4!gL%//C!&-$;EI0@ @]V!YQhE

W";;"2$+!&-1$;EIBO@ @]F!7&# %" &7 (/H!"+'/%J/%$-"+2!7"00&%&+-IC+/H;&72&# 1
requires a cross-discipline, cross-cultural approach. They emphasized the need to
(B, &V +#H&+-IH(&+!"+'1%JI/%$-"+2!/%!/- (&Y H"#&!6#"+2!"+0/%43$-"/+!10%/4!/- (&% C+/H;
&T28&\# #-&4#)\$+T1-/1711#1$II%/I%"$-&; 1$+7H"-(1%&H#I&-EIU (&.1#- Y0 &HH& T - (&!+&&
1($,&!1$+1&,&+):$;$+'&7) IHE& Y #-%6'-6%&!"+1%&#&$%0'() | 4/-",$-"1+)14&- (/7#)1$+T7!
-(&!6#&!/0!C+/H;&72&E!

o 1+'&V&-&7)- (&) 1+-%1,&%!-(&!IC+/H;&72&): &' [4&#!-($-1/0!-(&!

I %&H#&SY'(&Y0)H(" ()" +IH#/A&) $#&H)!: &'$6#&!/0!-(&"%!'6;-6%$;!;"4T-$-"[+#1"+]

I 6+78&%#-$+7"+2!$10/%&" " 2+!C+/H;&728&\# #-&4) % &#6 ;- #!"+]- (& TTHHA&'-"[+1$+7!
misinterpretation of the TK [traditional knowledge] and/or LK [local !

| C+/H;&72&h!gW";;"2$+1&-1$;EI0@ @]V!NhE

They cautioned that integrating traditional knowledge with scientific knowledge
'$+10%$24&+-!-(&IC+/H;&72&!$+7!-$C&!"-1/6-1/0!"-#!'6;-6%3;!$+71#/"'$; V' [+-&M-E
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I>"G*$K-&N"G"#$*:
Coping and response strategies—
O+I$$%E&'()*+',-./0-'1*2-3)4" article, Bryan (2009) described the efforts of Zia
86&:;/'%&#" 7 &+-#)!,/;6+-&&%#)1$+T71$+1&');/2"#-10%/415$+-SN&!- /1% &#-/Yo& ! $1# ] %" +2!
sacred to the Zia Pueblo tribe. Zia tribe members have made pilgrimages to the
#J%"+210/%!2&+&%S$-"/+#!76%"+2!-(&1#644& Y0 #/,#-"&!-'T Y% SHIHS-& %! $+7!"'$% % .!"-1.$'C!
to the tribe’s village at the base of the Jemez Mountains. The article reports how the
2%/6J'H/%CE&T!-/1J;$+-1+$-" &I 2% SH#HH# I #&&TH#I$+T71:6";71%/'C! 7 $4#1$:/,&!- (&!#I%"+2!-/!
;& -IHS-&%!$+71#H& 7" 4&+-1'/4"+210%/4)-(&#S+T#-/+&!:;600#!1$+71$.1(";;#1$%/6+7!
-(&H#I%"+2E!L%.$+1BO@ @=F!("2(;"2(-&7!"/+'&%+#!$:/6-1$,$";$:; & HS-&%!$+7!/-(&%!
natural resources for future generations for Zia Pueblo. In preparing for climate
($+28)![/6#&%!&-1$;E'BO@ @ @F!'#622&#-&7!-(&!$JJ;"$-"/+1/0!-%$7"-"/+$;H$-& % #-/%$2&!
manage-ment practices, similar to those used by the tribes of the Southwest, !
"+67"+2186&:;/'I&/J;&#!(6+7%&T#!/0!.&$%#!$2/E

Briggs (2009) included Robert Gough’s description of the long-term experience
of native communities to build energy-efficient homes and adapt to climate changes
$+71+$-6%3$; | (PXP%T#I$+T71#-$-& 718! 7&# " N &!-'#8&&!&,&%.!+$-",&!'1446+"- 1. &'/4&!
energy self-sufficient.

9+1$+*B;$1B/+03$'#$%@icle, Shin (2009) described the Navajo Nation’s
%&'&+-;.1$7/3-&712%&&+R/#!,&2"#,$-"[+1$+7!-(&!&'[+/4™1II[%-6+"-"&#!"-1 %/ 4/-&#)!
"+67"+21%8&+&HS$:;&!&+8&%2.17&,&;/IJ4&+-)/%2$+"10$%4"+2!1$+7!;" &#-/'C)!1$+7!
H&$,&%0# I'11I&%0$-" &HEN&!T&# %" & T (IH!-("#),&2"#;$-"+!'[6;7'#& %, &!$#!$!4/7&;10/%)!
-%": &#!1$%/6+7!-(&!H/%; 7I$+7!(/H!-(&!;&2"#;$-"+H";;|(&; I!-/"'[6+-&%!"/$;1)%/ 76'
SHISHTIAH 2141 (&% &#E& Y0, $-"HEIU("#I$%-" & TI&H 1+ 14&+-"[+1""4$-& ! ($+2&!
7"%&"-;.1:6-1("2(;"2(-#!- (&, &2"#;$3-" 1+ #1I/-&+-"$;1- 17 &, &;/I1$!-%": $;1&'[+/4.1"+!;"+&!
with Navajo culture and traditions and, in the process, reduce the tribe’s 44-percent
6+8&4J;/. 4&+-1%$-&EIU(&!$%-"; & 7&#' %" &#!-(&!;&2"#;$-"/+ #!"+-&+-1-/1%&76'&1 2% & &+
(/6H&I2SH A" H#H"[+#1$+T71-(&!"4I$'-#!/012% & &+ (/6#& ! 2$H#&HE!

The Navajo Nation became the first Native American tribe to pass green !

I RE#L&2MES-"+!"+-&+T&T-/12%/H!-(/64#$+7#!/0O'R/:#!"+IHS$.#!-($-10/;;IH!- (&!
Navajo traditions of respecting the earth. The Navajo Nation Council voted !
to establish a Navajo Green Economy Commission that will draw on federal, !

I #-$-&!1$+710/6+73-"/+106+7"+2!-/13$.10/%!2%&&+!"+"-"$-", &#!%H+2"+210%/4!

farmers’ markets to small-scale energy projects [Shin 2009].

[$++$IBO@ @>FI$:#/17&# %" &71,82%;1$+71/; 1$II%/$' (&#!-($-1- %1 &#1$%&!-$C
421G+ TG H-SCEIHHING -1+ 4-&1 ($+28) 1$#1-(&!'16+-% . IHS"-#10/%!$108 7 &%$;!

Z]
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climate policy. He described general and region-specific approaches for tribes,
$'CH+H;&72"+2!7"00&%&+'&#!"+1%0&2"[+$;1"4J$'-#1$+T7!-%". ;! ("#-/%"&#!$+7!'6;-6 Y &HE
7 Protecting cultural identities!'U%":&#H";;!+&&7!-/'$'-1-/'I%/-&'-1'6;-6%3;!
"7 &+-"-"&#!10%/41";"4$-&"4J$'-HE
7 Intertribal initiatives!'9+-&%-%":$;!#-%$-&2"&#!"+",67&!4"-"2$-"/+1];$++"+2!
and renewable energy development, energy-efficient land-use plans and !
building codes, and carbon sequestration and carbon offset portfolio !
78&,&;1J4&+-E!19+-8&%-%":$;1#-%P-&2"&#\$;#/!"+',6 7&!-(&!+&&710/%!'// I &% $-",&!
"+-8&%-%":$;1$+7!"+-&%2/,&%+4&+-$;I"+"-"$-" &#1-/11/];1%&H#/6 %' &#1$+71:6"; 71F!
;& -",&["&10/%!$7,/'$ EISM$AT;&#!/0!-(&H&!-. J&#!/01/%2$+" X $-1/+#!
include the Northwest Indian Fisheries Commission and the Columbia River

Inter-Tribal Fish Commission.

7 Litigation to motivate governments to act!' Litigation could help motivate
2/,8&%+4&+-#1-/14"-"2$-&";"45-&! ($+2&!$+T71$77 % &#H!-(&!";"45-&! " It-#!1-/!
#1"&- EIKI4+64:8&%! /0" [+#"7 &%0$-"/+#!0/%!-%": &#!1%&2$% 7" +2!;"-"2$-"/+1"+",6 7 &!
finding issues appropriate for judicial decision, addressing standing to bring !

a court claim, and practical difficulties, such as cost, resources, and time. !
U%":$;1#/,&%&"2+-.14"2 (-1(&; 1 &#-$:; "#(1#-$+7"+2E

7 Participation at state, local, and regional levels!' U%":&#!4"2(-!'/+#"7&%!
J$%-""I$-"[+1"+1%&2"[+$;I"+"-"$-" &#-[\STT Yo &H#!"," 4$-&!' ($+28&) 1#6'(1$#!
'$%:/+14$%C&-#1$+71#-$-&I$+71,/'$;1"+"-"$-" ,&#) 1#6'(1$#]1 2% & & +H(/6#& 1 2$#!
4"-"2%-"[+1;$+HE

7 Action at the regional level! There are numerous legal and policy appro-!
aches specific for tribes in the Southwest, Pacific Northwest, Florida, and
K;$#CS!-/I'[+#"7 &% $#!$,&+6&#!10/%!I%/-&'-"+2!-(&"%!%"2 (-#!"+!-(&!0$'&!/0!
climate change. Protections for salmon and water in the Northwest, water !
%"2(-#1"+!-(&!5/6-(H&H#-) (648 +!%"2 (-#1$+ 7 1#6 :#"#-&+'&! I%S$'- " &#!"+IK;$#C$)!

and subsistence, land, and protection against flooding in Florida.

0-#*(). &IEE-#*->&M:&N3$H"*-&N+"1C-
Water—
U(&!;"-&%$-6%&1#6228&#-#!-($-!'($+2&#!"+IHS-&%!$,$";$:";"- 1$+7!-"4"+2IH";;!$00& -!
-%":$;1&'[+/4"&#)!'6;-6%$;1$+71#/"$;1$'-","-"&#)!'6;-6%$;; 1" 4I/%-$+-1#I & &H#)12/,&%
+$+'&)!1$+71%"2(-#E!

T/;;"+#1BO@ @NF!'#644$%"X&7!-(&!$+-""I$-&7!"[+-&+-1/0!-(&!9+-&% +$-"/+$; ! BMI&
P&&-"+21/+IT;"435-&I T($+2&!$+719+7"2&+/6#18&/J; &#!(&;7!"+!1$% H"+)IK6#-%3$;"$)!
April 2—4, 2008. The United Nations University’s Japan-based Institute of Advanced

Studies, the UN Permanent Forum on Indigenous Issues, and the North Australia



I"#$%&'()&*+,%-$&$./'%*0'1&$2%.+'13%*4+5'/*.3+6$6"7'8$.+,%.),+

Indigenous Land and Sea Management Alliance co-organized the meeting. Its focus
H$#!-(&!/"6%%"+21$+71J%/R&'-& 71" 4J$'-#!/01';"4$-& " ($+2&!/+!"+7"2&+/6#! I &/ J; &#!
$+71-(&&00&'-#!/01J%/I#& T " 4$-&14"-"2$-"[+1$'-""-"&AE!T/;;"+#'BO@ @NF#622&#-& 7!
that impacts from climate-induced drought and reduced water resources will affect
governance, access, and rights. They could threaten tribal, resource-based indus-
-%"&#1$+71$2%"6;-6%&!/+;&$H&T;$+TH)H("(1'/6;71%&76'&!-%":$;!"+'/4&!$+7)!"+!
turn, affect tribal services. He stated that potential decreases in water quantity and
quality, rising temperatures, and increased heat waves and wildfires could affect
29%/6+7H$-&%!%8&#/6%'&#!$+7!,&$7!-/I"+'%&$H#H&T1&,$I/%$-"/+E!9+!1-6%+)!-("#!'/6;7!$00&-!
+$-",&1J;$+-1$+71H";7;"0&13/136;$-"/+#) " 7" ,&Yo#"- ) 1$+71'6;-6%$;;.1" 4 /% -$+-1#I & &HE!

[/6#8&%!&-!1$;E'BO@ @ @F!$;#/!7&#'%": &7 (/H!" ($+2&#!"+1J%&"J"-$-"/+1$+7IH$-& %! % &
#/6%'&!$,$";$:";"-.I'16;7!$00&'-1-%":$;IH$-&%!%"2 (-#)!'6;-6%&) 1$+71&'[+/4"1$'-""-"&HE!
U%":&#!1%&;.!/[+1H$-&%!0/%!#1"%"-6$;) &+, " %/+4&+-3;)I$+T71I(#"$;1(&S;- () | SHIHE;; | $#!
food production and fish, wildlife, and plant populations. Water is a physical !
$+71'6;-6%%;!1+& ' &#H#"-.10/%!-%": &#)!$+7HS-&%0!"#14/#-1#$' % & TIH (&Y% &!"-I"#14/#-1#'$%'&)!
"+1-(&!5/6-(H&H#-1*+"-&715-$-&#1B[/6#&%!&-1$;EIO@ @ @FE!U(&!'/4:"+$-"/+1/01 I $#-1$+7!
'6%%&+-1;$+716#8&#)!178&,&;/I4&+-)1$+7!","4$-&!'($+2&!-(%&$-&+HS-&%! Y0 &H#/6 %' &#!"+]
-(&!5/6-(H&#-E

[$++$!BO@ @>F!4$"+-$"+&7!-($-1-(&!";"4$-&!"4I$'-#1-/1-%": &#!/0!- (&!5/6- (H&H#-1$%&!
1$%2&;.1%8&;$-&7!-/'HS-&WE![&! 7 &#' %" &7!$1+64:8%!/0!'/+' &% +#)1"+',6 7" +2!-(&!+$-6%&!
of the region’s watersheds; existing low flows and high water demand; increases
"+17&,&;1J48&+-)1J136;5-"/+)I$+TIHS-&%! 7&AS+T7GI$+7!-(&!1%&2" [+ #!%"2"71,&2%;10%$4&
H/%C!0/%!'H$-&%!$;;/'$-"+EIT/%73$;"#!$+7!56$2&&'BO@ @NF!$;#/' /" +-&7/6-1-($-!";"4$-&!
change will add stress in the Southwest to already diminished and conflict-ridden
H$-&%'#/6%'&#)H(" (1$%&! J%/R&'-&7!-/'7&'";"+&106%-(&%E!U (&!$6- (/%#!+/-&!-($-1-%": &#!"+!
New Mexico, Colorado, Utah, Nevada, and California have established water rights
H"-("+!-(&!T/;/%$7/'<" &% H$-&%#(&7)H("('H";;1: &!1$00&- & 7!: .1 7&'; "+ &#!/H" +2!-/!
reduced streamflow and snowpack.

Karl et al. (2009) noted the vulnerability of Native communities in the South-
west to reduced water quality and quantity, and presented a map of places where
water conflicts are projected to occur by 2025 that delineates Indian lands, Native
entities, and rural areas with unmet water needs, and provides ratings of conflict
J/-&+-"$;1/014/7&%$-&) 1#6:#-$+-"$;)1$+71("2(;.};"C&;.E!

[$++$'BO@ @>F!#-$-&7!-($-10/%!-%":&#1"+1\;/%"7 $) 1#$;-H$-&%!"+-% 6#"/+!'/6;7!$00&'-!
H$-&%!%&#/6%'&#!-($-1#6JJ;.146+""J$;)!$2%"'6;-6%%;)!1$+7!'144&%"'$;!1$'-","-"&HEINY0!
the 65 Native American tribes in the Great Plains region, Karl et al. (2009) sug-
gested that existing water quantity and quality problems on many reservations !
43.1%&76'&!-(&!'$I$"-.1/01-%": &#!-'%&# I+ T!-/1";"4$-&! ($+2&E

\Y
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Public health—
U(&!;"-&%$-6%&!/+136:;"1(&S;-(17&#' %" &#! (/H!"+' % &$HEH!" +| &M I/#6 % &! -/ &M-% &4 &!
&, &+-#)'(Yo/+™" 1 [+7"-"[+#)1$+71,$'ClOIS" &H##!-/'(&S;-(1#&Y%0, " &#!'[+-%":6-&!-/1-%": &# !
vulnerability to the health risks of climate change. Increases in wildfire smoke and
dust, for example, could increase respiratory-related health impacts and thus in-
'%&$H&!-(&!+&&T710/%!(&S;-(1#&%, " &H#)IH("(/($,&!$;%&$7 .. &&+!7&'";"+"+21" +1%6%$; 1 $¢
[01-(&"*+"-&715-$-&#/H"+21-/17&";"+"+211/16;$-"[+#1$+7&'[+/4"&HE[/6#&% &-!$;E!
BO@ @ @F!+/-&7'-($-!"+'%&SHEH!" +1%&H#&Y0,$-"1+11116;$-"[+#!$+T7!-(&!"+" 7 &+'&!/014&7
conditions requiring ongoing care, such as diabetes treatment and kidney dialysis,
combined with difficulty in accessing health care services, affect Native peoples’
(&$;-(1$+71'/+-%":6-&!-/!-(&"%!,6;+&%$:";"- 1-/1-(&!(&S;-(1%"#C#!/0!';,"4$-&!"4J$'-#E!
LaDuke et al. (2009) also found that reservations nationwide are more vulnerable !
to climate-related health risks and mortality, including cold, heat, and drought.
[$++3BO@ @>F!7&# %" &7!-(&!-(%&$-#!/0!(64$+&MI/HE6%&!-/'/+-$4" +$+-#!-($-!
accumulate through the food chain and are acquired through subsistence practices
for Alaska Native tribes. These contaminants are transported by the wind from
06%-(&%!#/6-(1"+ T$+$7$!I$+7!-(&!*+"-&715-$-&HE[$++$I1#622&#-& 7!-($-1-(&H#&! ' [+-$4"
nants could lead to immunodeficiency and neurodevelopment problems, but noted
-($-1-("#1I%/ &H#HI4-IHE; 16+ 7 &Y%o#-I[TEN[&!$#/1 T &H' %" & T1- (& I/-&+-"$;10/%! I &#-1$+7
T"#H&SHE!6-: Y0 &PCH!-/L;&PT-/""+' Y &SHE TN I&H-""T & I6H&!IS+T7)"+!-6%+)!"+' U &SH&T &NV
[01-%$7"-"[+$;10//T#'$+T71(64S+#!-1J&#-""T&HEIQ+' Y &PH&TH#("II"+2!1$'-","- . 1$#1$! % &H6:;
[0 &##H#!™ &!"+IK%'- " IHS-& %o #! $+!1$;#/1%$ " #&!- (& I/-&+-"$;10/%! (B X$% 7/6# HS#-&#]"; #
$+7)!I"+1-6%+)!$00&'-!(64%$+!(&$;-(!B[$++$' 0@ @>FE
8/-&+-"$;1(&%;-(1&00&'-#!$%&!$;#/! J%/R&'-&7!-/!$00&'-\;/%" 7 $!-%": &#)!"+",6 7" +2!
greater susceptibility to heat- and air-quality-related health problems such as heat
stroke, as well as vector-borne diseases, which could have greater opportunities
0/%!#6%,",$;!1$+717"#I&%o#3$;16+7 &% H$%4&%IHS-&%!$+71$"%!-&4I&%$-6%&#! B[S+
Liverman and Merideth (2002) noted that a large proportion of the people living in
poverty in the Southwest are vulnerable to vector-borne disease increases, water
#(/%-$28&#)1$+7!-8&4I&%$-6%&!&M-%&AEHAG!-(&.);" &!/+!-%":$; |, S+ "+1']:/+"$#
other areas that lack adequate services and have limited access to sanitation and
#$0&!7%"+C"+2!H$-&%E

Housing—

Native housing is more vulnerable to climate change than the national average
:&'$6#&!/0";/H&%!;&,&;#!/0'&'[+/4""17 & ,&;/J4&+-1B[/6#&%!&-!$;E!0O@ @ @FE!K#!$!%&#6
Native peoples have less protection from changing environmental conditions and

43.1($, &1 &HHIS: - N\ S &HHIR6-"[+#)1"+,6 7"+ 215" %! [+ 7"-" [+ &UHEIKTR6#-"+2!-/!
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hotter temperatures would require behavioral shifts to a more indoor lifestyle, im-
J%/,&TI(I16#"+21'[+7"-"[+#)1$+71&;&'-%""- )!:6-1b$!%&'&+-1#-67 .1/0!&+&%2 .I{+#64]
S TSHL$+HTHIONGHT - ($-1%8&H# &Y, $- "+ (/6#&(/; T#!1$%&!-&+!-"4&#!4/%&!; " C&;.!-/!
&IH"-(/6-1&;&'-%""-.1BY?EO! &% '&+-F!-($+!-(&!+$-"/+3$;!$,&%$2&BYE?1I&%'&+-Fa!g[/6#& %!
&-1$;EI0@ @ @V'!A]YhE

LaDuke et al. (2009) suggested that reservations have great housing needs.
Currently one-third of reservation homes are trailers, which, for the most part, lack
H&S$-(&%"X$-"/+E!I<&#&%,$-"/+#!$%&!"+!+&& 7!/0!B$+7HS"-"+210/%F!4/%&!-($+10@ @)@ @ @!
new homes. Inadequate housing increases exposure to extreme weather events
and vulnerability to financial burdens that result from energy price volatility and
H&$-(&%!7$4$2&E

Energy—

Literature, including LaDuke et al.’s (2009) letter to the Obama administration,
#622&#-#1-($-1-%":$;!;$+7#1/00&%!%&+&HS$:; &!&+&%2.13/-&+-"$;1$+71(64$+1%E&H#/6 %' &HE!
LaDuke et al. (2009) proposed that the United States could benefit from involving

-%" &#"+!'"4$-&1J/;" 1. &'$6H#&!/0!- (&!%&+EHS: ;& &+& %62 .1%&#/6%' &#!10/6+7/+!1-%":$;!
$+7HE!

A green, carbon-reduced energy policy has major national and international !
human rights, environmental and financial consequences, and we believe !

o -($-1-("#IST74"+"#-%S-"[+1'$+1J%/," 7 &!2%/6+7 . %&SC"+2!; &5 7 & Yo (" IV /+!-("#!
policy. The reality is that the most efficient, green economy will need the !
vast wind and solar resources that lie on Native American lands. This !

I J%/,"7&#!1-(&10/6+73-"/+1/01+/-1/+;.1$12%&&+!;/H!'$%:/+1&'[+/4.1:6-1$; 1/

I '$-$; X&#!7&,&;/J4&+-1/0'-%&A&+T7/6#!(645+!$+71&'[+/4™M1)]-&+-"$;1"+]-(&!
poorest community in the U.S.—Native America [LaDuke et al. 2009: 1].

La Duke et al. (2009) provided statistics showing the potential contributions of
%&H#&Y,$-"[+#1-'$12%&&+&'[+/4.1$+T71%&+&HS:;&!&+&%2.1J%/76'-"[+EIU (&.|&#-"4$-& 7!
SIH"+71&+8&%2.13/-&+-"$;!/+!-%":$;1;$+7#!/0IQAQ!L:";;"/+!IC";/HS--1(/16%#_.&$%!$+7!$!
#,$%!&;&"-%""-.1J/-&+-"$;1/0'Y>) @@ @!:";;"/+!IC"HS--1(16%#_.&SYE!IU(&$6-(/%#!4$"+
-$"+&71-($-1%&+&HS:; &1 &+&%2 1"+, &#-4&+- 1"V &S-&H A% &R/ #!1 I &Y 71;;$%0!"+,&#-& 7!-($+!
does fossil fuel energy and that investment in energy efficiency creates 21.5 jobs
0/%!&,&%.14";;"[+17/;;$%#!"+ ,&#-& TE!&-)-(&!$6- (/%# H$% +& 7! ($- 1# .#-&4#!0/%! & +& %2 !
-QoSH+HA H"[+![+19+T7"$+1%E&H#E&Y0,B-"+#1'6%%&+-;.1$%&! ("2(;.),6;+&%$:;&!- /' I/H& %! /6-
$2&#!76%"+2!1H"+-& %! #-/% 4HE!

\8
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Natural hazards and disasters—
Natural hazards, including blizzards, ice storms, and floods, and resulting electric
JIH&%!/6-$28&#)!-%$+#I/%-$-"/+1I%/:;&4#)106&;! 7&J;&-"[+)1$+710//7'#63J; .1 #(/%-$2&#!
'16;7V"#1,%$-&!-%":&#BT/;;"+#10@ @NFE!
Considering Alaska Native tribes and citing a General Accounting Office
publication, “Alaska Native Villages: Most Are Affected by Flooding and Erosion,
but Few Qualify for Federal Assistance,” GAO-04-142 (Dec. 2003), Cordalis and
Suagee (2008) stated that to varying extents, erosion and flooding are affecting
86 percent of Alaska Native villages, with the greatest effects being felt along the
coast. They described climate change effects in the Inupiaq village of Shismaref,
H("('0$'&#!'/43;&-&!7&#-%6'-"[+10%/41#-1%41#6%2&#!: & $6H#&! - (&!H&D!"&!-($-17"0
fused storms now melts. The authors noted other Alaska Native villages—Kivalina,
Koyukuk, and Newtok—are also at risk, and no funding source is known to exist
for assistance. Hanna (2007) also described the damage potential from flooding !
and erosion, including the need for relocation—already a reality for several Native
villages, including Kivalina, Koyukuk, Newtok, and Shismaref. He described the
current and potential flooding and erosion damage and the federal and state pro-
grams from which assistance could come. He noted that few tribes have benefitted
from some of the programs because of the cost-benefit requirements.
<&0&%&+"+2!""4$-&I#" &+-"#-18%--.1W;"'C)!$6-(/%!/0!$!%& '&+-;.116:; " #(&7!
National Wildlife Federation report, “Sea Level Rise and Coastal Habitats in the
Pacific Northwest,” Hansen (2009) suggested that tectonic rise makes it difficult to
CH/H!(/H#&S$!;&,&;1%"#&!IH";;1$00&'-!-(&!1;.47"1'/$#-E![/H&,&%) H$,&!$'-"/+1$+7!
0/%'&)#-1%41#6%28&%#)!1$+7!(6%%"$+&H#I$N&I&MI&'-&7!-/1"+' % &SH&!"+17 &'$ T &#!-/!'|4¢
$+71%8&#&$%0'(I"+7"$-&#1$!1%S+2& /01 /H##"","-"&# % &2$% 7" +21#&$!; &, &; 1% "HEEU#6 +
$;#/"'[+'&%+1%E&H" T &+-#)14S+.OIH(/A1I/#"-"[+!-(&" %" $%#) H(&+!1I$%C"+2!-(&4)!"+!
preparation for a quick getaway (Hansen 2009).
9+!-(&!5/6-(&$#-)!-(&!"4I$'-#!/01(6% %" $+&#!1$+71#$;-HS-&%!"+-% 64"/ +!- (Y& $-& +!
-%"$; 1 HOH H-&+'&IS+T" & (IIT'$'-","-"&H) 1HE' (1 $HI#(%" 43"+ 21$+ 71, &'-"+ 2! #
-&Yo#HG!(6+-"+2!$+7!-%$IJ"+214"+C)1%$"//+#) 146 #C%3$-1$+7!+6-%"$G!$+710$%4"+2!$:
raising livestock (Lydersen 2009).
9+1-(&!5/6-(H&#-)!";"4$-&!"4J$'-#!'[6;7!7&#-$:";"X&! 76 +&!&'I# .#-&A#!$+T7)!
"+1-6%+)17"4"+"#(1($:"-$-#10/%!+$-", &!J;$+-#1$+ 71", &#-'C12%$X"+2 H("' (1%&; " &#!
J%"4$%";.1[+176+&!,&2&-$-"[+"$+T7!7$4$2&! (/4&H#1$+T71-%$+#I/%-$-"/+1,"$:;/H"+2!
#S+7'BT/%7$;"#1$+7156$2&&!0@ @NFE!U (&!$6-(/%#!1#622&#-&7!-($-1-(&! 7 &#-$:";" X$-'
76+&#!'16;7!:&!1$+!"+7"$-/%!/0"";"4$-&!" ($+2&!: &'S6#&!"-1%E&H6;-#!0%/4!'($+2&#!"+!
J%E&™J"-$-"[+) 7"\ A" #-6%&)1$+TIH"+713$--& Y% +#E!

\Z
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HIM"3&@#(L(HS$-.&"1>& (M.
U(&!;"-&%3$-6%8&!7&#' %" &#(IH!("2(16+&4J;/. 4&+-1%$-&#!/+1%&# &% ,$-"/+#!"6 % % & +-;.!
[+-%":6-&!-/1-(&!,6;+&%$:";"- . 1/0!-%": $;1&'[+/4"&#!"+]-(&!0$'&!/0!";"4$-& " ($+2&E!9-!
considers how climate impacts pose risks to natural resource-based economic activ-

ities and traditional and subsistence market-based activities. LaDuke et al. (2009)
+/-&7'-($-1-(&!16+8&4J;/. 4&+-1%FB-&!/+!19+7"$+1%&#& %0, $-"/+#!"#1-H" &!- (& *ESE!+$-"/+$;!
average as is the poverty rate for Native Americans. The growing population of

individuals on reservations 18 years of age or older increases demand for adequate
(/6#"+21$+7IR/HE

T($+2&#!"+1-&4I&%$-6%&!$+7!I%&™ J"-$-"/+)I"+' % &SH#HEH!"+1&M-% & A& HES-(&%! &, & +-#)!
S+7VI&H-1S+T 7" H#E&PH&!6-:%&SCHIH";;1$00&"-1-%": $;1+$-"/+#IH"-(\&'[+/4" &#- ($-1 7 & I&+T!
on tourism, agriculture, and other natural-resource-based industries. They could
0/%'&!-%$+#"-"[+"+21-1+&H!I$'-","-"&# /%S TRO#-"+2!'6 % % &+-1$'"-","-"&#) 1#6' (1$#!'6,;-6%$;!
traditions dependent on plant and animal species and specific seasonal conditions
-($-17%$H!-/6%"#-#1-/'%&#&%,$-"[+#!B[/6#&%!&-!$;E/O@ @ @FE![/6#&%!&-!$;EIBO@ @ @F!7&#'%":&7!
the importance of natural-resource-based activities for Native peoples’ economic
7&,&;/34&+-1&,&+!-(/62(1-(&.1#&;7/4106;;.14&&-1&'[+/4"+& & THEIU (&H#&!"+';6 7 &!
dry-land and irrigated agriculture in the West and central United States; forestry in
the West, central United States, and Alaska; and tourism and recreation in the West,
5/6-(H&#-)!'&+-%3$;!*+"-&715-$-&#)[$HS$"")!$+ 7K, $#CSE!PS+.1%8&#8& %, $-"/+1&'[+/4" &#!
$+71-%":$;12/,&%+4&+-#7&I&+T/+1%&,&+6&!0%/4!$2%"'6;-6%&)!0/%E&H#-% )\ $+7!-/6% "#4!
BT/;;"+#10@ @NFE!

T/%73;"#!$+7!56$2&&!BO@ @NF!#-$-&7!-($-';,"4$-&!"($+2&!"4I$"-#!H";;1$00&'-14$+.!
#&'-1%#!/01-%":$;!&'[+/4" &#!"+1-(&!5/6-(H&#-V!$2%"'6;-6%&)!"+76#-%.)'1446+"- !
development, and tourist-oriented development. Hanna (2007) stated that changes
in seasonal timing and flow could affect tourist-based activities and recreation,
gaming, and service economies for tribes of the Southwest—particularly water-

SHET1%& ' Y&S-"/+!:6-1$;#/12$4"+21$+71-(&'#&%, " &!"+76#-% .E![& 7 &#' %" & 7'-(&!J/-&+
-"$;10/%!""4$-&) ($+2&! -/ I H#"-" &, 18+ T71+&2%-",&;.1"4IF'-1-16 %" "#A4!: \&M-&+T"+2!/%!
7&'%&$#"+21H&S-(&%0!$+71#8&SH#/+#10/%!%&'%&S$-"+E![$++$BO@ @>F 7&#' %" & 7!-(&! 7&I&+
7&+'&!/0'#&,&%%$;!5/6-(H&H#-1-%": &#!/+1$2%"'6;-6%$;!&'[+/4"&#!$+7!-(&!,6;+&%0$:";"- !
[0!-(&#&!-%":&#!-($-1;$'CI 7", &%o#"- .I"+1-(&" %! &'[+/4"&#!: &' $6#&!/0!- (&! I/-&+-"$;!0/%0!
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habitats, and groundwater aquifers as freshwater mixes with saltwater. In addition
-[1%"#"+21#&$); &, &;#)1%"# "+ 21#&$!-&4I&%$-6 % &H#!'[6;7IC";;1'/%$; ! % &&O0#!1$+T7) 1$#1$!%
disrupt the entire ocean food chain, including commercial and recreational fishing
$+717","+21B[$++$'0@ @>FE!

1"*#8&)6%$"*5";,+%6'7",'9).),+'?+6+%,#3

U("#!;"-&%$-6%&!#.+- (&#"#!";,6#-%$-&#!-(&!12%/H"+2!:/7 /0!C+/H;&72&!%&; $-&7!-/!
SUAS-&L($H2&ISHTIHIMS;),6;+&%S: " - 1+ (&IF+"-& T715-$-&HEIK+T71.&-)1- (&% &!"H#!$!

need for continued research on specific aspects of social vulnerability, as well as !

strategies for policies and programs in the United States to reflect the lessons
&$%+&T710%/4!-("#1%8&HE&PY' (1$+7!- (& +&&TH#!0WH/"'S;;.1,6;+&%$:;&!I/1I6;$-"/+#!"+!-("#!
'16+-%.E

Underlying many of the findings and recommendations presented by the
authors noted in this synthesis, are knowledge and information gaps that reflect the
'143;&M"-10!-(&!-1J"EIQ+!-("#'/+",6#"/+) | H&!$'C+/H;&72&#/4&!/0!- (&#&!C+/H;
&T72&I12$IHISHISIHS.1-/1:6",717"%&'-"[+10/%!06%- (&%!%&#&$%'(E![/H&,&%)!- ("#!"#!+/-1$
&M($6#-",&!;"#-1/01%&H#&S%'(1+&& T#1I&Y0-$"+"+21-/1-(&I#/"'$; 1 7" 4&+#"[+#/01',"4$-& !
($+2&E!

Issues of climate vulnerability, equity, and justice are fundamentally about
$"/6+-$:";"-.10/%!-(&!"$6#&#!/0!";"4$-&! ($+2&!$+71%&#HI/+#"";"- 10/%!(&; J"+2!'/4
46+"-"&#1$+7!,6;+&%$:;&!13/J6;$-"/+#!J%&I$%&!0/%!- (& &00&-#E!T; "4$-&!'($+2&!7&™
sionmaking processes that do not consider climate vulnerability, equity, and justice
may fail to adequately provide services, information, education, and support to key
segments of society. Social science can assist by framing questions and designing
research to clarify disproportional effects of climate change and inequities associ-
$-&7H"-(1$"&H#H!-11";"4$-&1"+0/%4$-"/+1$+71I%/ &HH#E&HE!

U("#!;"-&%$-6%8&!#. +- (&#"#!16+7 &Yo#' [Yo&#H!-(&!"4I/%-$+'&! /0 /+#"7 &% " +2!(/H! (64 $-
JIJ6;$-"1+#17"00&%!" +!-(&" %! %&# I+#&!-/)1$+T71&+2$2&A&+-1"+)","4$-& " ($+2& 1 I %/ &H##
Social science that reflects inequities and differences among human populations can
&IGH&T!-""+0/%A4! %14/ 7"0.1$##643-"[+#14$T7 &!" +14/7 &;"+ 21 $+ 7\ SHHEHHA&+-1$:/6-!
(&M T A&+ [+#!/01';"4$-& ' ($+2&E!<&#&S$%' (1" +!- (&!$%&$#!/0!'6;-6%0&)!- % $ 7"
-+$;1C+HH;&72&) 1#&+#&1/013;$'&)1$+71%"2(-#)!"+,6 7" +2!-%&S$-.1%"2 (-#!0/%!K4&%" $+
9+7"$+!-%":&#)IH";;I'/+-%":6-&!-/16+7&%#-$+7"+2!/01(/H!(64$+!3/J6;$-"/+#17"00&%0!"+!
their responses to climate change. New information about the social dimensions of
1"4$-&!'($+2&14$.1(&; 1" 4%/ ,&!-(&!1%&;&,$+'&!$+T7!&00& - & +&H#H#!/0!';"4$-&!'($+2&!
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SIS AT[%-$+-1 7" A&+ #4101 4$-&!,6;+&%$:";"- EIK!: &--& %016+ 7 &% #-$+ 7" +2!
of adaptive capacity—what makes some populations better equipped to deal with
($+2&!$+7!-$C&!$7,$+-$2&!/01/3I/%-6+"-"&#!1-/1"4J%/ &! (IH!-(&.1%&#I/+T!-/!"," 4$-&!
($+2&1&00&"-#NH#I+&&T&T!-"+0/%4!(IHY;/'$;)1%&2"+$;) 1$+71+$-"/+$;12/, &%+ 4 & +-#!
$+71/%2$+"XS-"[+#'S+HISHH "#-1'1446+"-"&#!"+1J;$++"+210/%!";"4$-&!"($+2&E!5"4";$%;.)!
social science can contribute to improved understanding of rural-urban interdepen-
7&+"&#)1I$%-"6;$%;.1H"-(1%&#I&'--/'+$-6%$;!%&H#/6%'&! 4$+$28& A& +-E!<&#&$%'(!-($-!
-BC&H#"+-/1$"16+-146;-"J;&#'$;&#/012/,&% +$+'&!/%!; $+7!/H+&Yo# (" I#!4S:!:&!I$%
ticularly useful in understanding adaptive capacity and rural-urban relationships.

U(&H$.A"+IH("(1$"&##!-/1"+0/%A4$-"/+)1&76'$-"/+)1$+7!-&'(+/;/2.I'[+-%":6-&!

VAS-&) ($H+2&!I1ST7$I-$-"[+IS+T14"-"25-" 410 5+ +"+21$% & +/-1 . &-1H&;; 16 +7 &%o#-//T)!
-(/62(1/0-&+!7&&A&T"43/%-$+-E!S/"$;1#" &+'&1 % &H# &' (|&MSBA"+"+ 215" &##1-/1$+7!
J$%-""J$-"/+1+AS- &) ($+2&1/; VT &, &;/IA&+-1$+T71"4T;&4&+-B-"/+!IH";;1"+0/% 4!
JISHTNT & # [+A4SC"+21 3%/ &HHEHIH("; & "+ %0 &$H#" ' +216+7 & Yo#-$+7"+2!1$:/6-1";"4$-&!
equity and justice. This area of research dovetails with a broader research agenda
[+1-(&1%/;&!/0'%$'&) ! &-(+""-)1$+712&+7&%!%&;$-&7!-/!";" 4$-&!' ($+2&ENV %! &M$4J;&)!-(&!
literature exploring climate change and American Indian tribes and Alaska Native
'[446+"-"&#1#6228H#-#!-(&!+&&T!0/%!$77"-"/+$;16+7 &%o#-$+7"+21$:/6-1-%&S-.1%"2(-#!$+7!
access to on- and off-reservation resources in the context of climate change.

K#)ISI#'X&S:;&!;"-&%F5-6%&! &M "#-#1/+12&+78&%!$+7!""4$-&!"($+2&1$-!- (&!"+-&%+$
[+8$;18,&;) #6228 #-"+21$1+&& 71$+71/3/%-6+"- 1-/1&MIS+T71%8&#&$%' (1% &;$-& 7!-/'2&+7 & %!
$+71"48-&) ($+2&!" +1-(&1*+"-& 715-$-&HE19+-&%+$-"/+$;1 % &# &S %' (1$+71/;" ) "- &% $
-6%&!/+!","45-&!'($+2&!"$+!"+0/%413/;" ) 1% E&H#E&SY' () !$+7!1I%P - " &! (&&! " +!- (&!*+"-& 7!
States. Rural, forest-based communities would be a logical population to examine
for gender-related impacts of climate change, building on gender-related research
previously conducted in those areas on employment and socioeconomic well-being.
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$+71#/"$;),6;+&%$:";"- EIT/+-"+6&71&MJ;/%$-"/+1/01';"4$-&!" ($+2&!$+71#/"'$ 4,6, +&%
ability through social science research will provide the research community and on-

the-ground practitioners with a stronger understanding of the populations most at
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