
!"#$%&"'

“Using An Environmental Intelligence Framework to  
Evaluate the Impacts of Ocean Acidification in the Arctic” 

()"*"+,"-'./'0")"&/'12,34*'
5677'8#4&2,"'()%9)2&'6:$"'
;")"&/<&2,34*=+%22<9%>'

7?8@A'7)$B$'?"*"2)$3'A"&4+2)'A")4"*'



@*4+9'2+'C+>4)%+&"+,2#'D+,"##49"+$"'E)2&"F%)G',%'
C>2#H2,"',3"'D&I2$,*'%J'6$"2+'7$4-4K$2B%+'4+',3"'7)$B$'

!"#"$%&'(&)*+,-./&0,(1(&
234"&56&24"*7&*78&9+$5.:,"#-4&;"."*#4,&&
9#4<4&;"."*#4,&0#5=#*$&



•! 6$"2+'2$4-4K$2B%+'L67M'4*'2'I)%9)"**4>"'4+$)"2*"'4+',3"'2$4-4,/'%J',3"'%$"2+'%>")'
2+'"N,"+-"-'I")4%-O',/I4$2##/'-"$2-"*'%)'#%+9")O'F34$3'4*'$2H*"-'I)4&2)4#/'./'
HI,2G"'%J'$2).%+'-4%N4-"'L86PM'J)%&',3"'2,&%*I3")"<'D,'$2+'2#*%'."'"+32+$"-'./'
%,3")'$3"&4$2#'2--4B%+*'%)'*H.,)2$B%+*'J)%&',3"'%$"2+<''

!32,'4*'6$"2+'7$4-4K$2B%+Q'

6$"2+'2$4-4K$2B%+'L67M'4*'2'I)%9)"**4>"'4+$)"2*"'4+',3"'2$4-4,/'%J',3"'%$"2+'%>")'
2+'"N,"+-"-'I")4%-O',/I4$2##/'-"$2-"*'%)'#%+9")O'F34$3'4*'$2H*"-'I)4&2)4#/'./'
HI,2G"'%J'$2).%+'-4%N4-"'L86PM'J)%&',3"'2,&%*I3")"
%,3")'$3"&4$2#'2--4B%+*'%)'*H.,)2$B%+*'J)%&',3"'%$"2+86P'''''''''IR''P'''''''''IR'''''''''''IR''

S7?T'U'V<W'4*'.2-'7?T'U'V<W'4*'.2-7?T'U'V<W'4*'.2-

!3"+'S7?T'I2**"*'
%H,*4-"',3"')2+9"'%J'
+2,H)2#'>2)42.4#4,/O'
%)92+4*&*'$2+'."'
4&I2$,"-<''



0,5+5.>&?(&@"87*#A"B&

!"#$%&'()*"%+,- !"#)#&*$'+.- /010-

D+-4$2,%)'AI"$4"*'X32,'A3%F'CY"$,*'%J'67''

•! Z4**%#HB%+'%J'I,")%I%-*'32>"'.""+'%.*")>"-'4+',3"'F4#-'L"<9<'["-+2)\"G'",'2#<O'PWV]M<'
•! 6,3")'*I"$4"*O'*H$3'2*'!"#$%O'!&#'%O'2+-'()%*+"%'32>"'*3%F+'"Y"$,*'4+'#2.%)2,%)/'*"^+9*<'

!32,'4*'6$"2+'7$4-4K$2B%+Q'



7$4-4K$2B%+'4+',3"'T#%.2#'6$"2+'

T#%.2#'$#4&2,%#%94$2#'-4*,)4.HB%+*'%J'*H)J2$"'F2,")'2)29%+4,"'*2,H)2B%+'
*,2,"*'.2*"-'%+'-2,2<''!-*7=&"+&*C(/&DEFG&&&&



6_C?'V'[D``D65'(C6(`C'ZC?D_C'7``'6E'XRCD?'
ZDCX7?a'(?6XCD5'ZD?C8X`a'E?61'XRC'68C75A''

A%H)$"b'@<A<'8"+*H*'[H)"2H'A%H)$"b'@<A<'8"+*H*'[H)"2H'

!! C+")9/'$%+*H&IB%+'$%H#-'4+$)"2*"'cde'./'
PW]W<'L@<A<'CD7M'

!! !%)#-F4-"'$%+*H&IB%+'%J'*"2J%%-'$%H#-'
,)4I#"'./'PWfW<'LA,2+-J%)-'!%%-*M'

'
!! 7II)%N4&2,"#/'f'.4##4%+'I"%I#"'#4>"'F4,34+'PWW'

G4#%&",")*'%J'2'$%2*,#4+"<'[/'PWPcO',32,'K9H)"'
4*'#4G"#/',%'-%H.#"<'L@<5<'7**"**&"+,M'

!! D&I%),2+,'$%&&")$42#'2+-'*H.*4*,"+$"'
K*3")4"*'4+'7#2*G2'2)"'$%g#%$2,"-'F3")"''
"+32+$"-'%$"2+'2$4-4K$2B%+'F4##'%$$H)<'''''
L12,34*'",'2#<O'PWVcM'

67'D*'1%)"'X32+'0H*,'83"&4*,)/'''



h'h'

T2H94+9'(H.#4$'(")$"IB%+'4+'7#2*G2''

•! 7#2*G2'*"2J%%-'4*'2'I)4&2)/'
*%H)$"'%J'I)%,"4+'J%)'fWg]de'%J'
)"*4-"+,*<'

'
•! 7F2)"+"**'%J'67'4*'fi'3493")'4+'

7#2*G2',32+',3"')"*,'%J',3"'@A<'
'
•! 1%*,')"*I%+-"+,*')"$%9+4j"'86P'

2+-'3H&2+'2$B>4,/'2*'-)4>")*'%J'
67<'

'
•! 6+#/'Pke'%J')"*I%+-"+,*'

)"$%9+4j"',32,'67'$%H#-'
-4*I)%I%)B%+2,"#/'4&I2$,'
7#2*G2<'

' E)4*$3'",'2#<O'PWV]'



,!+#-./!0102!#3(-.40%5./%%+%%'+-*.6("./&#%5#7%.80%9+").:+!*("'

C>2#H2B+9',3"'?4*G*''
40%5.g'X3"'$32+$"',32,'2+'4+>"*,&"+,l*'2$,H2#')",H)+'F4##'."'-4Y")"+,',32+'
"NI"$,"-<'?4*G'4+$#H-"*',3"'I%**4.4#4,/'%J'#%*4+9'*%&"'%)'2##'%J',3"'%)494+2#'
4+>"*,&"+,<'

0<X<'12,34*O'A<?<'8%%#"/O'5<'`H$"/O'A<'8%#,O'0<'CG*,)%&O'X<'RH)*,O'8<'R2H)4O'
!<'C>2+*O'0<5<'8)%**O'2+-'?<7<'E""#/<''

•! R493#/'I)%-H$B>"'7#2*G2+'$%&&")$42#'2+-'
*H.*4*,"+$"'K*3")4"*'2)"'#%$2,"-'4+'*"2*'I)%;"$,"-'
,%'"NI")4"+$"')2I4-',)2+*4B%+*'4+',"&I")2,H)"O'IRO'
2+-'%,3")'$3"&4$2#'I2)2&",")*'$2H*"-'./'9#%.2#'
$32+9"O'"*I"$42##/'%$"2+'2$4-4K$2B%+'L67M<''

&
•! 12+/'%J',3"'&2)4+"'%)92+4*&*',32,'2)"'&%*,'

4+,"+*"#/'2Y"$,"-'./'67O'*H$3'2*'&%##H*G*'2)"'
+2B>"',%'7#2*G2'2+-'$%+,)4.H,"'*H.*,2+B2##/',%',3"'
*,2,"m*'3493#/'I)%-H$B>"'$%&&")$42#'K*3")4"*'2+-'
,)2-4B%+2#'*H.*4*,"+$"'F2/'%J'#4J"<'' )*+,-.&"+&*C(/&DEFG&

()%9)"**'4+'6$"2+%9)2I3/'''
)*+,-.&"+&*C(/&DEFG&



C>2#H2B+9',3"'?4*G*''

7n'67''
?4*G'D+-"N' C$%+%&4$'

5H,)4B%+2#'
R2j2)-'LRM'

CNI%*H)"'LCM'

_H#+")2.4#4,/'L_M'

R2j2)-'LRM'
A"+*4B>4,/''

7-2IB>"'
82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''82I2$4,/''

A4j"'%J'
C$%+%&/'

D+-H*,)42#'
Z4>")*4,/''

D+-4>4-H2#'
D+$%&"'

E%%-'
7$$"**4.4#4,/'

C-H$2B%+2#'
7o24+&"+,''

A"+*4B>4,/''A"+*4B>4,/''A"+*4B>4,/''

C$%+%&4$''

5H,)4B%+2#''

C$%+%&4$''C$%+%&4$''

5H,)4B%+2#''5H,)4B%+2#''

8%&I%*4B%+'

pH2+B,/''

8%&I%*4B%+'

pH2+B,/''

Model Framework  

)*+,-.&"+&*C(/&DEFG&
()%9)"**'4+'6$"2+%9)2I3/'''



C>2#H2B+9',3"'?4*G*'
X3"')2+G'%J'K+2#'4+-"N'4+-4$2,"*'F34$3')"94%+'32*',3"'3493"*,')4*G'LqVM'2+-'
#%F"*,'LqPrM'.2*"-'%+',3"'F%)*,'$2*"'*$"+2)4%'J%)'67<'''''

Census Area/ Borough Rank
Lake and Peninsula Borough 1
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Sitka, City and Borough of 6
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Southeast Fairbanks Census Area 27
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"! 2,743 km
"! 5,421 dives 
"! 135 days
"! >1 M obs.

Slocum Glider 
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•! " < 1 : 80% of the year 
•! " < 0.75 : 30% of the year 
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Saildrone at Sea !
97 days!

200K measurements !
7600 km!
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