
!"#$%&'()*+),-#".%&'/&'0%#),-,1''
!+##)&-'2"-),'"&3'45#/$+.%&'

6/7'!%88"-9:'
!;#/,'</88/"7,=>'6)?'@",)A:'

'
0+&3/&B1''C4(4'CCDEFGH4EE:CIC4!J>'C4(4'!"#$%&'@%&/-%#/&B'(K,-)7'''

:C4(4'L%33"#3'(M"N)'08/B;-'!)&-)#'O/%,M;)#/N'(N/)&N),'P"$%#"-%#K'
=L#"3+"-)'(N;%%8'%Q'L)%B#"M;K>'!8"#A'R&/S)#,/-K'
'



EPA ‘12!

R('2)M%#-'-%'-;)'RC0!!!'
4&&+"8'T&S)&-%#K'%Q'L#))&;%+,)''L",'U7/,,/%&,'"&3'(/&A,'

T&'=E:E1'
'
R(')7/,,/%&,'Q#%7'Q%,,/8'Q+)8,1':>FFV'WB'!'
'
R('Q%#),-',/&A1'=F:'XYI'ZE'WB'!'%#':V['%Q'Q%,,/8'Q+)8')7/,,/%&,'
'
0%#),-',/&A'),.7"-)'Q#%7'0T4'\M)#/%3/N',"7M8/&B'%Q']:FE>EEE'M8%-,^!"#$%!&'()!*+,-),.)/''



'O
/%
7
",
,'

!"#$%&'()*+*,-./0$%1/2-'%3-4*-./0%

L#%_-;'U&;"&N)7)&-'

5*,'/6(0$%7(8+('-,9'(%W/7)'
\]:EE'K)"#,^'

2)B#%_-;'

H/,-+#$"&N)'\`#)>';"#S),->'M"-;%B)&,^'

'(
/&
A'
\!

 O
/%
7
",
,^
'

0%,1'-1!2$3!,!4'.%1+1!2'5()!6%!7,.6'-!18-91!

CUJ'a'CJJ'b'2D''\'a'LJJ'b'2U^'
ccc2)B#%_-;',/&A1'#)3+N)3'N"#$%&'M%%8,'
''''''U&;"&N)7)&-1'/&N#)",/&B'CJJ'
d-;)#'M#%N),,),'8),,'+&3)#,-%%31'3)N#)",),'/&'7%#-"8/-K>'#),M/#".%&'"5)&+".%&'



NEPstock change a'!CstocksX'HarvestX'Fire Emissions 
 :-7(5)%1!,((!%;%7+1!8-7(5)8-<!,<%!,-)!%-$,-7%=%-+!

NEPregrowth  =  NPP – RH 
>')%(!,77'5-+1!4'.!,<%!'-(3!\,"7)'",'!"&"3/"&'"MM#%"N;'Q%#'RC0!!!'2)M%#.&B^''

?'.%1+!*%7+'.!@,.6'-!AB7$,-<%1!

#.,-1(,+%!!Cstocks!8-+'!NEP!+'!)8,<-'1%!.%<.'2+$!:;!%-$,-7%=%-+!



d83'

O/%7",,'

O/%8%B/N'
!'08+e'

4-7%,M;)#/N'
,%+#N)'

2"M/3'2)B#%_-;'

@/e)3'

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

"#
/)

4B)'

C5.!DEE.',7$F!!
I!"8/$#"-)'!4(4'_/-;'0T4'0%#),-'4B)IO/%7",,'3"-"',M)N/`N'-%'Q%#),-'-KM)>'M#%3+N.S/-K'8)S)8'"&3'#)B/%&'
'
IH)S)8%M'"',M"."88K')eM8/N/-'7"M'%Q'Q%#),-'"B)'Q%#'!dCR('\Q#%7'0T4'"&3'P"&3,"-'$",)3'f!W>'L%_"#3')-'"8^'
'
I4,,/B&'N"#$%&'g+e),'$",)3'%&'"B)'%Q'Q%#),-'



08+e'W#"h)N-%#/),'

Unique trajectories for regional forest types, productivity classes, and climate settings 

R&N)#-"/&-K'Q%#7"88K'"&"8K9)3'_/-;'@%&-)'!"#8%'`i&B'
'$/%7",,',"7M8/&B')##%#'Q#%7'0T4''\XYI':E'-%':EE[^'
'S%8+7)'-%'N"#$%&'N%&S)#,/%&'\XYI'j[^'

/&S)&-%#K'3"-"'
7%3)8'

</88/"7,')-'"8k'\=E:=^'01*2)34*5#*'6#7)8(')



08+e'W#"h)N-%#/),'</-;/&'2)B/%&,'

(-"&3'4B)'lK)"#,m'

</88/"7,')-'"8k'\=E:=^'01*2)34*5#*'6#7)8(')



(-"&3'4B)'lK)"#,m'

J)
#N
)&

-'%
Q'4

#)
"'

4B)'(-#+N-+#),'</-;/&'2)B/%&,'

</88/"7,')-'"8k'\=E:=^'01*2)34*5#*'6#7)8(')



(-"&3'4B)'lK)"#,m'

(-"&3'4B)'lK)"#,m'

J)
#N
)&

-'%
Q'0
%#
),
-)
3'
4#
)"
'

CUJ#)B#%_-;'

2)B#%_-;'RM-"A)'

lB!'7I='"I:m'

</88/"7,')-'"8k'\=E:=^'01*2)34*5#*'6#7)8(')

:VE'WB'!'"I:'



CUJ'#)B#%_-;'7%3)8/&B'
(-"&3"#3'H)S/".%&'

2)B#%_-;'RM-"A)'R&N)#-"/&-K'

lB!'7I='"I:m'

nE'WB'!'"I:'%#'=E['



CUJ'Q#%7'(-%NA'!;"&B),'
(-%NA'!;"&B)'

D"#S),-'

0/#)'U7/,,/%&,'

CUJ,-%NA'N;"&B)'
CUJ,-%NA'N;"&B)'a'o0%#),-'(-%NA'X'D"#S),-'08+e'X'0/#)'08+e'

n:E'WB'!'"I:'
lB!'7

I='"
I:m'

n:E'WB'!'"I:'



lB!'7I='"I:m'

CUJ,-%NA'N;"&B)'b'CUJ#)B#%_-;'7%3)8/&B'
'

n:E'b':VE'a'':FE'WB'!'"I:''
(-%NA'!;"&B)'CUJ'/,'='p'8"#B)#'-;"&'2)B#%_-;',/&A'

G$3!,.%!+$%3!1'!)8;%.%-+H!



! 'B)&)#"-)'3)-"/8)3'7"M,'%Q'Q%#),-'CUJ>'O/%7",,>')-Nk''

G$,+!)'%1!+$%!I,-)1,+!J@#!)81+5.6,-7%!$81+'.3!K&'2,.)!%+!,(LM!
+%((!51!,6'5+!4'.%1+!,<%!,-)!.%<.'2+$H!



D<%!*+.57+5.%!'4!?'.%1+1!A1N=,+%)!O18-<!!
I,-)1,+!J@#!PQRSTUVVSW!?:D!X!PQRS!!

54 cubes 

Region Area NEP(RS) NEP(RS)SE NEP(FIA) 
NEP(FIA)
SE NPP(RS) 

NPP
(FIA) Wood(RS) Wood(FIA) <25y(RS) <25y(FIA) <5y(RS) <5y(FIA) Dfreq 

-- [1e9 m2] [TgC/y] [TgC/y] [TgC/y] [TgC/y] [TgC/y] [TgC/y] [TgC] [TgC] [%] [%] [%] [%] [%/y] East 

NE 339 28 5.79 32 5.79 261 270 2395 2615 22 10 6 2 0.95 
1.46721854

3 

NLS 212 10 1.29 12 1.29 85 88 706 851 23 16 4 3 0.95 

NPS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SE 355 22 3.47 30 3.47 308 317 1700 1939 51 39 12 8 2.27 

SC 420 28 4.27 40 4.27 316 347 1948 2300 45 37 10 8 1.96 West 

RMN 192 4 1.81 7 1.81 65 73 762 914 34 21 8 5 1.55 
1.416992

11 

RMS 493 10 5.51 11 5.51 87 88 1265 1372 26 1 7 0 1.2 

PSW 127 8 2.81 13 2.81 89 97 834 1236 28 11 9 2 1.29 

PNW 202 10 2.93 18 2.93 167 171 1483 1788 45 19 8 4 1.9 

Total 2339 120 27.88 164 27.88 1377 1451 11094 13015 30 17 7 4 1.34 

T&-#%3+N/&B'`&)',N"8)'3/,-+#$"&N)'3"-"'#)3+N)3'-;)'),.7"-)3'!dCR('CUJ'
'
D/B;)#'3/,-+#$"&N)'#"-),'),M)N/"88K'/&'#)B/%&,'_/-;'8"#B)'Q%#),-'/&3+,-#K'M#%3+N)'
K%+&B)#'Q%#),-,'_/-;'8%_)#'CUJ''
'
Y>,9%1!+$%!)817.%E,-73!6%+2%%-!*+'79!@$,-<%!ZA[!,-)!0%<.'2+$!ZA[!(,.<%.!!

!*+'79!@$,-<%!ZA[!UL\!]!(,.<%.!+$,-!0%<.'2+$!ZA[!
'
D0AD!

KP%Q=UM!
ZA[!0*!
K#<@^3.M!

*A!
K#<@^3.M!

ZA[!?:D!
K#<@^3.M!

Z[[!0*!
K#<@^3.M!

Z[[!?:D!
K#<@^3.M!

G'')!?:D!
K#<@M!

XUS3.!0*!
_!

XUS3.!?:D!
_!

XS3.!0*!
_!

XS3.!?:D!
_!

0%<8'-! *A!
K#<@^3.M!

G'')!0*!
K#<@M!



*%-18N`8+3!D-,(31%1!

A..'.1!8-!+$%!.%E.%1%-+,N'-!'4!68'=,11!,775=5(,N'-!28+$!1+,-)!,<%!7'5()!7,51%!
(,.<%!%..'.1!8-!%1N=,+%)!a5B%1!

:^ '_%%3'-+#&%S)#';",'"'8"#B)'/&g+)&N)'%&'#"-)'%Q'$/%7",,'/&N#)",)'"&3'/,'M%%#8K'
N%&,-#"/&)3'

=^ ',-"&3'-;/&&/&B'\,)8)N.S)'8%BB/&B^'7"K'8%_)#'$/%7",,'/&'-;)'/&S)&-%#K'_/-;%+-'
#),)i&B'"B)'

n^ '"B)'#)M%#.&B'7"K'$)'$/",)3'

</88/"7,')-'"8k'\=E:=^'01*2)34*5#*'6#7)8(')

b8'=,11!2'5()!$,`%!+'!6%!cV_!$8<$%.!+'!E.')57%!+$%!ZA[1+'79!7$,-<%!



@Nq/&8)K')-'"8'r::'Q#%7'<%%3$+#K'

O8"NA"#3')-'"8'sEZ'
4$%S)'B#%+&3'3#K'
_)/B;-'$/%7",,'

n'-%'tAB!Y7='

t'-%'jAB!Y7='

t'-%'VAB!Y7='

j'AB!Y7='

'j'IZ'AB!Y7='uI::'AB!Y7='

:F'AB!Y7='

uI::'AB!Y7='
::'AB!Y7='



0%7%-+!*+5)8%1!E.%1%-N-<!A`8)%-7%!'4!&.'2+$!A-$,-7%=%-+!
'
@)-;%3,'U7M8%K)31'T&S)&-%#K>'@%3)8/&B>'U33K'!%S"#/"&N)>'W#))'2/&B'

B!'7I='KI:'



&'(;(0,<4-=%6'/>,?%'-,(;%(@)((4%,?/;(%(@+(),(4%A'/8%)?'/0/;(B9(0)(;%%Q'
$/%7",,'#)B#%_-;'_/-;'Q%#),-'"B)'

@N@";%&')-'"8'\=E:E^'JC4('

J8%-,'(;%_'4NN)8)#"-)3'L#%_-;'



4&"8K,/,'%Q'/&3/S/3+"8'0T4'J8%-'3"-"'Q%#'U",-)#&'R('0%#),-,'
\]:EEE'J8%-,'/&'U"N;'(-"-)^'

!%&,-#+N-'"B)'3)M)&3)&-'$/%7",,'-#"h)N-%#/),'Q%#'7"h%#'Q%#),-'-KM),'\2)B#%_-;^'
'
U,.7"-)'-;)'N;"&B)'/&'$/%7",,'%Q'/&3/S/3+"8'M8%-,'$)-_))&'-;)'='7%,-'#)N)&-''

'/&S)&-%#/),'\(-%NA'!;"&B)^'

O/%7",,'N;"&B)'#"-)''

@)3/"&>'=F-;'[.8)>'v'jF-;'[.8)'S"8+),'%Q'
$/%7",,'N;"&B)'Q#%7'M8%-'#)7)",+#)7)&-'
\w'F'K)"#'/&-)#S"8^>'/&':EIK)"#'N%;%#-,'

H)#/S".S)'%Q'O/%7",,'S,'"B)'N+#S)'
\3",;)3'a'jF-;'[.8)>',%8/3'a'7)3/"&^'

(-%NA'!;"&B)a'n'@B!Y;"YK#'\nEE'B!Y7=YK#^'

2)B#%_-;'a'Ekj'

A-$,-7%=%-+!!!= 3.0! 0.7
0.7

= 2

@
B'
4L

OY
;"
YK
#'

0T4'O/%7",,'S,k'"B)'

@)3/"&'%Q'=E'K)"#'
N%;%#-,'

RMM)#'jF-;'[.8)'
%Q'=E'K)"#'
N%;%#-,'

@%&%3'N+#S)'`-'

ZF'K)"#'%83'Q%#),-,'

@
B'
4L

OY
;"
'



E' EkF' :' :kF' =' =kF' n' nkF'

J4YCx'I'@OO'

J4YCx'IdqD'

@U'I'@OO'

@U'I'(J2'

f4YC!Y(!YL4'I'dqD'

f4YC!Y(!YL4'I'PdO'

f4YC!Y(!YL4'I'dqJ'

f4YC!Y(!YL4'I'dqJ'

@(Y4PYP4'I'dqD'

42YWCY@dYqx'I'dqD'

42YWCY@dYqx'I'PdO'

@TY<TY@C'I'@OO'

@TY<TY@C'I'4(J'

@TY<TY@C'I'dqD'

@TY<TY@C'I'(J2'

@TY<TY@C'I'JT'

4B)I_)/B;-)3'L#%_-;'U&;"&N)7)&-'$K'0T4'WKM)Y2)B/%&'

U&;"&N)7)&-'

(-
"-
)'
b'
0%
#)
,-
'-K

M)
'



A`8)%-7%!4'.!A-$,-7%=%-+!8-!A))3!@'`,.8,-7%!>%,15.%=%-+1!
=F'Q%#),-',/-),'R('"&3'(%+-;)#&'!"&"3"k'

H"-"'N%+#-),K'%Q'qk'(N;")Q)#'

@%,-',/-),',;%_'M%,/.S)'-#)&3,'/&'LJJ'
'
C%-')eM)N-)3'$",)3'+&3)#,-"&3/&B'%Q''
2)B#%_-;'3K&"7/N,'

:'µ7%8'7I=',I:'a'njZ'B!YK#'

`#)' ;"#S),-'

4#7/#%')-'"8''L!O's::'



@)"&'%Q'T&S)#,/%&,'

!W'

P(!U'

6)&"'

RW'

:-`%.18'-1!7,-d+!3%+!.%7'-78(%!=,<-8+5)%!,-)!)81+.865N'-!'4!?'.%1+!*8-91!



&.'2+$!A-$,-7%=%-+!*7%-,.8'F!!
:-7.%,1%!G'')!Z[[!,+!VLe_!^!3.!4'.!PVV!3%,.1!

[.')57%1!,!QV!#<!@!^!3.!*8-9!



@%3)8/&B'3/,-+#$"&N)'"&3'#)B#%_-;')?)N-,'%&'Q%#),-'CUJ'"NN%+&-,'Q%#'
%&8K';"8Q'%Q'-;)'N"#$%&',/&A',))&'/&'R(',-%NA'N;"&B),'

W;)'"33/.%&"8',/&A'/,'8/A)8K'3+)'-%'B#%_-;')&;"&N)7)&-,'\N8/7"-)'
-#)&3,>'!d='Q)#.8/9".%&>'&/-#%B)&'Q)#.8/9".%&>'/##/B".%&^'

U&;"&N)7)&-'/,'N%&N)&-#"-)3'/&'#)B/%&,'_/-;'"N.S)'7"&"B)7)&-'"&3'
K%+&B)#'"&3'7%#)'M#%3+N.S)'Q%#),-,'\(U>'(!>'JC<>'J(<^'

U&;"&N)7)&-'/,',+MM%#-)3'$K'"'&+7$)#'%Q'8/&),'%Q')S/3)&N)k'

W;)'7)N;"&/,7,'3#/S/&B'-;)')&;"&N)7)&-'"#)'+&N8)"#k'

'C%-)'-;)'(/9)'%Q'-;)')&;"&N)7)&-')eN))3,')eM)N-)3'!d='Q)#.8/9".%&')?)N-,',%'M%,/.S)'
Q))3$"NA,'_/-;'%-;)#'Q"N-%#,'"#)'#)*+/#)3'

@'-7(518'-1!



!+##)&-'"&3'0+-+#)'<%#A'

" <"88I-%I<"88'!dCR('f!W'J#%3+N-,'\JT1'L%_"#3^'
'
"  UeM"&3',M"."8'3%7"/&'-%'!"&"3"'"&3'48",A"'
'
"  T7M#%S)3'#)M#),)&-".%&'%Q'3/,-+#$"&N)'-KM)'\`#)>';"#S),->'/&,)N-'3#/S)&'7%#-"8/-K^'
'
"  H)#/S)'`&)#',M"."8',N"8)'N"8/$#".%&,'Q#%7'0T4'\,-"-)y^'"&3'"NN%+&-'Q%#'-;/&&/&Bk'

"  433#),,'-;)'/,,+)'%Q'_;"-'/Q'"&K-;/&B'/,'N"+,/&B'8"#B)',N"8)'B#%_-;')&;"&N)7)&-'

"  US"8+"-)'"$/8/-K'-%'3)-)N-Y*+"&.QK'Q%#),-',%+#N)Y,/&A,'Q#%7'%$,)#S)3'"-7%,M;)#/N''
'!d='S"#/"$/8/-K'\q"_"')-'"8k^'

'
''
'



f%+%7N-<!,-)!g5,-N438-<!J%<%+,N'-!0%1E'-1%1!+'!@(8=,+%!J,.8,68(8+3!O18-<!ZfJ:!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!h8=!@'((,+iW!?,-2%8!j%-<W!D(`,.'!:`,-';W!h'.<%![8-i'-!
!
:-!15EE'.+!'4!,-)!15EE'.+%)!63!1%`%.,(!E.'k%7+1!K&?AfW!@>*W!l,2,M!
'
2".%&"81''CHfT'/,'+,)3'-%'3#/S)'-;)'N"#$%&'NKN8)'/&'3/"B&%,.N'7%3)8,'8/A)'!4(4k'T-'/,'",,+7)3'
-;"-',%7)'M"#-'%Q'CHfT'S"#/"$/8/-K'#)M#),)&-,'#)"8'#),M%&,),'%Q'S)B)-".%&'-%'N8/7"-)''
/&'-;),)'7%3)8,k'W%'3%'"'$)5)#'h%$'"-'M#)3/N.&B'/&-)#"&&+"8'S"#/"$/8/-K'/&'-;)'N"#$%&'NKN8)'_)''
&))3'-%'+&3)#,-"&3'-;)',%+#N),'%Q'S"#/"$/8/-K'/&'-;)'7%3)8,k'
'
D%_'7+N;'%Q'-;)'CHfT'S"#/"$/8/-K'/,'N"+,)3'$K'#)"8'N8/7"-)'#),M%&,)'%Q'-;)'S)B)-".%&y'
'
H"-"'()-,1'
CHfT1'LT@@(B''4fD22>'@dHT('W)##">'@dHT('4*+"'
W)7M)#"-+#)1'LT(('"&3'!2R'
J#)N/M/-".%&1'LJ!J>'W2@@'
'
d-;)#1'
@dHT('(&%_'!%S)#>'@dHT('4)#%,%8'dH>'@dHT('!8%+3'!%S)#>'LT(('(%8"#'2"3/".%&'



!"##$%&%'()$*&)(%+,)$-*
!
Figure S1. Global maps of significant (p<0.05) correlation coefficients for (a) 2003-2010 GIMMS NDVI – MODIS Aqua NDVI 
anomalies and (b) 2003-2010 MODIS Aqua NDVI – MODIS Terra NDVI anomalies. 76% of land pixels have statistically significant 
(p<0.05) correlations between GIMMS NDVI and MODIS Aqua NDVI anomalies (a), and 87% of land pixels have statistically 
significant (p<0.05) correlations between MODIS Aqua NDVI and MODIS Terra NDVI anomalies.  
 
(a) (b) 
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Figure 4. Global maps of month-specific correlation coefficients between GIMMS NDVI and cumulative GPCP precipitation  
(1-6 month lead) for 1982-2010 (n = 29). Only correlations significant at 95% confidence level are shown. (Spatial 
resolution: 1°!1°. NH: Northern Hemisphere; SH: Southern Hemisphere) 



Figure 4. The correlation coefficients between GIMMS NDVI and cumulative GPCP precipitation  (1-6 month lead) the 
month of July, 1982-2010 (n = 29). Only correlations significant at 95% confidence level are shown.  

pixel % that show significant positive correlation (95% confidence level) and average correlation coefficient aggregated into 
certain vegetation classes and regions. Regions and classes are examples where high correlations occurred.  



Figure 5. Regional maps of month-specific GIMMS NDVI and GPCP precipitation correlations with varying lags (n = 29).  
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