
Table  1.  Process   descriptions   in   participating  ecosystem   or  forward   models 

  
  BEPS  Can‐ 

IBIS  
CASA‐ 

GFEDv 
2  

CASA   

(Trans 
com)  

CLM‐ 

CASA’  
CLM‐ 

CN   
DLEM   EC‐ 

LUE  
EC‐ 

MOD   
ISAM   LPJmL  MC1  MOD1 

7_Tom 
elleri  

NASA‐ 

CASA  
ORCHI 

DEE  
SiB3  TEM6  VEGAS 

2  

Shortest  time  
step  

hourly  30 min   monthl 
y  

monthl 
y  

20 min   20 min   daily  daily  weekly  weekly  daily  monthl 
y  

daily  daily  30 min   hourly  monthl 
y  

daily  

Simulation  
period  covered  

2000‐ 
2004   

2000‐ 
2005   

2000‐ 
2005   

2002‐ 
2003   

1990‐ 
2004   

1990‐ 
2004   

2000‐ 
2005   

2004‐ 
2005   

2000‐ 
2006   

2000‐ 
2007   

2000‐ 
2006  

2000‐ 
2007  

2000‐ 
2004   

2001‐ 
2004  

2001‐ 
2008   

2000‐ 
2005   

2000‐ 
2006   

2000‐ 
2007   

Photosynthesis  Enzym 
e   
kinetic  

Enzym 
e   
kinetic  

LUE  LUE  Enzym 
e   
kinetic  

Enzym 
e   
kinetic  

Enzym 
e   
kinetic  

LUE  Stastic 
al   

Statisti 
cal  

Enzym 
e   
kinetic  

Statisti 
cal  

LUE  LUE  Enzym 
e   
kinetic  

Enzym 
e   
kinetic  

Enzym 
e   
kinetic  

LUE  

Autotroph  

respiration   
Tair,  

GPP,  
VegC  

Tair,  

Tsoil,  
VegC  

N/A  N/A  Portio 

N  of   
GPP   

Tair,  

LeafN,  
VegC  

Tair  N/A  N/A  N/A  Tair,  

Tsoil,  
VegC  

Tair,  

LeafN,  
VegC   

N/A,  

Reco  
N/A  Tair,  

Tsoil,  
VegC,  
LeafN   

Portio 

n  of   
GPP   

Tair,  

VegC  
Tair,  

VegC  

Evapotranspirati 
on  

Ball   
et al. 
(1987)  

Ball   
et al. 

(1987)  
Collatz   
et al.  
(1992)  

Priestl
y  
and  
Taylor  
(1972)  

Priestl 
y  
and  
Taylor  
(1972)  

Full  

land  
surface  
model  

Full  

land  
surface  
model  

Penmo 
n‐ 
Montie 
th  
Monti 
eth, 
(1965;   
1981)  

N/A  N/A  N/A  Ball   
et al. 

(1987)  
??  

Modifi 
ed  
Linacr 
e   
(1994)  

N/A  Priestl 
y  
and  
Taylor  
(1972)  

Ball   
et al. 
(1987)  

Ball   
et al. 
(1987)  

Thornt 
hwaite  
&   
Mather 
(1957)  

Penmo 
n‐ 
Montie 
th  ??  

Phenology  Prescri 

bed,  
MODIS  
LAI  

Progni 

stic  
Prescri 

bed,  
GIMMS  
NDVI  

Precrib 

ed,  
GIMMS  
NDVI  

progno 

stic  
progno 

stic  
progno 

stic  
Prescri 

bed  
MODIS   
NDVI  

Prescri 

bed,  
LAI,  
EVI  

N/A  Progno 

stic,  
Tair  

Progni 

stic,  
soil  
water  

Prescri 

bed  
MODIS  
LAI  

Prescri 

bed,  
EVI  

Progni 

stic, T,  
Soil  
Moist.  

Prescri 

bed,  
MODIS  
LAI  

Progni 

stic,  
AET  

Progno 

stic,  
NPP,  
Ra  

Decomposition   Tair,  

Tsoil,  
Moist,  
SoilC,  
SoilN   

Tsoil,  

Moist,  
SoilC  

Tsoil,  

Moist,  
SoilC,  
C:N   
and  
Lignin   

Tsoil,  

Moist,  
SoilC  

Tsoil,  

Moist,  
SoilC  

Tsoil,  

Moist,  
SoilC,  
SoilN   

Tsoil,  

Moist,  
SoilC,  
SoilN   

N/A  N/A  Tsoil,  

Moist,  
SoilC,  
SoilN   

Tsoil,  

Moist,  
SoilC  

Tsoil,  

Moist,  
SoilC,  
SoilN   

N/A,  

Reco,  
LAI,  
GPP,  
Tair, P  

Tsoil,  

Moist,  
SoilC,  
SoilN   

Tsoil,  

Moist,  
SoilC,  
SoilN   

Tsoil,  

Moist,  
0‐ 
order,  
scaled  
to  
NPP  

Tsoil,  

Moist,  
SoilC,  
SoilN   

Tair,  

VegC,  
Tsoil,  
SoilC  

Number  of  
PFTs  

6?  12  3  11  15  15  14  1  6   
natural  
1  
crop   

12  
natural  
1  
crop   

10  6  10  3   
natural  
?  

8  
crop  

10  
natural 
,  2  
crop   

14  21  
natural 
,  2 
 crop   

4  

Dynamic  

vegetation  
no  yes  no  no  no  no  no  no  no  no  yes  yes  no  no  yes  no  no  yes  

Fluxes  reported  
(or  calculated  
from  reported)  

GPP,  
NEE,  
NEP,  
NPP,  
Rh  

GPP,  
NEE,  
NEP,  
NPP,  
Ra, Rh  

GPP,  
NEE,  
Reco,  
CFire,  
NEEF  

NEE  
(includ 
es fire  
emissi 
ons)  

GPP,  
NPP,  
Rh,  
NEE,  
NEP   

GPP,  
NPP,  
Rh,  
NEE,  
NEP  

GPP,  
NEE,  
NPP,  
Ra, Rh  

GPP   GPP,  
NEE  

NEE,  
Rh,  
NEE  

GPP,  
Ra,  
NPP,  
Rh,  
NEE,  
ACFire,  
ANEEF  

NPP,  
Rh,  
NEE,  
BioCon 
s,  
NEEF   

GPP,  
Reco,  
NEE  

NPP,  
Rh,  
NEE,  
NEP  

GPP,  
NPP,  
Rh,  
NEE,  
CO2FL 
UX  

NEE  GPP,  
NPP,  
Rh,  
NEE,  
CFire,   
NCE,  
NECB  

GPP,  
Ra,  
NPP,  
Rh,  
NEE,  
CFire,   

Carbon  pools  

used  (includes  
litter,  wood)  

4 veg  

9 soil  
3 veg  

7 soil  
3 veg  

5  soil  
3 veg  

5 soil  
3 veg  

5 soil  
4 veg   

7 soil  
6 veg  

3 soil  
0 veg  

0 soil  
0 veg  

0 soil  
5 veg  

8  soil  
3 veg  

2 soil  
7 veg  

6 soil  
0 veg  

0 soil  
3 veg   

5  soil  
8 veg  

8 soil  
1 veg  

0 soil  
1 veg  

3 soil  
3 veg  

6 soil  

Hydrological  

variables  
(ET,  
Runoff)  

Yes  Yes  Yes  Yes  Yes  Yes  Yes  No  No  Yes  Yes  Yes  No  Yes  Yes  Yes  Yes  Yes  

  



Table  2.   Boundary   conditions  and   driver   data   used   in  participating   ecosystem   or  forward   models. 

  
	  

  BEPS  Can‐ 

IBIS  
CASA‐ 

GFEDv 
2  

CASA‐ 

Transc 
om   

CLM‐ 

CASA’  
CLM‐ 

CN   
DLEM   EC‐ 

LUE  
EC‐ 

MOD   
ISAM   LPJmL  MC1  MOD1 

7_Tom 
elleri  

NASA‐ 

CASA  
ORCHI 

DEE  
SiB3  TEM6  VEGAS 

2  

Soil  
Distribution,  
Properties  

Canadia
n Soil  
Landsc 
apes,  
STATS 
GO   
(US)  

Canadi 
an  
Soil  
Landsc 
apes,  
STATS 
GO   
(Alask 
a)  
VEMAP 
2   
(contin 
ental  
USA)  

Batjes  
(2000 ) 
(C  
amoun 
t  by  
depth)  

Zobler 
/FAO 
(Zobler, 
1986; 
1999)    

IGBP‐ 
DIS, 
Global 
Soil 
Data 
Task 
Group 
(2000) 

IGBP‐ 
DIS, 
Global 
Soil 
Data 
Task 
Group 
(2000) 

Zobler 
/FAO 
(Zobler, 
1986; 
1999)   

N/A  N/A  Zobler 
/FAO 
(Zobler, 
1986; 
1999)     

Zobler 
/FAO 
(Zobler, 
1986; 
1999)    

STATS 
GO   

N/A  STATS 
GO?  

Zobler 
/FAO 
(Zobler, 
1986; 
1999)    

IGBP‐ 
DIS, 
Global 
Soil 
Data 
Task 
Group 
(2000) 

IGBP‐ 
DIS, 
Global 
Soil 
Data 
Task 
Group 
(2000) 

Relate 
d  
to  
vegetat 
ion  

Vegetation  

Distribution,  
Properties  

GLC 20 

00 (EC 
JRC, 
2000) 

Dynam 

ic  
Vegeta 

tion   
Contin 
uous  
Fields, 
Hanse 
n  et  al.,  
(2003),  
Wetlan 
ds,  
Matthe 
ws  
and  
Fung  
(1987
)  

DeFrie 

s  
and  
Towns 
hend   
(1994)  

Static,  

MODIS  
landco 
ver  

Static,  

MODIS  
landco 
ver  

IGBP ( 

MOD12Q
1), 
Friedl 
et al. 
(2000)  

N/A  Static,  

MODIS  
landco 
ver  

Static,   

Lovela 
nd  
&  
Belwar 
d  
(1997) 
Haxelti 
ne  
&  
Prentic
e   
(1996a, 
b)  

Dynam 

ic  
Dynam 

ic  
SYNMA 

P,  
Jung  
et  al.  
(2006)  

MODIS  

1‐km   
land  
cover  

Dynam 

ic  
IGBP ( 

MOD12Q
1), 
Friedl 
et al. 
(2000) 

Lovela 

nd  
et  
al.  
(2000) 
Hurtt  
et  
al.  
(2006
)  

Dynam 

ic  

Temperature   NCEP  
reanal 
ysis  

CFS  
spatial  
data  

IIASA   
and  
GISTE 
MP  

Leema 
ns  
and  
Cramer 
(1991) 
Hanse
n  et  al.  
(1999)  

NCEP  
reanal 
ysis  

NCEP  
reanal 
ysis  

NARR,  
PRISM   

GMAO 
/DAO   

MODIS  
LST  

Mitche 
ll  et 
 al.,  
(2004)  

CRU05  PRISM   ERA‐ 
INTERI 
M   

DAYM 
ET  
1982‐ 

2000,  
NCEP  
2001‐ 
04  

CRU/N 
CEP  

NARR  CRU/N 
CEP  

NASA/ 
GISSTE 
MP  

Precipitation   NCEP  

reanal 
ysis  

CFS  

spatial  
data  

GPCP   

versio 
n 2   

Leema 

ns and  
Cramer 
(1991) 
Hanse 
n  et  
al.  
(1999)  

NCEP  

reanal 
ysis  

NCEP  

reanal 
ysis  

NARR  GMAO 

/DAO   
MODIS  

NDWI  
Mitche 

ll  et 
 al.  
(2004)  

CRU05  PRISM   ERA‐ 

INTERI 
M   

DAYM 

ET  
1982‐ 
2000,  
NCEP  
2001‐ 
04  

CRU/N 

CEP  
NARR  CRU/N 

CEP  
Combi 

ned   
Satellit
e/Gaug
e 
(CRU/ 
CMAP/ 
OPI)  

Humidity   NCEP  

reanal 
ysis  

CFS  

spatial  
data  

N/A  N/A  NCEP  

reanal 
ysis  

NCEP  

reanal 
ysis  

NARR  GMAO 

/DAO   
N/A  N/A  N/A  PRISM   ERA‐ 

INTERI 
M   

N/A  CRU/N 

CEP  
NARR  N/A  N/A  

Wind Speed  N/A  CFS  
spatial  

data  

N/A  N/A  NCEP  
reanal 
ysis  

NCEP  
reanal 
ysis  

N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A  CRU/N 
CEP  

NARR  N/A  NCEP  
reanal 
ysis  



	  

Radiation   NCEP  
reanal 
ysis  

CFS  
spatial  
data  

ISCCP  
and  
NCEP  
R2  

  NCEP  
reanal 
ysis  

NCEP  
reanal 
ysis  

NARR  GMAO 
/DAO   

N/A  N/A  CRU05  N/A  MOD1 
5 PAR   

CRU  CRU/N 
CEP  

NARR  CRU/N 
CEP  

NCEP  
reanal 
ysis  

Initial Pools   Spin‐ 
up  
using  
INTEC   

Steady  
state  
spin‐ 
up,  
1901   

?  
Prescri 
bed?  

  Steady  
state  
spin‐ 
up,  
1795  
land  

use,  
1940  
climate   

Steady  
state  
spin‐ 
up,  
1795  
land  

use,  
1940  
climate  

Steady  
state  
spin‐ 
up,  
1901   

N/A  N/A  Steady  
state  
spin‐ 
up,  
1765   

1000  
year  
spin‐ 
up,  
1901  

Steady  
state  
spin‐ 
up,  
1895  

N/A  Steady  
state  
spin‐ 
up,  
1981  

1000  
year  
spin‐ 
up  
using  
1901‐ 

1910,  
1901   

N/A  6,000  
year  
spinup  
to  
1001‐ 
01‐01  

Spinup  
steady  
state  
at  

1901   

Disturbances  
included   

Not  
include 
d  

Prescri 
bed  
fire   

Prescri 
bed  
fire   

    Progno 
stic  
Fire  

Prescri 
be Fire,  
land‐ 
use,  
harves 
t,  
disaste 

r  

  Prescri 
bed  
fire,  
land‐ 
use  
hurrica 
ne  

Prescri 
bed  
land‐ 
use  
Ramak 
utty  &  
Foley  

(1999)  

Progno 
stic  
fire,   

  

Progno 
stic  
fire,  
Prescri 
bed  
land‐ 
use  

Progno 
stic  
harves 
t  

  Prescri 
bed  
land‐ 

use  

Prscrib 
ed  
land‐ 
use  
(Rama 
nkutty  
&   

Hyde),  
progno 
stic  
harves 
t  

Prescri 
bed  
crops,  
Progno 
stic  
harves 
t  

Prescri 
bed  
land‐ 
use,  
Forest  
harves 
t  

(Hurtt  
et  al.  
2006),  
Prescri 
bed  
fire  
(Balshi  
et  
al.  
2007)  

Progno 
stic  
fire  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