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New Mexico Elevation Gradient

Desert grassland 1596 m Desert shrubland 1605 m

Juniper savanna 1926 m

Piñon-juniper 2126 m

Ponderosa pine 2486 m

Subalpine conifer 3049 m



Spatial heterogeneity in SW

Juniper savanna



Biomes represented by the NMEG

Tower sites and biomes 
represented in the NMEG 
network over a landcover map 
using data from the Southwest 
Regional Gap Analysis Project 
(SWReGAP)(http://earth.gis.usu.e
du/swgap).



Disturbance in NMEG

Desert grassland 1596 m

Fire Spruce budwormBark beetle

piñon girdled Sept 2009 Subalpine conifer 3049 m

Piñon-juniper 2126 m
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Response curves to temperature, soil water content

Anderson-Teixeira et 
al. (GCB; 2011)

D
ai

ly
 N

EP
,  

G
PP

, R
e

(g
 C

 m
-2

d-1
)

Mean Daily Temperature (°C) Soil volumetric water content (v/v)

D
ai

ly
 N

EP
,  

G
PP

, R
e

(g
 C

 m
-2

d-1
)

DG DG DSDS

JS JS PJPJ

PP PP MCMC



Day vs. night NEE response curves

DG DG DSDS

JS JS PJPJ

PP PP MCMC



First step

Is there broad geographic coherence in terms 
of the control of temperature and soil water 
content on NEE?

Or…does the heterogeneity matter and 
require site-specific surfaces?



Day NEE Night NEE
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Desert grassland Desert shrubland

Juniper savanna Piñon-juniper 

Ponderosa pine Subalpine conifer

Night NEE



Desert grassland Desert shrubland

Juniper savanna Piñon-juniper 

Ponderosa pine Subalpine conifer

Day NEE



0.56

0.13

0.32

0.12

0.49

0.21

0.45

0.25

1.09

0.66

0.70

0.16

Day
Night

RMSE daily surfaces vs. observations

Desert shrubland

M
ea

su
re

d,
 m

od
el

ed
 N

E
E

   
   

   
   

(g
 C

 m
-2

 d
-1

)

-3

-2

-1

0

1

2
measured
modeled

0 365 730 1095

D
ai

ly
 p

re
ci

pi
ta

tio
n

   
   

   
  (

m
m

)

0

10

20

30

40

50

precip 

DG DS JS PJ PP MC

2007 2008 2009 2010



0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

0 10 20 30 40 50 60

re
sid

ua
ls

-3
-2
-1
0
1
2
3

Day NEE Night NEE

DG

DS

JS

PJ

PP

MC

Days since rain Days since rain



%
 in

cr
ea

se
 in

 r
es

pi
ra

tio
n

0

50

100

150

200

250

300
Ecosystem Respiration

M
ea

n 
m

ax
im

um
 p

ul
se

   
   

(g
 C

 m
-2

 d
-1 )

0

1

2

3

Gross Primary Productivity

M
ea

n 
m

ax
im

um
 p

ul
se

   
  (

g 
C

 m
-2

 d
-1 )

0

1

2

3

%
 in

cr
ea

se
 in

 G
P

P

0

50

100

150

200

250

300

grassland
shrubland
juniper
pinon-juniper
ponderosa pine
mixed conifer

small   <5 mm

medium   5-20 mm

large   > 20 mm

z

Ecosystem Respiration

Biome

P
u

ls
e

 f
ra

ct
io

n
 o

f 
to

ta
l R

e
  
(%

)

0.00

0.05

0.10

0.15

0.20

Gross Primary Productivity

Biome

P
u

ls
e

 f
ra

ct
io

n
 o

f 
to

ta
l G

P
P

  
(%

)

0.00

0.05

0.10

0.15

0.20

31
31

37 39

42

32

35

37

52 43
58 46

Pu
ls

e 
fr

ac
tio

n 
of

 to
ta

l R
e 

%

Pu
ls

e 
fr

ac
tio

n
of

 to
ta

l G
PP

  %



grassland
shrubland
juniper
pinon-juniper
ponderosa pine
mixed conifer





Conclusions

1. NMEG valuable network for examining C dynamics in semi-arid 
ecosystems in the  SW US

2. Single response surface better at explaining variability in 
nighttime NEE as a function of temperature and soil water 
content than daytime NEE

3. Distinct site-specific patterns in daytime NEE
• Lower sites more water limited
• Upper sites more temperature limited

4. Short term carbon dynamics following precipitation events not   
well represented by this simple model or MODIS products 




	Slide Number 1
	New Mexico Elevation Gradient�
	Slide Number 3
	Biomes represented by the NMEG
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20

