Use of a tower network to reduce uncertainties
about how carbon balance in the southwest will

respond to climate change
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New Mexico Elevation Gradient
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Eddy covariance — ecosystem carbon fluxes

CO, uptake
(Gross primary
productivity, GPP)

Net ecosystem exchange (NEE)
Net CO, uptake

CO, release
(autotrophic

respiration)

NEE = Cin (GPP) — Cout (R,)

GPP = gross primary productivity
R, = Ecosystem respiration

CO, release
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Spatial heterogeneity in SW
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Biomes represented by the NMEG
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landcover data from the Southwest
Regional Gap Analysis Project

| (SWReGAP)(http://earth.gis.usu.ed
s u/swgap).




Contributions to Ameriflux, FLUXNET

“"| MM Land -15° to 15°

_ %] I Land 15 to 500 (N & S)

E %1 MM Land > 500 (N & S) = 1-0

= S0 M Towers . :

o 20

= FLUXNET synthesis 2007
o

O g
flez -—3“ -0 -in I 'I|:. 1 I

Temperature (C)



Contributions to NEON
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Climate dependence of carbon fluxes and storage

Anderson-Teixera et al. GCB, 2011
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Seasonal Patterns — Carbon uptake

Open bars = 2007 Closed = 2008

Grassland Shrubland J Sav PJ Ponderosa Mixed Conifer

fadt e
= =

| B

=

[—]

=

o

=

—
—
—
—

-

e

—
L
—
—
—

NEE (g C nf)

b P
=

-x}
=

1234596789101112 1234567 89101112 1234567 89101112 1234567891012 12345967 89101112 1234567 89101112
Month Month Month Month Month Month

=}
=




Response curves to temperature, soil water content

Daily C balance (NEE), GPP, R, (g C m2d)
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Total nighttime ecosystem respiration rates ( g C m2 night?)
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Total daily C uptake (g C m2day?)
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Climate change in the SW

Temperature Precipitation
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Daily C uptake
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Predicted change to NM terrestrial ecosystem carbon

balance as mean annual temperature (MAT) increases

Potential decrease C exchange
[Tg CO, yr]

0 1

Increase in mean annual T (C)

2 3 4

n UNM Elevational Gradient
Eddy Flux Towers
& Desert Grassland - 1596m
Desert Shrubland - 1606m
Juniper Savanna - 1926m
Finyen-Juniper - 2126m
Ponderosa Pine Forest - 2486
@ Mixed Conifer Forest - 3045m
Supalpine Conifer Forest

Montane Conifer Forest

Mixed Coniferous Woodland

Juniper Savanna (scotone)

« e 80

Plains-mesa Sand Serub

A 4°Cincrease in MAT could reduce annual C sequestration by ~56 Tg CO, y!
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Importance of long term research
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Cumulative NEE with 95% Cl(g C m?)

Long term continuous measurements of NEE will:

O Represent the full range of climate variability

d Measure the effects of disturbance on ecosystem function
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Response surfaces should change with climate and disturbance

Change in:
Temperature
precipitation regime
cloud cover

Extensive pifion mortality in N. NM in 2002
Photo credit: Dr. Craig Allen, USFS



Disturbance and long term research
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Overall Conclusions

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

2. Spatial heterogeneity in SW should not be ignored. Semi-arid biomes
vary distinctly in C sink strength and sensitivity to temperature and
precipitation

3. We are likely to see a decrease in C sequestration throughout the region
if temperature increases and precipitation decreases.

4. Long-term monitoring of these sites crucial to accurately predict how C
dynamics will respond to changes in climate and/or disturbance

5. More complex ecosystem models required (currently using SIPNET, CLM)
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Predicted change to NM terrestrial ecosystem carbon

balance as mean annual temperature (MAT) increases

Potential decrease C exchange
[Tg CO, yr']
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Biomes account for 57% of area in NM
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No. of storm days per year
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