Regional NPP and Carbon Stocks In
Southwestern USA Rangelands:

" Land-use Impacts
on the Grassland-Woodland Balance

Carol Wessman, University of Colorado

Steven Archer, University of Arizona

Gregory Asner, Carnegie Institute of Washmgton
Ann Bateson, University of Colorado - &
Thomas Boutton, Texas A&M University o

%,gw

A



Introduction

s and ecologi

How.da.man agemen mractlces iInfluence tﬁ’eée dynami .
v+ affect fUture trajectories of change? T"'r‘*- Somrwm.-

, " Determine rates and dynamics of change through intensive Etudy
d“.stes located throughout the Southwestern USA
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Significant ReSUItS Woody plant fractional
& Future Work cover near Vemorn, TX,

Discrepancies between studies of
changes in Soil Organic Carbon:
— Jackson et al. (2002) =

* Changes in cover
ranging from -75% to
+500% depending on

declines management history
— Our work = no change or :
increase depending on soil type i %k 32% netincrease in
_ o carbon stocks across ot % 4| Mer
Investigate land use legacies in 400 km2 region 0% Wi00% |
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more arid rangelands (NM) i Increases in aboveground C & 2,

N pools due to increase in
Prosopis (mesquite).
— Ecosystem pools

Combine ecosystem modeling and !
remote sensing to project carbon
stocks for Southwestern litter+ upper 10cm soil) so0{ e A
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Significant Results

Aboveground cz on pools increase 2hto 10 tlmes with woody
plant encroachment in temperate and tropical grassland
systems, respectively.

Belowground soil organic carbon (0-10cm) showed no change
to doubled values depending on soil type and disturbance.

Nonlinearities in response to management require knowledge' of .
sufficient temporal resolution and historical land use to capture
and understand sources of variation. %ﬁ ,

Field observations, remote sensing and ecosystem modellng
are necessary in combination to understand the blogeochemlcaT
properties and dynamics of land management impacts on.
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Challenges to assessing regional woody plant
cover and dynamics
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« Potential mismatch of remote sensing and ecosystem &
disturbance dynamics may mislead carbon pool estimates

« Setbacks and rates of recovery from disturbance depend on:
— Type, intensity and spatial extent of disturbance
— Soil type
— Environmental conditions proceeding and following disturbance
— Regenerative traits

Wessman et al. Jan 2004



