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Broad-scale conversion has occurred nationally and
globally (“desertification”)

In western U.S., shrub cover
‘ has increased and grass
~ cover has decreased (net
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Modified from: Sobecki T.M., D.L. Moffitt, J. Stone, C.D. Franks and A.G. Mendenhall.
2001. A broad —scale perspective on the extent, distribution, and characteristics of U.S.
grazing lands. In:R.F. Follett, J.M. Kimble, and R. Lal (eds.) The Potential of U.S. Grazing
Lands to Sequester Carbon and Mitigate the Greenhouse Effect.




Aerosols (dust) over the Sahara
February 26 2000 Rl February 28,‘ 2000
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Explanations for grassland to shrubland conversion
Recent history (1880s to present)

1. extreme, persistent drought occurs every 50-60 years

Palmer drought severity index: southern NM
(monthly averages: 1895-2001)
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Explanations for grassland to shrubland conversion

Recent history

2. Overgrazing by livestock (1880s to early 1900s)

Jornada site estab.
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Jornada Basin ARS-LTER site (ca. 78,000 ha)

Broad-scale shift in dominance from grasslands to shrublands
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grasslands 37%

shrublands 63%
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Gibbens et al. 2005. JAE



However, broad-scale drivers are insufficient to
explain fine-scale patterns
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1928-29

Some grasses
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-Burrograss through tlme
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Broad-scale drivers are also
Insufficient to explain nonlinear
changes in vegetation that
Include thresholds and

1928/29 cascading events
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Peters et al."PNAS (2004)




DROUGHT IS INSUFFICIENT TO
EXPLAIN FINE-SCALE
PATTERNS IN GRASS
PERSISTENCE

a) lost pre-drought

drought
P

Perennial grasses lost in early
- 1900s

".” 000000000000000000000000 00000 00 000 o 00000 o000

b) lost during drought

Perennial grasses lost during
and shortly after the 1950s
drought

<
S
N—'
S
o
>
<}
o
<
%2}
]
¥e]
o]
o
o
o
2
s
[}
om

Perennial grasses remain to
present

Data from quadrats established in"1915.

Peters et al. BioScience (in press)







PAST PRESENT FUTURE ALTERNATIVES

Historic ..
legacies
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Historic legacies

Possible camp of Jornada
Mogollon (Native Americans)
1100 to 1400 AD

Rio Grande
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Historic legacies: Camino Real
(1500s-1800s)






Las Cruces, New Mexico

Beautiful sunsets and starry night skies in a desert haven with a rich

infusion of Mexican culture.
May 5, 2003: 11:43 AM EDT

When Lee and Donna Haeger decided in 1991 that suburban Chicago was
too cold, too expensive and too fast-paced for retired life, they sought out its
polar opposite... Las Cruces offers all the benefits of New Mexico -- great
weather, amazing scenery, beautiful sunsets and arguably the country's best
Mexican food -- without the expense of Santa Fe, the congestion of

Albuguerque or the remoteness of charming little hot spots like Silver City.

One of top five “Best Places to Retire” in 2005.



Population of Dona Ana County, NM

160%

120%

80%

40%

L4

N

== = Dona Ana County, NM
=8 |\|aricopa County, AZ

N
/\‘

0%

Change from previous decade

200,000 -
Maricopa County (AZ)
2005: > 3 million o
160,000 1 /7
3 v
£
=~ 120,000 1 /
% /
S 80,000 7
Q 4
40,000 - —
— — -
—_—
0

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Year

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Decade




Consequences to the Jornada of increased growth in
Dofna Ana County

1. Direct effects of proximity of suburban areas
 Increased use of neighboring areas with effects on local to
regional air and water quality

2. Jornadaresearch relevant to broader, more diverse audience
« Traditionally: large private landowners, state and federal land
managers
Future: small private land owners (1 to 5 acres), city and
county planners as well as traditional clients
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Changein housi”ng density from 1974 (red) to 2003 (yellow) illustrates the
“natural laboratory” emerging on the East Mesa of Las Cruces.

|| wind erosion

ate barriers and conduits that




PAST PRESENT FUTURE ALTERNATIVES

Historic -.. 3 Environmental drivers

legacies
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Human activities need to be placed within the
context of the rest of the system.



How can we understand and predict land cover
change in drylands?

Spatial extent
Broad-scale drivers

“look up”
“look back in time” A
“look forward in time”
Climate and “look around” Climate and
human activities human drivers
Spatial context,
transport processes
“look down”

Local, plot-scale
processes



Summary and conclusions

1. High spatial and temporal variability exists in
patterns in shrub expansion and grass
persistence that can not be explained by broad-
scale drivers (livestock grazing and drought).

2. Human activities that predate 1880s have
Important legacy effects on current landscapes.

3. Future landscapes will continue to be shaped by
human activities and patterns in land use. These
activities need to be examined within the spatial
and temporal context of dryland systems.



