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The Jornada Experimental
Range was established in 1912.

The 193,394 acre (/8,266 ha)
area was originally managed for
two purposes: -

1. Livestock
2. Shrub control

Early research focused on
determining stocking rates and
prescriptions for control of shrubs
~ under Igw and variable rainfall
(peE]OdIC drc)u.ght)
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Early to mid-1900’ s:
mostly grasslands with
many animals
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At present mostly -

e shrubJands with few ammalsx.ﬁ



1. We have a good understanding of relationships
between average stocking rates and average
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This complexity leads to challenging research
problems that require integrative approaches
with a strong foundation in ecological
principles.




“natural revegetation”
exclosure constructed

1. Excluding cattle
does not always
control shrub invasion.
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2. Drought is important,
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Variation in black grama persistence among quadrats.
Examples of black grama loss prior to the 1950s drought (a), during the drought (b),
following the drought (c), and persistent (d).




3. 6rass = shrub 19 mesqmte > mesqmte
transition is insufficient L =

for all dynamics
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dynamic in future -




Sources of complexity in dynamics
SPATIAL CONTEXT: variation in abiotic drivers (climate, soils, geomorphology),
biota (plants, animals, microbes), and management practices (past, current)
mteractmg across scales
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Sources of complexity in dynamics

TEMPORAL CONTEXT
Threshold behavior (T1, T2, T3)
Time lags
Legacies
Feedbacks
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Past Present —we——f
Temporal context Environmer IVE
(legacies, i

Soil-geomorphic Transport

template vectors

landscape
\unit

G
Spatial Resource
context redistribution




in order to predict future
- dynamics under alternative
climate and management
__scenarios

Soil-vegetation Transport
template vectors

dlsturbance

Multi-faceted approach
- New experimental and

regional appllcahons
- Technologies and
knowledge bases

Resource
redistribution



Increase in mean
temperature (°C)
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precipitation (mm/day)
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Sources: IPCC 3rd assessment Synthesis Report, 2001



Use historic daTa in dr'y average, and wet per'lods as
insight to future c
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a. Long term research sites
Research Site Locations

Our approach integrates o

+ Stressorlll

short- and long-term data

# Permanent quadrats
@ Llagomorph study
—— Exdlosures

from experiments and cEE

& Red Lake playa -

observations with i nd S
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Sensor Network

Brsting Sensor Locations

LW/ sensor

Mobile sensor Pasture 12
NS Flumes

Tromble Wizir

Rain Gauges
hstrumented stock tanks
Meteorological stations
Wind towers

Bowen Ratio
instrumermtation
Amospheric deposition
BSNE(dust collectors)

R A X X LK s

* e




Theory development

Landscape State
linkages in change
drylands dynamics

Accessible databases and
federated data

Measurements, observations through time
Refine theor and distributed across spatial scales
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Climate, —

Explanatory and RATINE ' socio-econ || responses

-
- variables Continuous

relationships

Scenarios with Information
consequences for transfer and use
ecosystem services




Goal: to predict plant production (ANPP) for mesquite shrublands at the

Jornada under alternative climate scenarios

Explanatory relationships

Theory

Water drives plant

production in drylands }

ANPP

|

H: grass recruitment processes
explain ANPP responses to PPT.
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What processes lead

2004-08 :
e | to cumulative effects
9. /o on recruits through
Refined theory e~ o time?

Water drives ecosystem dynamics in
drylands but relationships and
processes depend on multi-year
patterns in PPT

IBPHAYY Pk

Measurements, observations through time
at multiple locations

time
Y
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Explanatory relationships

H: litter accumulation, via its effects on Grass ANPP
plant available water, explains pRT Herbaceous
. . biomass,
recruitment responses through time litter

wet period.

Mechanistic explanation for non-linear

relationships between ANPP and PPT in
dry-average-wet periods
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General characteristics

Iterative approach

Strategic use of historic and new data
Link patterns and processes
Integration and synthesis
Understanding and prediction

Accessible databases

- Measurements, observations
Refine theory \ - through time at multiple locations

Climate,
Test soils,
hypotheses mgmt

Explanatory relationships e’

Observational
data (PAW)
New
experiments

Scenarios and Information transfer
ecosystem services [ (e.g., Asombro rainout
(ENSEMBLE model) o B! shelters)
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Biotic
responses
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