o

=\

. *:'\
N e

Natural Histery of Plant
Invasions & Altered Fire
Regimes in the
American Deserts:

ZUSGS

science for a changing world



1'% ;\
'3 Ay
n , ¥ )
T ORAR
B Al
L LA RAN
N i
« "‘l

by

. Non-Native Grass

Invasions & Wildfires

. Assessment & Call to
Action

. Recent Climatic Trends:

Rationale for Regional
Initiative




Vegetation History: of Southwestern U.S.

&1
9
4
ﬂﬁh

Desert
Pinyon-juniper
& Chaparral
Mixed-conifer
Subalpine
Spruce-fir
Alpine

Pluvial lake

Glacial
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Grassland
Pinyon-juniper
Ponderosa pine
Mixed-conifer

Spruce-fir Holocene
Chaparral |

* Deserts <300 m

 Desert grasslands mostly stable
 P-J woodlands 300-1700m

* Ponderosa pine S of 34°N

» Mixed-conifer woodlands in CP & GB
 Spruce-fir forests >2000 m

« ~5-8°C cooler summers

» Westerlies displaced from 45 to 35°N

Dramatic changes 13 ka

Large herbivore extinctions!

Pinyon pines vacate low elevations

P-J & Ponderosa replace mixed-conifer
Upward migrations quick (102 yr)
Northward migrations slow (103 yr)
Shrubs & Trees considered invasive
slow; others surprisingly (saguaros) fast
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Pondkerosa Pihe
Distributignal
History
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Ponderosa Pihe
Distributignal
History
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Ponderosa Pihe

Distributignal
4 Intrggression History
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Utah juniper Ponderesa pine
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Population infilling
associafed with
ongoing plani migration:?

Woody plant encroach-
ment of grassland with
grazing and fire
suppression?



Principal Invasive
Grasses Fueling
Wildfires inthe

Amencan Deserts

Schismus barbatus
-
Bromus rubens

Invasibility and
changes in fire ® oreacouin B
. Colorado Plateau

. ~ N
reglmes Vary Mohave \Per]\r\]isetum

@ sonoran .
across deserts . ciliare

Chihuahuan




At which thresholdis this unmanageable/irreversible?.

Invader abundan

Carrying Capacity”

Quarantine Eradication Control

Priority Priority Priority

Stage Stage Stage
Expansion..:
Phase .

Colonization

Phase .. |

Saturation

Effective Control
Unlikely without
Massive resource
Inputs

Fire —

Time

Control costs




Invader abundance, Fuel Connectivity: & Wildfire Size

Increasing
connectivity

Average fire

Invader Abundance S
(Time)




Mustang Fire, Dutch John Mountain, July 1, 2002, 16,000 acres



awtooth Complex Fire, July 2006; 6i;700 acres




Cave Creek Complex Fire, June 2005, 243,950 acres



Grassland/shrubland fires have different climatologies than forest fires.
With increasing frequency, size and intensity. of invasives-driven fires,
expect desert fires to become forest fires; andfire climatologies to change.

Grass/Shrub fires
FOLLOW WET years »
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Forests burn —
DURING DRY years

-3 -2 -1 0
Years before Fire Year of Fire

Courtesy of Tony Westerling, UC-Merced Ignition front, Beatty Fire 2006



Log ofiAnnual Area Burned in ES Region 3

(AZ + NV during EI'Nme vs. La Nina years

@ LaNina Years
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Swetnam, T. W., and J. L. Betancourt. 1990. Fire-Southern Oscillation
relations in the southwestern United States. Science 249:1017-1020



Pacific Decadal Oscillation
+ Phase - Phase

Monthly Values for the PDO Index, 1900 2000
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A Mission
® Red brome
collection

Salo (2005)




® Red brome
collection

Salo (2006)



® Red brome
collection

Salo (2005)



® Red brome

collection
Salo (2006)




® Red brome
collection

Salo (2005)



® Red brome

collection

Salo (2005)



Expansion and LLogistic Growth Curve for Red Brome in Westernn
North America (Salo 2005 Biolegical Invasions)
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Decadal Variability in Winter Annuals from Herbarium Collections
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Pacific Decadal Oscillation
+ Phase - Phase

Monthly Values for the PDO Index, 1900 2000
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Population Dynamics of Winter Annuals in

Permanent Plots on Tumamoec Hill, Tiucson

Desert Laboratory on Tumamoc Hill
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Courtesy of Larry Venable
University of Arizona
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Buffelgrass Outreach & Demonstration Pro JGCT
Desert Lab, Tumamoc Hill




Swollen stem bases allow it
to store carbs & survive
grazing, drought & fire

Apomictic & rhizomatous,

seeds viable for up to 4 yrs

Susceptible to cold

Introduced throughout
subtropics; escapes readily

Fire temperatures 1400-
1800 F, 16-18’ flames

Buffelgrass Attributes | &

Photo A 1 revor Hall



"Common

Buffelgrass”
Pennisetum ciliare
-os ] Marginal -
- Suitable
| 0 GOE




Pennisetum ciliare
— [ Marginal
- Suitable
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Model Inputs

erodibility,
permeability)

e SUMMer precip
(PRISM: 4km

Interpolated precip,
averaged over JJAS
from 1989-2005)

e topography
(elevation, slope,
aspect, curvature).

Aaryn Olsson, U of AZ

Potential Range of
Buffelgrass In Arizena




4 25 million ha in Arizona
1.5 million ha in Sonora
Leguminous trees

Open layers of shrubs and
perennial succulents in
iIntervening spaces

Barren ground
Rich winter annual flora










Sonoran Desert vegetation poorly adapted to fire
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Buffelgrass patches on South slope of Catalina Mts.
& in subdivisions will coalesce in 5-10 yrs




Buffelgrass connects
pricey developments in
the desert foothills with
woody fuels higher up
the Catalina Mountains

Ponderosa pine
forest

Qak-pine woodland

Oak woodland and chaparral

Spruce—fir forest

N—

{

[

AZ Upland

T

Desert-grassland

ZUSGS
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Sonoran
|| Conservatio i

$174M Open Spac
ﬂ% passed in May
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Assessment until recently.

]
- =14 !
- { anexponential problem
ST |+ Research focus on ecological
| impacts at expense of solutions
ﬁw |+ Poor prioritization of science
A8 No cost-benefit analysis
Little prioritization of mitigation
L Lack of coordination
% Public unawareness of eventual

consequences




www.buffelgrass .org

Southern Arizona
Buffelgrass Strategic Plan

Summit

Southern Arizona Buffelgrass
Coordination Center 11/08/08!
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Minimum Temperature Maximum Temperature

Over past 30 yrs minimum
temperatures Increased more
than maximum| temperatures &

Colorado

RIGREr elevations Increasead
MOKE than IGWER GRES

-~ NCDC Divisional Data

—— PRISM Data
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WESTMARPR: March-April-May Mean Min Temperature

Monthly Mean Minimum Temperature for Arizona
3 month period ending in May
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Spring index based on first leaf date for lilacs

Average 1961-1990 Spring Indices (Sl) First Leaf Date
(January 1st = 1)

Schwartz and Reiter 2000
International. J. Climatology

-10

| 1A

(8

|
|
"
|
| |
|
¥

North American Spring Indices 1984
First Leaf Departures__]_

I

-

I& i

T " T " T " T " T "T '"T "7
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Year



# Fires > 400 ha vs. temp

Changes in Wildfire and the
Timing of Spring in Western US
Forests, A.L. Westerling, H.6.
Hidalgo, D.R. Cayan, T.W.
Swetham. Science (2006)

Western US Forest Wildfires and Spring—Summer Temperature
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Correlation between # fires >400 ha for each year between
1970-2003 in the West and spring index at each streamflow
(Center of Mass) and weather station (phenology)

Center of Mass Phenology
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Westerling, Betancourt & Schwartz, in preparation



We mvest gated smmulbnsous changes fom

Human-Iinduced Changes 1950 0 199
in the Hydrology of the Western -
United States

Tim P. Barnett,™ David \ ¢e," Hugo G. Hidalgo,® Cetine Bonfits?
jamin D. Santer,” Tapash Das’ Govindasamy Bala® Andrew W. Voood,?
Nozawa,* Arthur A. Mirin,® Daniel R. Cayan®™ Michael D. Dattinger™”
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Trends in warmer winters, less
snowpack, earlier streamflow, more
large fires in West mostly due to

greenhouse gases.
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Regional Assessment of Invasive
Species and Wildfire Responses

to Recent and Projected Climatic
Trends in the American Deserts

&2 | A Guide For Monitoring,
Mitigation, and
Adaptation to Plant
Invasions and Climate
Change




