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U.S. Drought Monitor Movember to. 202
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Southern aspects, rocky slopes
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Ponderosa pine - piflon/ juniper transition zones

Coconino National Forest, Arizona




Poor site quality/high stand density




August 21, 2002 Horsethief Basin - Prescott National Forest




Acres impacted of ponderosa pine by
bark beetles in Arizona, 1995-2006
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2003 Pinon mor’rali’ry Coconino NF, AZ
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Recent true fir bark beetle activity in AZ & NM
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Recent Douglas-fir beetle activity in AZ & NM
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Patterns of tree mortality in
ponderosa pine forest

o
.-L-\-. ‘ _‘: o -'\“\

fﬁv‘ \
ag‘rl!er," NAU

) 93

Al b
-&|- r
}-

¥

~ 4
It i
W



Relative abundance of bark
beetles attacking ponderosa
pine by elevation in Arizona

Roundheaded PB
Mountain Pine Beetle

Williams et al. 2008. Env. Ent. 37;: 94-109



Forest Ecology and Management
257:1353-1362

journal homepage: www.elsevier.com/locate/foreco

Bark beetle-caused mortality in a drought-affected ponderosa pine landscape in
Arizona, USA

José F. Negron®*, Joel D. McMillin®, John A. Anhold®, Dave Coulson ©

« FHM EM funded study — objectives:

* Quantify stand level impacts of bark beetles on
ponderosa pine forests in Arizona

e Determine correlations between stand conditions
& site characteristics and pine mortality

o Extensive network of plots (1,100+) distributed across
National Forests in Arizona



Bark beetle impacts to ponderosa pine
by National Forests in Arizona
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Probability

Probability of ponderosa pine mortality by

elevation and trees/hectare
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Probability

Probability of ponderosa pine mortality by
mean tree diameter (Prescott NF)
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Selection of dwarf mistletoe-infected

Tonto National Forest

Live Dead
<1.6 >4.4

Average DMR

cR5 Kenaley et al. 2006. WNAN 63: 279 - 284




Mortality Associated with a Bark Beetle Outbreak
in Dwarf Mistletoe-Infested Ponderosa Pine Stands
in Arizond  wJAF 23: 113-120 (2008)

Il Shawn Kenaley, Robert Mathiasen, and E. James Harner

Porderusa pine (Finus pondeross Dougles ex C. Lmwson var. scopulorum Engelm.) mortality was evaluoted from o 2002 bark beeile outbreok in oreas infested
with souihwestern dworf misiletoe (Arcevthobiom waginatom [Willd.] Presl subsp. orypfapodum [Engelm.] Herksw. & Wiers) in o total of nine study sites in
northern Arizona. Panderosa pine martality atiribuiokle 1o bark beetles {igs and Dendrectonus spp,, Scalytidue) wes systematicolly sompled, and stand atiributes,
such o bosal aren, tree density, dworf mistietoe severity, and site indices were recorded. Panderesa pine moriolity was predominately aftributed 1o ips spp.
Although the prolonged drowght likely wes the inciting foctor responsible for the fs spp. outbreak, results supgested o strong relofiorship between ponderosa
pine morfolity ond the inferaction between crown closs ond dwarf misletoe rating doss. Ponderesa pines severely infected with dworf mistetoe and in the
intermediofe crown doss are of the greatest risk of fps spp. attock during outhreok years in northern Arizona.

Keywords: Aceuthobivm vaginatom, pondercsa pine, lps spp., dworf mistletoe. rafing
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Hazard rating for western pine beetle

% PP Ave. PP DBH Basal Area (ft?/ac)
>85 (3) | |>12 (3) | |>120 ©)
50-85 ) 71812 2) 780-120 (2
<50 (1) <8 (1) | <80 (1)

Composite Stand

Hazard Values Hazard Rating
8-09 High
5-7 Moderate

3-4 Low




Hazard rating for Ips beetles
during drought?

Ave. PP DBH

Tree density

(3)
(2)
(1)

high (3)
moderate (2)
low (1)

Site index or
elevation
low 3) |, <8
mid 2) | |812
high 1) | |12
Stand DMR
high (3)
moderate (2)
low (1)

Stand Hazard
high (10 - 12)
moderate (7 —9)
low (4 - 6)




Factors associated with pine mortality

Weather &
Climate




Compared to pre-1900 forests, today's
southwestern ponderosa pine forests are:
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- more small trees
- fewer large trees

Photos courtesy of Pete Fulé, NAU



Southwest Climate
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- Frecipitation
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Current drought is considerably warmer than two previous droughts

In the last century (N. Cobb and others)
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Increased temperatures affect
host tree and bark beetles

 |Increased host tree stress?

e Increased generations for bark beetles?




Bark beetle activity by PDSI on Prescott NF
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PDSI less than -3.0 seems to be threshold for
significant beetle activity in pine forests of Arizona




2009 was 4th driest year on record in Flagstaff
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3rd largest snow storm last week in Flagstaff
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Acres impacted vs. winter precipitation
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Generalized annual Arizona climate

(Long-term averages for each day of the year)
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Conclusions from Arizona studies

Pine mortality follows elevational/site quality
gradient

Tree or stand density (tree/ha or SDI) is also
Important

Dwarf mistletoe x bark beetle interactions
are important

Implications for forest management



Overall Conclusions
® Qutbreaks in the past

» Bark beetle-caused pine mortality occurred historically
(obviously) — drought driven

» However, magnitude of outbreaks was less due to lower
tree and stand density

® Qutbreaks in the present

» Increased probability of landscape level outbreaks with
associated high trees/acre killed

» Increased white fir and Douglas-fir has led to increase of
fir engraver & Douglas-fir beetle



Outbreaks in the future?
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