Drought Happens. . .
So make the most of it.

27 %5

Adrian Das | ‘
and

U.S. Department of the Interior
U.S. Geological Survey

RS

USGS

science for a changing world



%



BBBPIPO

\

Fourth year of a seve

Mortality Rate

2000 2005 2010
Year

CCRPIPO

15

Mortality Rate
10

2010 2015

1995 2000 2005
Year



Q
O
(O
Q.
wn
=
wn
L

Yes, but it var

B85PIPO All Mort CCRPIPO All Mort CRCRPIPO All Mont FFSTCONTROL All Mort FFSEBURN All Mort

YOHOPIPO All Mort

- Ll - °
siry N

UL U ]
siry SN

I

P
T ] 2
sy Caron

=

EUNEE TR ]
siry N

B

LN TR TR
siry N

- an - °
siry N

SUPLLA All Mot FRPIJE All Mont FFS2BURN All Mort

SUASCO All Mort

SURP All Mort

FFSSBURN All Mort

LU TR
vy Canion

°

LU T
siry Caron

LU TR
siry Caron

R T

siry Caron

EU 1} -

siry Caron

EUE 1} -

vy Caron

LOGSEGI All Mort UPTHAR All Mont LOLOG All Mort UPLOG All Mort

LOTHAR All Mort

LMCC All Mont

L L 1 - °
vy Caron

T
vy Caron

LU T R ]
vy Caron

a W a5
vy Caron

a % 9 5 9
vy Caron

L L - °
vy Caron

HOMEPICO All Mort

SFTRASMA All Mort WTASMA All Mort POFLASMA All Mort

LOGPIJE All Mont

- ’n -
siry Canmon

°

LU 1} -
siry Caron

LU TR
siry Caron

U TR
vy Caron

CIRQUE Al Mont

LU T
siry Canon

U TR
vy Caron

EMRIDGE All Mort

R T

siry Caron

vy Caron

LU T
siry Carmon

LU b

vy Caron

EMSALX All Mort

U TR
siry Carmon

LU 1 -
vy Caron




Does elevated drought mortality differ from typical

background mortality?
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Does elevated drought mortality differ from typical
background mortality?
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What’s killing the trees? Is it different
in a drought?

Breakdown of Mortality Factors

Biotic factors are
= 20142015 more prevalent

during the drought
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What’s killing the trees? Is it different
in a drought?

Biotic Factors The biotic increase
IS driven by
B 2014-2015 . 5 .
INncreases In Insects.

Percent of Mortalities

. ol

Disease Insects




What’s killing the trees? Is it different
in a drought?

Insects

Bark beetles and
other insects drive
the increases rather
than defoliators
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The Beetle is in the details.

Incense Cedar
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Surprisingly, for pines, the For firs, the increase is For incense cedars—
increase in biotic factorsis  associated with Scolytus normally without a strong
NOT due to bark beetles. bark beetles. bark beetle attacker— the
It's a weevil! increase is apparently

driven by a rise in

** Mortality increases during drought are apparently, in Phloeosinus attacks

part, driven by organisms that are considered minor
players in typical conditions.



What does this mean for structure and composition?
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» After four years of

* In the non-drought period, drought, the small size
small trees were increasing, class looks much like it
particularly incense cedar. did 20 years ago, though

middle classes still low.



Summary

Even in extreme drought, mortality is
spatially variable

In our plots, the size structure of mortality did
not change substantially. But the species
composition did.

Increases in mortality were associated with
strong increases in biotic attack.

There is evidence that there were substantial
increases in the activity of insects normally
considered minor players.



Where to next?

* Tying plot data to remote sensing to get
an understanding at the landscape scale

« Causes of spatial variation in mortality
» Lagged effects of drought

« Temporal trends in causes of mortality
through summer



