Drought Mortality: Implications for carbon and fuels

John Battles, Professor
UC Berkeley
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DX site: Sequoia Kings Canyon National Parks

USGS Collaborators: Nate Stephenson and Adrian Das
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Dead tree cycle
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Fate of standing dead trees

1. Decay
2. Degrade
3. Fall




Species

Sequoia NP/
USGS Forest
Demography

(and size) diff

>~

e~

ZUSGS '

science for a changing world | '

erences In fall rates

L]
R — ABCO
N T ---- ABMA
. —— CADE
.
e ---- PUE
---- PILA
L e & -
g y . — PIPO
. —— QUKE
b, .
3 -
5 3
[ ; "
T w0 | S T
S S \
o, -
£ Y N
T Wy -~
C b S
LY b Tl
[73] ks ~
S \\ h\\.H
o =N \:x "
O N
M
e
Rt
Q\.‘\-\.
=
M.>"-\.
o Uy
I T
O i
[ [ [ [ [ [

Years since death




Wood Decay Rates

Harmon, M. E., Cromack, K., Ir., and SmitH, B. G. 1987, Coarse woody debris in mixed-conifer forests, Sequoia National
Park, California. Can. J. For. Res. 17: 1265-1272.
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FiG. 1. Mean density of Abies concolor boles as a function of time
since falling. The density of boles on the ground for more than 24 years
was adjusted to reflect volume losses.



Dead tree cycle

Live tree Dead tree 1000+ hour fuel




Dead Tree Cycle: Prellmmary model
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Fuel Distribution
2017 vs 2030

By 2030 hoe-
1000+ hour fuel load doubles
75% of the plots > 100 tons/ac | £ Tfe—arm”
90% have a least 60 tons/ac s , | 2030
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Quantifying theoretical risk

The scale of present tree mortality is so large that
greater potential for “mass fires” exists in the
coming decades...
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FOREST RECOVERY AFTER DROUGHT MORTALITY:
PRELIMINARY RESULTS FROM SUMMER 2017

Lauren Cox, PhD student, UC Berkeley

L ETRYSAY. was =

:
v
‘ | :
Y ! %
by { ’El i
- ; g- . ‘J v |.2 /‘
L # ’ :
g A
.l . - vl ; e
A ‘:‘. - —— I
2 ¥

o




Seedlings per ac
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Saplings
stems = 4.5 ft ht, < 4 in DBH
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Shrub cover

Shrub Cover
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Yosemite Mixed Conifer Site
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Basal area (ft2 act)
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Saplings per acre
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ﬁ-hi

Incense-cedar Sugar pine Ponderosa pine CA black oak



Seedlings per acre

Sequoia-Kings Canyon

Seedlings: stems < 4.5 ft ht
1000 -
900 -
800 -
700 -

600 -

500 +
400 -

300 -

200

100

White fir Incense-cedar Sugar pine Ponderosa pine CA black oak



Yosemite DX Sites

Seedlings: stems < 4.5 ft ht
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Saplings per acre
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