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Charcoal to Forest Soils?
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Thinning can increase tree C

But not whole ecosystem C
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Schaedel et al. 2017. Four study replicated sites
in western Montana, 1, 2 or 4 thinning entries.



Fire and mineral soil C & N

A) Carbon : B} Nitrogen
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Recurrent fire can reduce soil C

Pellegrini et al. 2017

Noted impact on forest floor C & N
Often minimal effect on mineral soil C & N

Nave et al. 2011
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PyC: Rapid formation of passive C

Rapid formation of
passive C
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Is PyC a significant part of
ecosystem
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* Forest floor, down
wood and overstory
produced similar
amounts of PyC

« Boreal fire

— ~4.8 Mg PyC ha™’

— 27% of C

— 115-383 Tg PyC yr
 Where does PyC go?

Santin et al. 2015. GCB



Where does PyC go?
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Santin et al., 2016



PyC conversion rates v temp
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Global Fire PyC Production?

PyC production
(g PyC m2yrt)

GFED4 (a) and
TEMG (b)

Monte Carlo
analysis of CO,/PyC
ratio

=0.2 -0.6% global NEP
=153 Tg PyC yr"

Wei et al. 2018
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Soil PyC PIPO 0 - 3 fires in 130 years

Frank Church and Selway Bitterroot Wilderness

PyC in O horizon (kg ha™') PyC in mineral soil (0- 10 cm)
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PyC Production with Res




Charcoal mass in the O horizon (kg C ha'1)

Restoration treatments
(FFS Plots MT) and PyC

PyC in O horizon (kg ha™') PyC in mineral soil (10 cm kg ha)
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Fuel Consumption and

PyC Formation
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Hypothetical PyC with two or
ten fires in 200 yrs

After restoration After 1 0 surface
(thinning plus fires
surface fire
) 200 years 110 Mg C ha™
-1
60 Mg C ha 5 Mg ha™
5Mg ha™ 10 Mg C ha”
10MgC ha™
) 92 Mg C ha™
100-year-old 85Mg Cha
forest Total =218 Mg C ha™
Aboveground JERH Mg C ha™
Surface fuels Pl Lol
Litter and duff | 90 Mg C ha” - . After 2 crown
Mineral soil oy " 5 Thinning, no fire fires
(charcoal)
60 Mg C ha™ 200 years 60 Mg C ha™
—1
10 Mg ha—‘l 20 Mg ha -
20 MEI C ha—1 20 Mg C ha
85 Mg C ha 88 Mg C ha™

Total =188 Mg C ha™
DelLuca & Aplet, 2008
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Questions

= - o ]
5 b 4 ]
ol A y . 4
I\ A v 3 s, 7
¢ 1€ ents: a8
i Fi it ot 1 . T T _._
i 10k § 2 o :_r:]’____._ ‘4 = s
==

| ; B L Sk
" Thank ocoIIaborators 3on, Michael Gundale,
8, -:d

&

_ Derek MacKen2|e GregA t, Re Brlmmer Valerie Kurth,

+ Melissa Pingree, &Trmturgoyne IPart of this was research
funded by.thie National S€ience Foundation (NSF-DEB A\ward
0317108), USDA-Mclntire Stennis Program, and the USFS.

UNIVERSITY OF

MONTANA




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Thinning can increase tree C�But not whole ecosystem C
	Fire and mineral soil C & N 
	PyC is a legacy of all fire events
	PyC: Rapid formation of passive C
	Is PyC a significant part of ecosystem C?
	Where does PyC go?
	PyC conversion rates v temp
	Global Fire PyC Production? 
	PyC Storage with Fire Northern Rockies
	Soil PyC PIPO 0 - 3 fires in 130 years �Frank Church and Selway Bitterroot Wilderness
	PyC Production with Restoration
	Restoration treatments �(FFS Plots MT) and PyC
	Slide Number 17
	Slide Number 18
	Hypothetical PyC with two or ten fires in 200 yrs
	Discussion
	Slide Number 21

