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Precipitation-driven POC export?

¢ POC erosion is important
in global C cycle,
especially in active
mountain belts

¢ lotall POC and nen-fossil
POC increase with
suspended sediment
(eresion)

o Nonefiossil POE

prererentialliy mobilised
during rainiall

e e el 2008 (INattrerGEPSEIEnce,)




Pacific NorthiWesk, £# .

Project aims

¢ Understand sources ofif POC
and processes which
mobilise it in areas where
there Is precipitation but no
extreme mass-wasting

» Quantify leng-term export of
total-POE and nen-rossil-
POC firom these settings

¢ WO case studies In fierested
Uplands euUtsIGe the troplcs:
SWittzerlanarandrWeSstern
@regen




1. Alptal, Switzerland: sampling
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1. Alptal, Switzerland: POC load

» Relatively high
POC concentrations

¢ Initial dilution by
POC-poor lithic
materiall in channel

¢ Ihreshold at

~500/ g st
(~1600 mgl I=*;
~400 | s):
MOdErate
conditions
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1. Alptal, Switzerland: POC sources
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» Whenilandscape is activated, POC is mobilised g - SR
frem soil and/or Vegetation, NOIFlandslides e | " S
¢ Delivered by overlandl flow: rather than deeper- N .
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and Coast

2. Oregon: Cascades
‘gﬁg

Can these conclusions
e extrapolated: to
other sites?
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¢ Compared to
Switzerland:

— 10x lower SSC

— Much higher &
more variable
O6POC

& Similar
diitutien as @
INCreases) bl
On ChIs
timesecale (<5
Vears) no
SUBbSeEqUER
POE addition
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2. Oregon: POC
sources

¢ Little evidence
of fossil POC
(except in
Alsea)

¢ Vegetation
directly
SeUrced by,
SthEaImS

¢ Possible soil
mebilisation in
Eeast Range

llSll

Switzerland

H.J. Andrews (Cascades)
Hinkle (Cascades)

Trask (Coast)

Alsea (Coast)




@ Alptal vs. Cascades llSIl

Two points on a continuum HJ Andrews Experimental Forest

Long Term Ecological Research

, Steep slopes rising
from narrow channel

. Strong channel-
hillslope coupling
- Frequent overland

flow under moderate
conditions

2 High SSC; low %POC
, Mixture of fossil & fossil

non-fossil POC
2 SR
. Increase in %POC at ~No Ipcl_ll'ease in %POC
high Q due to at high Q under
- moderate conditions

activation of soil . . :
IO hillslope inactive

., Wide valley bottom

. Riparian vegetation &
alluviation decouples
hillslope & channel

- Overland flow rarely
occurs

, Low SSC; high %POC
. Nearly all POC is non-




o Alptal:

— Rating curves:
relatively more non-
fossil POC exported
at highr @ than fossil
POC (and SS)

Long-term flux
moedelled using 10-
MmN discharge
Fecorads 1985-2009

Yieldl oft non-=fiossil
POC: 17=£5 tonnes
K2 it (60561 O
total POEC exXpPoKt)
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¢ Oregen: Werk-In-progress) bUt CUrrent data stiggests nemn-
fossiiFPOE export fltx st likely: ter ber arotne an order of
maeRitbideressrthantAlptals=Smnpimtmr estiiiiabe




The global picture:

non-fossil POC and yields (all'in t km=2 yr1)

Taiwan: ~31;

(Hilton et al 2008,
Nature Geoscience)

Alptal, Switzerland:

B 201-1553

== ~-="" /Bowman et al 2009, Science

GangEsFBranmaputrai ~ sy New! Zealandi ~34: (Hilton

(Vo Galyr et alt 2007, Waturiey el g/ 2008, Glopy BIogELCHEN CY/CIES)
2008, GCA My LUpKeEr, PP tHESIS 201°1)

Potential globall area for! precipitation=driven POC export >> global area of
active moeuntain: beltss— BUIFmust be accompanied by high clastic yield for
effilcient bzl
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