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Soil Control on Stream Biogeochemistry

Soil Type Control on Stream
Carbon Export? (Oxisol-Ultisol)
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Flow paths and carbon export
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Flow paths and carbon export
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‘ Overland Flow Response to Storms

soil surface
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Discharge (mm 5min'1)

Stream Flow Response to Storms
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Stream Flow Response to Storms
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Distribution of Mobile C Forms in Solution

DOC - surficial  DIC - deep soil
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‘ Stream Flow Response to Storms

50 —
177 mg DOC m™
Feb. 24 = Discharge
—— DOC flux
40 - - 40
o Small increase ES
E 30 in streamflow 30 €
(@®)]
g - =
g 5 !arge Increase |, 2
@ in DOC flow Q
§ | .
10 - d \ ! v ' -10 DOC (stream):
U Oxisol < Ultisol
7.6+0.30 < 9.2+0.25
0 - - - I . . . . . . .
01-Oct-03 01-Feb-04 01-Jun-04 01-Oct-04 (mg/mzlday)

y e

G
Johnson et al., in press, Hydrological Processes gj Cornell University
SR



' Stream Flow Response to Storms - DOC

« Early DOC flushing
from solil surface at
onset of rain

 High DOC
concentrations even
after discharge ceased

« Greater surficial flow in
Ultisols creates greater
DOC export than in
Oxisols
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» Late CO, flushing from

‘ Stream FlOW Response groundwater after rainfall
to St()rms — CO . Gr(_eater deep flow in
2 Oxisols may create
greater CO,, export than
o in Ultisols
15 8
'\_\'
- 10
Dissolved CO,,
EC -
———+ 0
0 15:00
0 30
£ A. c
5 7
= =
~F=E - 20 N %
- 20 = E

;—“&%

(&5 )} Cornell University



Stream Flow Response

to Storms
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' Take-Home Messages

Surficial flow paths are dominated by DOC,
deep flow paths by DIC.

Differences in stream losses of DOC and DIC
between soil types are more pronounced than
those of water due to different flow paths.

Deep soil flow paths may lead to greater C
losses than surficial flowpaths!

Models that predict stream C exports have to
consider soil properties.
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‘ Spare Slides for Discussion
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Stream Flow Response to Storms
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From C Production to C Flow
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From C Eroduction to C Flow
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‘ From C Production to C Flow
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« Streamflow DOC
concentrations tracking
the aboveground DOC
concentrations

e DOC flushing with
groundwater recharge

« Seasonality important
for determining annual
C budgets, but what
about storms?
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Outgassing of CO, from Streams

(via Henry’s Law)
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Proportion of Different C Species

CO,-C outgas evasion Solid Phase
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‘ From C Production to C Flow

Not only DOC.....
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Inorganic C Flow in Subsoils?

Groundwater emergence




‘ Stream Flow Response to Storms
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