Climate effects on riparian zone control of DOC

In boreal headwaters streams:
Does riparian zone control amplifies climate response?
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DOC is increasing!

e 50%-100% increase 1990-2005
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Why is DOC is Rising!

Temperature originally linked via “enzymatic

latch”.

Other Suggestions:

Rainfall, Acidification Recovery

lonic strength, N-dep, CO,

Still looking for mechanism(s)...
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brief communications

Export of organic carbon from peat soils
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But the time-series for 35 years show both
increasing and decreasing trends
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Is Runoff the driver?
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Is dissovled Sulphate the driver?
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Air Temperature?
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Flow and SO, drive annual TOC over 35 yrs

Future climate (2 C warmer, 25% more flow)
giVGS 6% TOC increase. (Erlandsson et al. GBC, 2008)

Is that it?
§ : Tmf

LB T/):

0.0 - + - o e \Q%+
Temp cl S04 Q 4 Al







Shallow Groundwater has low DOC (< 2 mg/L),
Streams are 10, 20, 30 mg/L

Runoff DOC comes from “Connected” Organic Soils
in the Near-Stream/Rpiarian Zone and Wetlands

Depth (cm)

100

120

140




Building the Boreal Landscape —




\\ Riparian Zone, | H" i #
~ > ilIslope/Upland, #
- J Hydromorphic- / . .
—— / SO | IS w““”‘ - / Val’ 10 U_S__?O | IS (often podsols in SE)
e { § o . = 2 4“;"” g 'V "
\ —

GO e o

Y

—

.‘n

Anoxic conditions

Biological Activity \L

g-bial Decomposition \é



\\ Riparian Zone, 77 ’,”/1/

S ~ Hillslope/Upland, »
I' Hydromorphic / : :
, VaI’IOUS SO'IS (often podsols ini’

( G o e T

. — —

=

| —




~._ Riparian Zone, /

S Hillslope/Upland,
I Lateral drainage /
’ / (ore) Vertical dramaqe g
l & = o — ‘ ’r' g

‘v
N

!
N

~o——

I‘i...
| —

_.(‘ ’

...
—
i
7/
\




NN = AT
~._ Riparian Zone, // Hillslope/Upland,

I Lateral dramaqe "'/ /
" / (More) Vertlcaldramaqe o
— =

aws lzaVe 5/13,0%9@//3 -
SOl influencerlows)

short term—» "a’”d c. Traﬂéport

-




- &N’E"?

mﬁ‘fﬁm i mﬁ”




Riparian Concentration Integration Model (RIM)
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Abstract. The riparian zone, the last few metres of soil 1 Introduction

through which water flows before entering a gaining stream,

has been identified as a first order control on key aspects of In the effort to understand how stream water is influenced
stream water chemistry dynamics. We proposc that the dis- by catchment inputs, the riparian zone (RZ) has been identi-
tribution of lateral flow of water across the vertical profile of fied as a key part of the catchment, especially when consid-
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Chemostat
— whatever passes gets the same "color”
-- Instantaneous, no storages involved
- Vertically differentiated

Riparian Chemostat

Static



Landscape/Catchment Water
# Runoff Chemistry

The Riparian Zone is:
1. A Solution
2. A Panacea

3. The Ultimate Black Box
4. One zone to Rule them all...




Riparian Model - Tool for Hypothesis
Testing, Conceptual Development

Example: Seasonal variation of shape-factor f
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Krycklan Riparian Observatory
Testing the Riparian Hypothesis/Dream
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observatory

13 Sites

5 Depths/ Site

2 Lysimeters/ Depth

1 Gw-Well/ Site

9 Sampling Campaigns

TOC*, pH, absorbance,
anions, cations, 018

+ lots of help!




Riparian Soils: Temporal Variations
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Seasonally Variable Chemostat [sic}

Riparian Chemostat

Varying with:
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Temperature Sensitivity of DOC profile
— captures seasonality, improves fit!
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Modeling a decade of DOC Dynamics
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Why does the Riparian Zone Amplify
Climate Change effects on DOC?

Warmer
More rain
Less show

More runoff all year




Seasonal Chemostat and Climate Change

- less snowmelt, more autumn flow
- more flows when soils warm

Soil solution profiles
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TOC Increases In a future climate

Statistical Riparian
Regression a Model b
Mean TOC
Increase ~1 mg/L (6%) ~4 mg/L (25%)
Autumn peak N
difference 10 mg/L

IPCC Hadley A Scenario,
1.5 C temperature increase, 25% more runoff (HBV modeling).

Department of Aquatic Science and Assessment

aerlandsson et al., 2008 Global Change Biology ; PWinterdahl et al., in revision, Water Resourc
Research.
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. Warmer, wetter climate amplifies

DOC export from the Riparian Zone:
Shift flow from Spring flood (cold soill)
vents through warmer solls
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Thanks for your time!

...and all these years
to dig into the RZ with
friends and colleagues.

LOOK ! A TRICKLE OF
WATER RUNNING THROUGH
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