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Atmospheric CO, (ppmv)

Terrestrial carbon cycle feedbacks now dominate

non-anthropogenic sources of response uncertainty
in many climate models
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We do a decent job monitoring regional
terrestrial carbon uptake and emissions
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Eddy covariance is mature technology
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Forests are growing!

Black = WLEF, Green = Willow Creek, Red = Sylvania, Blue = Lost Creek
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But: Disagreement on magnitude
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But: Interannual variability is not insignificant!
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But: lakes and riverine systems

process much of this carbon!
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And: Freshwater system carbon cycles are
embedded in complex regional networks

Flux rates in Gg-C yr-1
Pool sizes in Gg-C
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So: Lakes and streams processes much allocthonous carbon

Evidence for the respiration of ancient terrestrial
organic C in northern temperate lakes and streams PNAS, 2012

S. Leigh McCallister™' and Paul A. del Giorgio®
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Trophic status affects magnitude of
carbon budget terms

NAF

ﬁ5

\ cppsoo ::> ‘::>\ Gpl;:zn /é

mpul ﬂ(ﬁ output JLzS
DIC $3% S ‘5’
DOC 43%

POC 4% Eutrophic Mesophic
DOC: S mg L™ DOC: 5mg L™
TP: 100pg L~ TP:3Spgl™
ﬂ» 28 | | 141
\ /
. B » . \—GPPd0__ ]
= GPP: 74 é mmmm 63
53 JLH ':\>
43 L 17
4 77 _
Oligotrophic 6 Dystrophic
DOC: 2mg L™ DOC: 20 mg L™
TP: Sug L™ TP: 20ugL™

Hanson 2004



Globally, lakes are warming faster
than the atmosphere

JAS Lake trends 1985-2009

[(J JAStrend (p < 0.05)
o JAStrend (p > 0.05)
/N JFM trend (p < 0.05)
& JFM trend (p > 0.05)

Schneider and Hook, 2010 GRL



Regionally: Warmer winters, drier summers
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Greenhouse gas forcing manifests in
lakes in a variety of ways that we can
measure and should analyze

Climate driver solar radiation

Climate regulators | GHG, ozone, aerosols, cloud cover \

Climate response and forcing | UV, PAR, IR | | air temperature | | precipitation |

. water water temperature water level
Physical : . .
transparency thermal stratification ice cover
: . hypoxia, anoxia nutrient terrigenic

¢ , M .

Sentinels Chemical dead zones cycling <€ CDOM

v v v

fisheries phenology clear-water phase
(cold vs. warm) (organisms, processes) (timing, intensity)

Biological

Williamson 2009



pCO2 trends are evident in NTL-LTER lakes
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Aqguatic carbon: we could do more!

Trout Lake(Oligotrophic) Lake Mendota(Eutrophic)




CO, flux (mmol + m2 + day)

Ice covered lake CO, is systematically
under-sampled in winter

400p
250 Crystal B
rystal Bog -
- - - = Trout Bog : 30p
200 Crystal Lake
------- Sparkling Lake 5 300F
150 1 ¥
100 -
50 1
o -
50 ' | | ' ' ' . , 50 p \
Apr. May June July Aug. Sept. Oct. Nov. 0 I : , , l :

Apr2005 Jul2005 Oct2005 Jan2006 Apr2006 Jul2006  Oct2006

Riera et al 1999 Huotari et al 2009



We could fix that

onset”

H IIBD “Dissolved Oxygen Logger

PIN: U26-001 R e —
S/N: X000 TN F iy

Onset Patent No. US 6,826,664

www.onsetcomp.com

Assembled in USA



1986—-2010

Lake Mendgota pCO2 by Year from
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We can build flux towers on lakes too!




And scratch our heads about it!

Mendota dally CO, flux in gC/m?/day from Jan-Oct 2012:
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What else might we do?

Keep monitoring terrestrial carbon cycles
— Add NTL-LTER to the mix (lakes, wetlands, and forests?)

Investigate automated under-ice carbon cycle

observation

— Interface with GLEON about global lake monitoring of
carbon

Get a linked landscape modeling working group going;
new LTER working group on long-term trends
proposed by C. Thomas (Oregon State)

Whatever smart people like Carpenter, Hanson, and
Stanley say we should do!



