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Thermotopographic Flow — Leaf-On
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= Night «—» Up-gully flow with lapse conditions
= Day «—» Down-gully flow with inversion conditions




Thermotopographic Flow — Leaf-Off
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= Night «—» Down-gully flow with inversion conditions
= Day «—» Up-gully flow with lapse conditions
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Hourly Fluxes of CO, over 8 Years (MMSF)

Respiration - Assimilation

NEE: Net Ecosystem Exchange
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Annual Net Ecosystem Productivity (NEP)
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What could drive a decadal trend in NEP?

Dragoni et al. (2010), Global Change Biology 10.1111/j.1365-2486.2010.02281.x



Increasing Knowledge = Identifying Something Unusual
and Trying to Explain it
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Were 2004 & 2005 Climatically Unusual?
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« 2004 & 2005 do not stand out climatically
* (similarly “average” in PAR, humidity, etc.)
 NEE “pulse” is not due to climatic forcing



GEP (gC m2h™

Unusual Physiology Indices in 2004/20057

LUE = GEP/PPFD [mol mol]

1.4 |
1.2 |
1.0 |
0.8 -
0.6 -
04 |

0.2 r

0.0

------------------------ 35
99-03 =—— .
2004 ———
- 2005 —— - T 4 30
N
- 2004:[7) 2.3% s
| 1 20
1999-2003: 1 15
2] 1.7% 1 10
15
y O

400 800 1200 1600 2000
PPFD (umol m 2 s™)

GEP (umol m 2 s™

WUE = GEP/F,o [mmol mol-']

FH,O (Im2h™)

0.6 |

05|

0.0 L

04 |

03 |
02 |

01 |

15 20 25
GEP (umol m 2 3'1)

30 35 40

« 2004 & 2005 do stand out physiologically
* higher water use, and light use efficiencies
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What can cause these Effects ?
... 2004 was the Year of the Brood X Cicada

17 year periodical cicada: next emergence in 2021



Periodical Cicada

« 17 years or 13 years

* Brood X (17 yr) is largest

* IN,IL,OH,KY; centered on southern
Indiana

» other branch in DC area

 root xylem feeders

* no feeding after emergence

« emergence within a few days

* mate and die in ~ 2-3 weeks

 oviposition in tree-branches

« young nymphs fall off and enter soil after
a few days

* nymphs grow over 17 years
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Annual Net Ecosystem Productivity (NEP)
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What could drive a decadal trend in NEP?

Dragoni et al. (2010), Global Change Biology 10.1111/j.1365-2486.2010.02281.x



Trend in Net Ecosystem Productivity (NEP) ?
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NEP related to Season Length ?

NEP (gCm-2)
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Location and shape of the box i
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Unstable
Stratification




Location and shape of the box//.
s varl_able (see_ footpnnt)

Footprint is different,for flux
{and storage (concentratlon)'
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Hourly
Footprints
2001:
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Aug 13




8-Day Flux Footprint Composite
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Decadal Trends: Productivity and Phenology
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2009 and 2011: subtle combination of variability
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2012: Warm Early Spring...
... led to early growth season
and possibly...

2012: very early start of season
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2012: Warm Early Spring...
... led to early growth season
and possibly early water deficit

Note: NEE for 2010 and 2012 was similar, but
2012-season ~30 days longer
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2012: Warm Early Spring...
... led to early growth season
and possibly early water deficit

Note: NEE for 2010 and 2012 was similar, but
2012-season ~30 days longer

2012

2010




2009 and 2011: both extremely low NEP...
... ho ,,extreme* events, but
subtle combination of variability

Note: NEE for 2009 and 2011 was similar, but
2011-season ~10 days longer




NEP (gCm-)

Back to the original question:

Trend in Net Ecosystem Productivity (NEP) ?
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