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AIR FLOW IN ECOSYSTEM

® Air flow can be imagined as a horizontal flow of numerous rotating eddies
® FEach eddy has 3D components, including a vertical wind component

® The diagram looks chaotic but components can be measured from the tower
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EDDY-COVARIANCE SENSORS
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Dwarf Cypress (55’ tower)

 Measures ET, NEE, CH,
 Net radiation

* PAR

* Wind speed and direction
« SW/GW stage

« GW temperature

« SW temperature

 Air temperature

* Relative humidity

e Barometric pressure
 ORP
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Cypress Swamp (120’)

 Measures ET, H, NEE

e Net radiation

« PAR

 Wind speed and direction

o Surface/groundwater stage
».Ground-water temperature

« Surface-water temperature
o Air temperature

o Relative humidity

o Soilitemperature

e Soil-heat.flux

e SOIl. molsture




Pine upland (120’ tower)

 Measures ET, NEE
* Net radiation

« SW/GW stage

« GW temperature

« SW temperature
 Air temperature

* Relative humidity

e Soil moisture

e Soll temperature
 Soil heat flux




Available energy explains ET variability

ET, in millimeters per month .
P Net radiation

Dwarf Cypress
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Conceptual Model

T

| +NEE, at night
Resplratlon Re (son respiration)
b~

'-""w

" o v i-. _§ L ‘ -H_ : ._' o "t *-1_':
g e .;' -NEE during day™ . eS0T ek
J Productmty GEE (Photosynthe3|s) |

Methane production (CH,)

NEE is net ecosystem C exchange, measured with gas analyzer
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B. Cypress Swamp
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C. Dwarf Cypress
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Links between Water and C Cycles (Water-Use Efficiencies, WUE)

NEE Cstored per mm ET (scaled to m?)

ET, in millimeters per month

Pine Upland 1050(yr1 4) 1070 (yr2 °) -700(yr1 4) -700 (yr2 °) 0.7/1.0(yr14) 0.7/1.0(yr2°)

Dwarf Cypress 970(yr1 4) 900 (yr2 ) -450(yr1 4) -400 (yr2 ) 0.5/0.7(yr14) 0.4/0.7 (yr2°)

Cypress Swamp 1000(yr1 4) 1100 (yr2°)  -900(yr1 4) -1000 (yr2 °) 09/1.4(yr1%) 0.9/1.4(yr2°)

lUnits are millimeters per year
2Units are g C per year
3Units are g C per millimeter ET or (/) moles CO, per mole ET

Forested wetlands are more “efficient” at using water to store C.



Conclusions — Key Issues

Pine and cypress forested wetlands are atmospheric C sinks on monthly and annual time
scales.

C uptake (NEE) was greatest at Cypress Swamp (-900 to -1000 g C per m? year), moderate
at Pine Upland (-650 to -700 g C per m? year), and least at Dwarf Cypress (-400 to -450 g C
per m? year).

Seasonality in C uptake rates was enhanced by the growth of cypress leaves in early April
and decay of cypress leaves in late October.

Changes in EVI served as a useful surrogate for monthly and seasonal changes in NEE.

Respiration was enhanced when water levels dropped below land surface, likely due to
enhanced soil respiration.

For more information:

http://www.biogeosciences.net/12/2285/2015/bg-12-2285-2015.html




Blue Cypress Flux Static _ USGS/SJIRWMD

4-component net radiometer
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Atmospheric / Ecosystem Carbon Exchanges
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<> GEE (gross ecosystem C exchange)

Re (Respiration)
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Carbon Cycling Response to Fire
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