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Items

1. Carbonyl Sulfide (OCS)

2. Chlorophyll Fluorescence

3. SiB4

4. Distributed land in CESM

mechanisms to 
constrain GPP



GPP

• Multiple models obtain similar NEE results, 
with factor-of-2 differences in GPP 
(Huntzinger et al, 2011)

• Constraining GPP in our models is 
important



Using OCS to constrain model 
photosynthesis



WLEF
Huilin can make 
CASA resemble obs 
by multiplying ground 
uptake by 3X Kettle, 
to 1/3 of total uptake

SiB did not give 
realistic results in this 
inversion framework: 
Does component 
behavior give any 
insight? 



SiB-plant uptake

SiB-CASA GPP are similar 
until late summer, early 

fall, when SiB GPP is larger. 



SiB: plant 
uptake

• Photosynthesis (not 
shown) goes to zero at 
night

• OCS uptake by plants 
does  not

• Reason: stomatal 
conductance does not 
go to zero

Oklahoma/SGP

WLEF



SiB-soil uptake

Soil OCS uptake is somewhat opposite of 
GPP; more CASA uptake in fall, winter 
(strong temperature response in SiB; 

footprint?)



SiB: OCS ground 
uptake sensitivity
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MOISTURE RESPONSE: Temp = 15C
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MOISTURE RESPONSE: all temperatures

SiB results, WLEF



Observations: 
ARM-SGP 
results (Joe 
Berry, Elliott 
Campbell)
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MOISTURE RESPONSE: Temp = 15C
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MOISTURE RESPONSE: all temperatures

More Obs 
(ARM): 

• Obs and SiB plots have opposite sign 
conventions

• The ground uptake has become more 
complicated

• As usual, there is no ‘magic bullet’

SiB

Obs



what  have we learned, and how can 
we use it?

• SiB has very little moisture response for soil OCS uptake; 
temperature response is strong, and very different from Kettle

• ARM-SGP Obs are different still; we have work to do with 
respect to OCS flux at the soil-air interface

• CASA shows continued OCS uptake by soil through the winter; 
realistic?

• SiB/CASA are similar through midsummer. We’ve identified some 
differences in soil uptake, what about GPP (magnitude, timing)?





SiB3 results, Monthly-
mean diagnostics

Frankenberg 
et al., 2011

• Light-response vs 
Enzyme Kinetic
• Midday obs vs. 
monthly-mean





•  Fluorescence multiplied x 3600 to fit on graph
•  Radiative transfer?



CESM/CLM

• Distributed land in CESM

• What experiments do we want to run?

OLD NEW


