How can we exploit
fluorescence simulations
and retrievals?

(or: what am | doing here?)

lan Baker
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Simple Biosphere Model (SiB)

la A

® Enzyme-Kinetic model Simple Biosphere Model, version 3.0
(Farquhar, Collatz, Ball-
Berry)

® [ower boundary for » [0 Canopy -

atmospheric models-
but with ecology!

® process-based;
mechanisms

® Self-consistent (LE, H,
Carbon)

® short timestep (10 min)
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GPP; What do we think!?

® Global total

= 120-125 GT |
(Beer; |PCC) Beer et al,,
2010
- 150-175 (Welp) o
- 120-140 (SiB)
® Spatial

Distribution?

North America? /
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Variability

® With a single model
(SiB), we can get
multiple GPP
solutions based on
phenology
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How can we constrain
the model(s)?

® isotopes (Suits et al.,2005)
e OCS (Berry etal.,2012)

® fluorescence
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pmmancroeaml SiB Fluorescence

1.2

sl Parameterization

g 08

y =-2.3969x% + 3.0519x + 0.4262
R*=0.69201

PEPY bl Semi-Empirical

0.4

photosynthesis yield = Je/Jo = x

0.2

0

0 01 02 03 04 05 06 07 08 09 rate constants
kn = 0.05043 * exp(5.1473 (1-x))
kf = 0.05
kd = 0.95
kp = 4.0

fo = kf / (kf+kd+kn+kp)
fm = kf / (kf+kd+kn)

dfv = 0.8 * fm * x
fs = fm -dfv

RTc is very simple (no BRDF)!
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CANOPY PHOTOSYNTHESIS ¢
moles/m’/s
Global Mean = 9,15
,? ) = Fy -

GPP, g C'month

ARM/SGP

FLUORESCENCE
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mol/m2/sec x 10
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"7 ASSIM: CANOPY PHOTOSYNTHESIS - Diurnal composite

Bl  SiB: diurnal
composites

® stressed (red) and
nonstressed (black) sites

FLUORESCENCE - Diurnal composite
Lat: 37.52, Lon: ‘9686 .

GPP shows pattern
similar to what was seen
in Jaume’s talk

® But...Fs doesn’t

® \What does this tell us?
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Why am | here!

® What do | want!
- input from plant physiologists
- multiple models

® What can | contribute!?

- coupler between physiology and retrieval

- evaluation?




