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4. Distributed land in CESM




GPP

® Multiple models obtain similar NEE results,
with factor-of-2 differences in GPP
(Huntzinger et al, 201 1)

® Constraining GPP in our models is
Important




Using OCS to constrain model
photosynthesis

Model vs. observations Simulated plant and soil uptake
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Model vs. observations W L E F

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

SiB did not give
realistic results in this
LI IR ‘ inversion framework:
observed gl Does component

o behavior give any
insight?
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Soil Temp (K)
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SiB-plant uptake

WLEF Plant OCS

Simulated plant and soil uptake
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COS ASSIMILATION - Diurnal composite
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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
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Soil OCS uptake (pmol m* sec
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Soil OCS uptake is somewhat opposite of

S A B B TR TR GPP; more CASA uptake in fall, winter
(strong temperature response in SiB;
——— footprint?)
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Ground OCS uptake (pmol m* sec”) Ground OCS uptake (pmol m* sec”)

Ground OCS uptake (pmol m* sec”)

SiB results, VWWLEF
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Canopy COS and CO, Flux Measurements
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QCO, flux from QCL and IRGA show agreement with respect hl\ ‘

to diurnal variation and magnitude of flux.

QSignificant diurnal variation in COS consistent with peak $ s \ /
CO2 uptake

QScatter in COS reflective of large flux relative to background '
USoil COS flux is a source, contrary to most chamber and =—F_CO2- LICOR
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atmospheric tracer studies which consider the soils to be a F_C02-DOF

Local Time (CDT)

USoil COS flux is small relative to canopy flux

Observations:
ARM-SGP
results (Joe

Berry, Elliott
Campbell)




Soil COS Flux and Temperature

ObS LAt soil temperatures above 20°C, M O re O b S

COS production dominates

(Between 10-20°C soil can be a sink
or source A RI V I o
°

.. QPossibly both temperature and
plant activity influence diurnal soil
COS flux variations
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® Obs and SiB plots have opposite sign

conventions At 15°C

® The ground uptake has become more
complicated
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® As usual, there is no ‘magic bullet’
Kettle 2002




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?

e SiB/CASA are similar through midsummer.We've identified some
differences in soil uptake, what about GPP (magnitude, timing)?
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SiB3 results, Monthly-

GPP (g C)

GPP (g C)

500
375
250
125

ol
0.0000

PRRFEIFEE EE——

mean diagn

— T T

tropical forest

GPP (g C)

| |

PRI Y

0.0012 0.0024 0.0036 0.0048 0.0060
Fluorescence (mol/m2/sec)

500/

0.0000

T T T

needleleaf forest

0.0012 0.0024 0.0036 0.0048 0.0060
Fluorescence (mol/m2/sec)

500»Vvv|‘vv‘r!rvv‘

375+~

T

tundra/desert

<. ™ r
0.0012 0.0024 0.0036 0.0048 0.0060
Fluorescence (mol/m2/sec)

ostics

500 T

LI e e o e e o S S SN N I

deciduous and mixed forest

125+

0-":‘.A|AAH;‘.A,.AA,‘
0.0000 0.0012 0.0024 0.0036 0.0048 0.00
Fluorescence (mol/m2/sec)

500 T T

shrub/groundcover

o [
0.0000 0.0012 0.0024 0.0036 0.0048 0.0060
Fluorescence (mol/m2/sec)

500

generic crop

_ Aoty
0.0000 0.0012 0.0024 0.0036 0.0048 0.0060
Fluorescence (mol/m2/sec)

z
B
(&)

Frankenberg
et al.,, 201 |

3 Shrubland

& Deciduous broadleaf forest

© Evergreen broadleaf forest @ Southern hemisphere
A Needleleaf forest © Northern hemisphere

T
MPI-BGC

CASA
1 =0.80 !

r° =052

f DRI
0.0 01 02 03 04 05 00 01 02 03 04 05

Fo/(Wm ™% m ™ 'se ™)
T T T T
NDVI
0.16

The | L
00 01 02 03 04

T T

T T T
FPAR
r* =0.46

LAI

? = 0.64 T

FPAR and NDVI

L
0.5 1.0 1.5
)/(Wm =2 ~"sr )

|
5000

F./ cos(S7

Figure 2. (top) Scatter-plot of 4% x 4° grid cell averages of fluorescence (Fy) vs. GPP model estimates (small dots color-
e R coded by latitude, only grid boxes over vegetated arcas and with a 1-o precision error in Fy of <0.04 Wm ~ ym !

4 ) ok shown). The lincar regression line in all pancls equals a linear fit through the origin on the basis of the MPI-BGC GPP model.
: 3 v (bottom) Normalized F/cos(SZA) vs. MODIS LAL NDVI and fPAR. The large symbols in all plots are biome averages,
further separated for northern and southern hemisphere and based on 1x1° biome classification sce auxiliary material.
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* Light-response vs
Enzyme Kinetic

* Midday obs vs.
monthly-mean
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FLUORESCENCE - Diurnal composite
Lat: 45.81, Lon: -90.08
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® Fluorescence multiplied x 3600 to fit on graph
e Radiative transfer?

ADF 5, 2012
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CESM/CLM
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® Distributed land in CESM

® What experiments do we want to run!




