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Assimilating earth observation data
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Assimilating products

Data Assimilation Scheme
(KF, EnKF, 4DVAR, etc)

MODE
- T T T~
’
\ Assumptions !
y - 7

—_— e -—

%,
~//# CTCD
Centre for Terrestrial
Carbon Dynamics

7’

7’

B e

- ~
Assumptions
- e o -

’ - - —y \
Assumptions
] -

—_— o -—

Pt
E‘

Observations

N
—
/

Observations

For example: soil moisture
from SMOS and surface
temperature from MODIS




Assimilating observations

Data Assimilation Scheme | Observations
(KF, EnKF, 4DVAR, etc)
! \ Observations
Observation Operator
<4 Assumptions_ v e.g. reflectance,
I backscatter, etc...
MODEL Assumptions in the observation
- operator are made to be consistent
/ ~ . .
: with those in the model
\ Assumptions }
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DALEC results: NEP

DALEC MEP, no observations
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JULES: 1D Radiative Transfer
(using a 2-stream model)
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Observed reflectance
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Geometric Optic Radiative Transfer
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Modelled vs. observed reflectance
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RT scheme equivalence




Problem with 1D approach

® It is problematic to correctly:

— a) calculate fAPAR, and
— b) model the observed EO signal.

€ In fact, for most cases, given the correct LAI
JULES* will not calculate fAPAR correctly.

* and most other GCMs and DVMs!
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Two options

€® Add more detailed RT into JULES

- e.9g. GORT, FLIGHT etc.

® Accept that 1D variables are “effective”

- requires restatement of the 2-stream model.
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More detailled RT

v Will provide the most control over the light
iInterception and EO prediction by the model

Development time
Computational overheads

Requirement for significant additional
iInformation and/or modelling
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Effective variables

v Easily implement in JULES 2-stream
v Little additional information required
v Allows calculation of true fAPAR from true LAl

X Only deals with integrated fluxes
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A potential way forward

€ Pinty et al. (2004, 2006) propose a correction
scheme to the two stream model.

€ Uses a simple model to move between real
LAl and effective LAI.

— function of the solar zenith
— Adds only 2 parameters to JULES

€ Will permit direct comparison against MODIS
broadband albedo (MODA43).
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kemel weight
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A third way...

€ Recollision probability:

After a photon has undergone a scattering
event within a canopy the most significant
variable con_trollin%lts fate Is the probability
of it interacting with the canopy again.




