Introduction

The main goal of the LBA-DMIP is to understand how the different land-surface
models (LSM) simulate the biogeochemical processes in the Amazon. Moreover, LBA-
MIP is designed to research the land-surface processes over tropical and temperate
regions of South Amenca.

Data analysis of carbon, energy and water fluxes measured by flux towers and
resulting from models produce a consistent analysis of land surface budget. We
Integrate such information to evaluate a suite of land surface models over the Amazon
and study the effects of land cover conversion from forest to savannah in that region.

To accomplish these goals, LBA-MIP requires a data management system that will
enable researches to access, understand, use and analyze large amount of diverse
variables at multiple temporal and spatial scales. Based on the LBA-MIP goals, we have
made an effort to make available drivers and ancillary information at the best quality
possible for the modeling groups. Some of the issues with the data included time-
shifting, unrealistic precipitation and downward radiation among other problems that are
now resolved.

Scientific questions

. When do different LSMs produce better simulations when subject to he same
drivers?

. How models with different complexities reprodiice diurnal seasonality and annual
cycles of surface fluxes? What are the magnitudes of uncertainties?

. How are the land surface process controlled by water, energy and carbon fluxes.

. What is the partitioning, variance, spatial distnbution, and interannual vanabiiity of
water and energy fluxes in response to atmospheric drivers?

. What are the links between soil processes and dner climate over Amazon?

6. What can we learn from LSMs simufations about the interactions among water,
energy and carbon in the forest-savannah-pasture ecosystem?

Atmospheric Drivers

Drivers are observations over unique ecosystems
made during LBA at eight flux tower sites across
the Amazon.

The datasets are available for periods from 1999 to
2006 {(multi-year)in UTC time.

The dnvers comprise air temperature, specific
humidity, module of wind speed downward long
wave radiation at the surface, surface pressure,
precipitation, shortwave downward radiation at

the surface and CO2 will be set to 375 ppm. Figure 1. LBA-MIP Flux sites.
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Figure 2. Site-specific availability of continuously filled driver data and your respective biome type.
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Driver Evaluation

The three LWdown dnvers for the
eight LBA sites were Iinvestigated
regarding their frequency distribution in
each month such as median, lower
(25th), and upper qguartiles, the
interquartile range, and maximum and
minimum LWdown. For K34 site, the
three methods show similar results,
except for OLD (Fig. 3). LWnet had
median and interquartile range shifted to
larger LV dunng the wet season (FEB to
MAY) whereas Kruk and ldso showed
more outliers and extremes than LVWhet.
The calculated average among the three
methods, shows a more uniform
distribution when comparing with each
individual method. The previous method
used in the prior analyses is also
evaluated and presented the Ilargest
amplitude. We noticed however that the
others have similar distribution in the
forest sites.

The distribution for the PDG site,
which is located in a savannah
ecosystem, shows distinct characteristic
for Lwnet when compared to Kruk and
ldso (Fig. 4). The interquartile range and
the maximum LWdown obtained from
the LWnet method are shifted toward
smaller wvalues, which is related with
decrease of thermal response to this
region.

In the Figure 5, we see monthly
mean diurnal composites forthe K34 site
(l.e. from 2002 to 2005). There is also
the mean among Kruk, ldso and L¥Wnet
and the "OLD” LWdown. We observed
that the maximum of diurnal cycle for
K34 is almost the same during the wet
(MAR to MAY) and dry (JUL to NOV)
seasons, where the maximum was
observed around 450 W/im2. However,
the larger reduction in radiation night is
larger during the dry season than the
wet season. In the PDG site, we
observed a larger variation of the diurnal
cycle in the dry season with respect to
the wet season (Nov to Mar) (Fig. 6). We
also evaluated each of the three
methods against the standard deviation
(STD) of the mean temporal series
among three methods. Ve observed the
differences among three methods are
not larger than the STD of the LWdown
data itself. Based on preliminary
analyses, we consider the LWnet as
dnver datasets to run the models.
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Fig. 3. Box-plot diagram illustrating the median, upper, lower quatiles and
the interguarile-range of the distributions of LWdown driver datasets for
each month. The limits of the boxes represent the interquarile range.
QOutliers are data values = 2 times the inter-quatile range and extremes are
below 5% or above 95% of the distribution. For example, in JAN (a) the
median is equal to all 3 drivers datasets, but maximum and minimum (no
outlier) range is difference. Moreover, LWhet shows values outliers, but Kruk
and Idso not, indicating that there are differences in the tails of the
distribution.
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Fig. 5. Monthly mean diumal composites 2002 to 2005 in

K34 site.
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Fig. 6. Same as in Fig. 5, but for PGD.

Fig. 7. Monthly RMS standardized and correlation between
LWvnet and others methods calculates for K34 site.
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Fig. 8. Same as in Fig. 7, but for PGD.

Planning for the First Year.

We have investigated and improved drivers datasets to be released for the
broad modeling community. A workshop is also being planned to ensure the
analysis of the results will have maximum participation from the modeling
groups. An important step to discuss and prepare the synthesis of the results.
An effort was also made to adapt the initial protocol to be compatible with the
North America Carbon Project (NACP) protocol. As a result, the individuals
from the NACP Synthesis community are also participating in the LBA-DMIP.

Metrics for LBA-MIP

Standard Deviation (STD):. Standardized indices based mean and standard
deviation each model. We can have standardization based on the ensemble.
STD or variance indicates if the diurnal, seasonal and inter-annual varability
have right amplitude.

Bias: To examine model capabilities to reproduce the diurnal, seasonal and
(mean) annual cycle.

RMS standardized: Difference between the two fields (which is normalized by the
standard deviation of the ensemble).
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where o.1s each model, n iz sample size.

Correlation: To indicate whether the fields have similar variation patterns,
regardless the difference amplitudes. Cross validation (for short sample data)
Space-time diagram (Taylor diagram): To compare many aspects of models orin
gauging the relative skill of many different models. It is useful to provide a way
of graphically summanzing as close as possible a pattern (or a set of
patterns) matches observations (or ensemble). To synthesize information
about skill of many different models or different initial conditions. The similanty
Is quantified by: Correlation, Centered RMS difference and STD
Reproducibility: The aim is to measure the ability model to respond consistently
to the imposed boundary forcing. It is a measure of the unpredictability of the
signal. It is useful to wverification tool model-model or same model with
difference in the specification of initial conditions.
Standardized models
Calculate the ensemble indexes
Variance of the ensemble

Reproducibility numerator: variance of the
ensemble
« Denominator: average of the variance
estimates from eachi (year or season)
based on m prognostics.
« E.g.. denominator equals zero,
simulation has exact replica and
the reproducibility is infinite.
« This measure cc:luld I:.)e.use.d.f.c:r R producibiy O
groups of models with similar initial ol
conditions (1xCO2, 2xC0O2) e
Bner score: The aim is to measure performance
« CS& fraction of correct sign of the . L
simulation models dunng year i Bs = _Z (1_(;‘31_)2_(0_131.)2
(or wet/dry season). L B
« |5 fraction of incorrect sign of the
simulation models dunng year i
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(or wet/dry season). By = ; Z 2(IS; )
« |S=(1-CS) =1

Bs = O (perfect score) to 2 (total
disagreement with observation)

Synthesis

The final goal is to compare the ecosystem
models that simulate energy, water and carbon
fluxes over the LBA area and understand the -
land-atmosphere interactions from diurnal to S
Interannual timescales. It also presents the S e
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opportunity to improve the representation of the T _

Amazon region dynamics within the global and songeplual dlagta sugaesied by
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regional climatological frameworks. There are University)

many ways model's simulations can be

evaluated.
The box to the nght is a tn-dimensional representation of the multiple

choices to cross-compare the results. One, for instance, might be interested on
looking at Forest sites only across different timescales whereas another might
be interested on fix its referential framework on interannual vanability.
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