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4.3: Bayesian blending and randomization by a probabilistic
model. The pdfs calculated from the TSI and ARSCL data
via the Bayesian posterior estimate (BPE) are shown below
for the 5-day data (181s-185™ day of a year excluding Feb
29) and the annual data of cloud fractions at the SGP site
from 2000-2009. The 5-day pdfs are skewed, while the
annual data are almost normally distributed..

4.2: Sampling error variances of the surface air
temperature station data for the GHCN over the globe

and the USHCN over the United States (Shen et al.,
2007, and 2011) [units: Celsius deg sq.].

1. Introduction

This poster will describe several randomization
approaches to quantify uncertainties in climate data
from both observation and model. Five basic error
and uncertainty problems are listed below.

 ARM SGP site ARSCL radar and TSI camera
data. We use Bayesian randomization to
evaluate the cloud fraction pdf.
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Problem 4: The mean square error (MSE) of the first
moment, i.e., mean, is estimated from the properties
of the second moment, i.e., covariance functions.
How can climate models be used to calculate the
covariance function? What are the correct
formulations of the errors?

00 08

€ Multiple stations in a grid box (Shen et al., 2007;
Shen et al., 2011). We randomize sub-samplings and
use Monte Carlo method.
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Problem 5: Due to observational and modeling errors, : : S
b Mult.lple.statlo.ns in a grid box

a climate parameter has intrinsic uncertainty and
hence are described by a probability density function
(pdf) rather than a single deterministic value. How to
estimate the pdf?
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This poster will outline mathematical formulations to
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Correlation factor and spatial variances are estimated
by randomizing sub-sampling and using a regression. "

 TRMM precipitation data: TRMM satellite orbits with an
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Q From the sampling error variance on each grid box, we

« Randomization approach provides a systematic way to

TRMM footprints.

e Global Historical Climatology Network (GHCN) station
data since 1861. A resampling randomization is used to
assess the grid box data error.

US grid boxes and number of GHCN stations.
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€ A single station over a grid box, MSE
formulation, and randomization of the station
location (North et al.,
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1994).

a field of view (FOV) and with the spectra and
covariance calculated from a simple model (North et
al., 1994). We consider a rectangular FOV with length
a and width b. The rainrate is modeled by a simple
convection-diffusion process:

roz—lf—)tgv2q}+w = F(¥,t)

Here the temporal and spatial scales are 12 hours and
40 km. Table 1 shows the dimensionless root mean
square errors (DRMSE) for half day and 60 days
samplings.

Table 1. DRMSE for a ground truth station over a
rectangular FOV.
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average annual mean surface air temperature when the
degrees of freedom are available. These error bars will
help with statistical inference of hottest years and
coldest years from the historical data. The figure below
shows the results for the US average annual mean SAT

(Tmean) and its uncertainty.

US Annual Mean Surface Air Temperature
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compare point measurement with areal measurement in
both observations and models.

Results can be expressed in terms of MSE or pdf and can
be evaluated through randomization of station locations,
satellite visiting time, resampling, and Bayesian estimate.
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