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1. ARM Uncertainty Assignment Procedure
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ARM Input Data Sets

Input:
e.g., surface meteorological
observations

.. network at SGP




Data Quality Reports

1. Screen Bad Data
Automate system of excluding bad data based on ARM data

guality reports (DQRSs), and other gc checks.
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Measurement Uncertainty Assignment

2. Assign Uncertainties

Example: Temperature uncertainties based on manufacturer
specifications associated with wind speed.
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Point Measurement Issues

2. Assign uncertainties
Use neighboring observations to assess spatial uncertainty
of single point data. Produce gridded dataset.




Dealing with Missing Data

3. Fill in Missing Data
Examining the use of Principal Component Analysis to fill
missing data and estimate uncertainty due to missing data

1 Day Temperature Data, 5% missing values
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ARM Integrated Software Development Environment
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2. Development of Precipitation Metrics

» Primary goal of CSSEF is to improve representation of
hydrological cycle in CESM

» To calibrate and validate atmosphere component of
hydrological cycle requires metrics that move beyond
monthly means

» CSSEF Atmosphere team identified key metrics:

m Probabillity distribution of precipitation (percentile
values of pdf)

m Harmonics of diurnal cycle

m Partitioning of total precipitation into
stratiform/convective components

» Brian Medeiros (NCAR) has developed initial scripts to
calculate quantities from model output — BNL and PNNL
teams now working to apply to ARM and satellite data

» Coordination with ESGF for testbed development
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Harmonics of the diurnal cycle

Composite model diurnal
cycle calculated by using
first two harmonics of FFT.
Composite diurnal cycles
from region’s grid points
shown in gray.
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Probability Distribution Functions

Precipitation rate probability distribution functions from 0.25°
TRMM grid boxes containing ARM sites.
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Stratiform/convective rain distribution

Ratio of convective rain rate to stratiform rain rate from TRMM.

(2) Convective-stratiform {C3) rain rate ratio
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Fii. 4. The PR (2) convective rain rate, (h) stratiform raim rote, and (c)h CS rain-rate ratio bazed on 2.5 grid averages for 1998-2000.
Arzas with annually averaged rain of less than 06 m yr—* were not inchoded.

From Schumacher and Houze, J. Climate, 2003.
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Summary and Future Work

» Prepare ARM observations for calibration testbed by:
m Developing automated method for including ARM DQRSs
m Assigning and propagating uncertainties

m Developing tools for outputting ARM data in CF standard
format

m Developing methods to fill in missing data
+ Examining spatial variability
+ Adding more variables (LWP, PWV, radiation, cloud fraction)

» Develop statistical summaries of satellite data for
validating climate models with new metrics:

+ Harmonics of the diurnal cycle

+ Probability distribution functions \g/
+ Stratiform/convective precipitation distinction
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