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Issues and objectives

* Desires/Assumptions of “perfect data”

* Distinguishing Between Kinds of Uncertainty

* Implications for Use of Verification

* “Error Bars” for verification numbers

* Making Verification data more representative



Sources of UncertaintySources of Uncertainty

* Random Observation Problem

* Systematic Errors from network observing practices

(eg. Gage exposure; observing practices)

* “Natural” Variability and Representativeness Error

(e.g., point estimates, gridpoint estimates, and areal averages)



Outline of Presentation

1) Describe Data

2) Illustrate Systematic Problems

3) Describe Quantitative Relationship between Verification and

the Quality of Verification Data

4) Present an Approach to Isolate Uncertainty Due to Actual

Data Errors from “Natural” Variability
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Systematic Changes in Gage Resolution



Gage-Related Changes in Precipitation Frequency



Observation-Time Inconsistency



RFC observations
on dry day

RFC observations
on rainy day



Influence of Non-reported Zero Observations:
Average Daily Rainfall over OK Box

Upper: All stations

Lower: Reporting Stations
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Quantitative Verification Analysis

• RFC and HADS Observations, CONUS

•All Observations from April 2002

•ETA Model Predictions of Precipitation for first 24 h starting at 1200 UTC

•Compute Bias (Not Shown Here) and Equitable Threat Score

•Compare HADS-only and RFC-only Verification to Directly Assess Impact of
Data Quality

•Compute Station-Neighbor Verification as Proxy for “Natural” Variability

•Use Randomization (Bootstrapping) Procedure to Estimate Verification “Error
Bars”
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Average Percent Differences of Grid-Averages from Random Selection: HADS







Conclusions
1) Systematic Network Observing Practices Present the Greatest
Challenge for Precipitation Verification.

2) How do We Deal with Representativeness Errors Caused by High
Natural Variability?

3) Methods Should be Formulated to Distinguish Natural Variability
From Truly Observation-Driven Variability.


