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“Uncertainty is like happiness — everyone wants it, and

everyone has their own idea of what it is.”
- Y. Tian

HAPPINESS IS

...when someone says to you
“You've lost weight”.
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2. Structure of precipitation errors

3. Communication of precipitation error and uncertainty



1. Precipitation errors are complex

-- Physical

* Nonlinearity
* Intermittency

* Non-Gaussian

-- Conceptual

sampling error, retrieval error, systematic error, random error, missed
and false error, additive error, multiplicative error, type | error, type Il
error, signal, noise, ...

What do they do to uncertainty?



2. Error structure of precipitation measurements

Measurements

3B42 (mm/day)

4 8 16 32 64 12§
Truth (mm/day)

Measurements can be validated



Conventional validation is not enough for error representation
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Error comes in three components (Tian et al., 2009)
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Precipitation error comes in three components

Missed (-D)



Each error component can be separated into systematic and random

error
systematlc error (9)
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systematic error | random error
deterministic | stochastic
knowledge | ignorance

certainty | uncertainty



An error model is needed to separate systematic and
random errors

Linear, additive error model

X. =a+hl +e




systematic error
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Two parameters quantify systematic error
£
X=aTl’e

a: scale error (ideal: 1)
p: shape error (ideal: 1)

o = stdev(&)

NOAA Radar
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One parameter gquantifies random error
X =aT’e o =stdev(e)

Random error o: (ideal: 0)
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Sampling error comes in when going from instantaneous to averages

Missed (-D)
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Retrieval error: quantification = ( -D, F, H)



Error representation boils down to quantifying 3+1 components
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3. Communication of precipitation error and uncertainty

-- Validation # error representation

Retrieval errors:

-- Errors in precipitation come in components (H, -D, F)
-- Each component has systematic and random errors
-- Random errors define uncertainty

-- Be explicit on error models used/assumed

Sampling errors:
-- Estimating mean from discrete samples

-- One more source of random errors



3. Communication of precipitation error and uncertainty

Questions for future studies:

-- How to use the error structure for data assimilation/fusion?

-- How detailed does error information have to be?

Can we simplify our message?



Error components
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Two schemes for random error representation
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Parametric
modeling
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Non-parametric
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Mean, median, percentiles, etc.
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Error PDF with parameters
(a, B, 0, etc...)
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