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Event probability

The Issue

(1) Action needed to
prevent flooding

(2 Some flodding occurs

@ More action needed to
mitigate further damages
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What
hydrologists
need

Basin rainfall in the next few hours




The Task

e Quantify the PDFs of forecast
accuracy as a function of:

e Forecast time
e Basin size
e Forecasted rainfall intensity

e Can we refine our estimates of
forecast uncertainties using
“predictors™?
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The Process

* Every 30 min, generate six hourly forecasts
(hour 1 to hour 6) for all “square basins” from
5*5 km to 160*160 km over 2/3" of the

continental US using a standard nowcasting tool;

* Quantify the forecast accuracy using the radar
data observed at a later time;

 Make sense of all the results (>100 M of non-
zero forecasts).




Some of the Many Results

Baseline forecast accuracy Baseline forecast accuracy
10-km * 10-km basins; 2 mm < QPF < 5 mm 1-hr forecasts; 10-km * 10-km basins

1%t hr forecasts: P(QPE/QPF < .03): 2.8%

1 to 2 mm: P(QPE/QPF < .03): 4.6%

1 3" hr forecasts: P(OP(E‘QPF <.03):35.9% | -04'_ -
.02+ = . . 20 to 50 mm: P(QPk/QPF < .03): 0.4%
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Probability times rain rate (P(R)*R), rel. units
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QPE/QPF ratio QPE/QPF ratio

Uncertain forecasts and those of heavy rain generally
overestimate event severity.




What Makes a Good Predictor?

A: Predictor x is useful to separate B: Predictor x is useful to separate _ : :
outcomes and to reduce uncertainty certain from uncertain outcomes C: Predictor x has no skill
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Basin rainfall in the next few hours Basin rainfall in the next few hours Basin rainfall in the next few hours

* |t Improves the forecast, and/or
e |t refines our estimate of forecast uncertainty.




What Kinds of Predictors?

Information obtainable from the radar data itself:
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/ in the next hour

.. 160km

Predictors: ‘
Predictors: - Rain rate and its standard deviation,

Past-hour QPE, QPE/QPF rainrate change in the past 30 minutes,
, echo coverage, texture information...




Usefulness of Predictors

Minor but noticeable
gains (no magic bullet).

Predictor: Raining fraction over 25600 km?
1%t hr forecasts; 5 mm < QPF < 10 mm; 10 km basins

No predictor

08+ vaue=.19 | Value = f(time and space
07— 1,y 4oy = 40% - scales). Best predictors:
06: (0.4% pts with no rain) _ - Fractional echo

- - coverage;

057 - Area rainrate (best for

small basins);
- 30-min R change (best
for longer forecasts).

.04+
.03
.02

.01+ We haven't touched the

05 1 A S : Issue of the (in)dependence

QPE/QPF ratio of predictors.

Probability times rain rate (P(R)*R), rel. units

o
| 1




Predictor value

Usefulness of Predictors

Value of predictors
10-km basins; 1 mm < QPF < 10 mm
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Forecast time (hrs)

Minor but noticeable
gains (no magic bullet).

Value = f(time and space
scales). Best predictors:
- Fractional echo
coverage;

- Area rainrate (best for
small basins);

- 30-min R change (best
for longer forecasts).

We haven'’t touched the
Issue of the (in)dependence
of predictors.




