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The problem

e Low streamflows are not like floods!
* How to verify the bits we want?
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Florentine River at Eleven Road (1369)
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http://www.bom.gov.au/water/

c - Subarea
Practical

* Forecast probabilities reflect flood risk
* Uncertainty can be propagated downstream

e Outputs can be used directly
in decision models
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Theoretical

* “Maximise sharpness subject to reliability”
Gneiting et al.

* No hedging needed
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* Overall reliability does not guarantee
conditional reliability (Hamill 2001)

Fofecaster’s Dilem
Forecast Evaluatio
h, T

Sebastian Lerc!

‘Observation-based’ selection
 Bellier et al. -> Can’t measure reliability
* Lerch et al. -> CRPS not strictly proper

‘Forecast-based’ selection
 Reliability is measurable
* CRPS strictly proper
* False alarms measurable (!)




Flood level

* Heightened probability of flood is forecast -> forecast selected
* Analogous to a ‘flood watch’ il
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Also need
* Sharpness (AWPI)
* Accuracy (CRPS)
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Obs Event #1

Daily forecasts Hourly forecasts Forecast evaluation
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Streamflow (ML/day)

Florentine River at Eleven Road (ID: 1369)
Forecast for 17 Nov 2020 to 24 Nov 2020 (10:00 AEDT)
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Frequency bias Hit Rate
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* Flood threshold exceeded in 26 forecasts
* ERRIS-A up to ~2000 forecasts selected
* ERRIS-B up to ~120 forecasts selected
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~ fct-based selection
A better

——ERRIS-A —+—ERRIS-B

3 4 5
lead days

CSIRO



Accuracy and sharpness of flood forecasts



Example Forecast Peak discharge Peak timing
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* Overprediction Too narrow + Fct peaks too early - Compromised fct selection
* Underprediction * Too wide * Fct peaks too late




Peak Magnitude Peak timing
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- Qverprediction - Too narrow - Fet peaks too early - Compromised fct selection
- Underprediction + Too wide + Fcl peaks too late
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Recommendations

* Forecast-based selection crucial to measure reliability
* (and false alarms!)

* But... forecast-based selection means comparing different numbers of forecasts of
different events

Obs-based selection still useful for communicating performance
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Obs-based selection Fct-based selection

Synthetic example
* Obs and forecasts drawn from the same normal distributions
* ‘Flood threshold’ based on 99.5% quantile of ‘observations’
it
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Florentine River at Eleven Road (1369)

Daily forecasts Hourly forecasts Forecast evaluation

Hourly Flow Forecast Florentine River at Eleven Road (ID: 1369)
Accumulative Flow Forecast for 17 Nov 2020 to 24 Nov 2020 (10:00 AEDT) T
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