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%  Vision for Operational Ensemble
Verification System
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FYO6 Activities

* Improved general robustness of the verification
algorithms in the prototype Ensemble
Verification System (EVS)

e Developed and implemented new capabillities,
iIncluding:
— Separation of input and hydrologic uncertainties in
ensemble streamflow verification
— Aggregation of ensemble verification results over
multiple basins to reduce sampling uncertainties
 Enhanced the R scripts for graphical display of
various verification statistics
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Ensemble Verification: Data &
For one segment Processes

MAP hindcasts MAT hindcasts QINE hindcasts
for a set of dates for a set of dates for a set of dates
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Ensemble Verification: Data &

Processes (cont.)
For a group of segment /cVerification statistics /

or individual segments

!

‘Aggregate’
module

Aggregate verification
statistics for pseudo segment

R scripts

/ Verification plots /
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‘Verify’ Module

e Pair observations and ensemble forecasts (with same or
different time systems) (optional)

« Compute verification statistics for deterministic and
probabilistic forecasts
— Scatter plots

— Deterministic verification of ensemble mean, comparison with
persistence forecast: Ratio, Mean Error, Root Mean Square
Error, Correlation Coefficient

— Brier Score (BS) and its decomposition, Brier Skill Score (BSS)

— Rank Probability Score (RPS), Rank Probability Skill Score
(RPSS)

— Reliability Diagram (# of bins to be defined)
— Relative Operating Characteristics (# of points to be defined)
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‘Aggregate’ Module

 Compute aggregate verification statistics as the
weighted average of individual basin statistics
(given number of observed events) to generate
iInput files for R scripts:

— Brier Score (BS) and its decomposition, Brier SkKill
Score (BSS)

— Rank Probability Score (RPS), Rank Probability Skill
Score (RPSS)

— Reliability Diagram (# of bins to be defined)

— Relative Operating Characteristics (# of points to be
defined)
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R Scripts

e A set of R scripts to be run for each verification statistic:
— Scatter plots (3 temporal scales)

— Deterministic verification of ensemble means, comparison with
persistence forecast: Ratio, Mean Error, Root Mean Square
Error, Correlation Coefficient (monthly scale)

— Brier Score (BS) and its decomposition, Brier Skill Score (BSS)
(annual scale)

— Rank Probability Score (RPS), Rank Probability Skill Score
(RPSS) (monthly scale)

— Reliability Diagram (3 temporal scales)
— Relative Operating Characteristics (3 temporal scales)
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EVS Output: RPS & RPSS
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EVS Output: BS & BSS
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EVS Output: Reliability Diagram

 Reliability Diagram 24-hr flow
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EVS Output: ROC
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FYO7 Activities

 Developed a prototype user interface for
‘verify’ and ‘aggregate’ modules and R
scripts
— Verify, aggregate or display
— Choose verification statistics to calculate
— Choose plots to generate
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Ensemble Verification 5ystem (EVS) [Project "TEST_PROJ_1']
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File Help

e @ O
Yerification [ Aggregation Display ]

Yerification statistics and parameters for unit "CHTM7PQ.CHTMY.streamflow’
Statistics to compute Explanation of statistic

Mame | Property verified | Include? |

Average Ranked Probahility Score Ensemble mem... %] =
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Brier Scaore Enzsemble mem:... [+
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Correlation Ensemble mean ¥
Error Ensemble mean [+
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| save H Run H An |

3

| Back H Next ]
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File Help
L L]
v H
Werification ] Aggregation ] Display
Plotting of verification statistics
1. Units to plot {verification and aggregation units) 2. Plots available
Mame | Unit type | Plot Mame | Include? |
CHTM PO CHT MY streamflow WERIFICAT IO v Awerage Ranked Probahility Score [+ =
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Scatter plot [+
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FPeriod | Incluce?
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l Save l l Run q I Back ] I Start l
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FYO7 Activities (cont.)

 AHPS funding expected for:

— Add

metrics from the Verification Plan (and

Confidence Intervals) and enhance display
capabillities in EVS, release and support
experimental EVS

— Develop error analysis, enhance ensemble

NING
NING

— Eva

caster, release and support experimental
caster

uate existing archiving capabilities
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Developing new ways to visualize
goodness of ensemble forecasts
and new/different performance
measures for hydrology that are
easy to understand and to
communicate
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Options

SAXP1 - OBS VS RAW, VAL PERIOD SAXP1- OBS VS PP, VAL PERIOD
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Temperature
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q MARFC, segment huntingdon, 1998, lead day 2 (24-hour mean average errors).
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o= MARFC, segment huntingdon, 1998, lead day 3 (24-hour mean average errors).
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p— LGERTEN
;‘W MARFC, segment huntingdon, 1998, lead day 4 (24-hour mean average errors).
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Precipitation
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MARFC, segment huntingdon, 2004, lead day 1 (24-hour mean average errors).
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MARFC, segment huntingdon, 2004, lead day 2 (24-hour mean average errors).
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Thank you
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