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FLOOD RISK MATRIX DEFINITIONS
== Met Office

(river, coastal and surface water flooding)

Risk Matrix Products —

Likely (Medium)

Possible (Low)

Lik elihood

Very Low
« Increasingly, weather-based warning-services are being abandoned Minimal | Winor | Significant | Severe J
and replaced with impact-based alert-services: Potential Impacts
» not issued for heavy rain or flooding events, overall Flood Risk
+ only issued if an event: VERY LOW| LOw MEDIUM HIGH
« Partially,
» Significantly, or
« Severely

affects humans or their infrastructure.
» So-called Risk Matrices:
« express the chance
« of different severity levels of impact
* communicate via simple colour-codes
So, Risk Matrix products are simply Categorical Probabilistic Forecasting Services.
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FLOOD RISK MATRIX DEFINITIONS
== Met Office

(river, coastal and surface water flooding)

How do you assess... e KA —

E Pos=ible (Low) X
- Very Low \
Categorical Probabilistic Forecasting Services? — e s

FRisk

MEDIUM HIGH
|
Si where:

LT/ i i 42 lmm py = forecast
1 . Minor probability of

RPS = z z Pk | — z Ok - Significant 'mPact

I —1. . Severe category k
i=1 | \k=1 k=1 )

© Crown copyright 2024

...but because, in practice, minimal is too difficult to observe



FLOOD RISK MATRIX DEFINITIONS

== Met Office

(river, coastal and surface water flooding)

. 7 j"'" Expected (High) -
Is there impact truth data? e
3| Possible (Low)
- Very Low
. < Minor Minor Significant Seversg
Increasingly, YES. T—— >
Databases are maintained by overall Flood ek
° EnVII’Onment AgenCIeS VERY LOW Lo MEDIUK HIGH
 Local Government authorities
« Even the Met Office! where:
o Impactiis:
i 1 [/ i i 1° . Ninimal e = forecast
1 . Minor probability of
RPS:_Z z — 0 . Qi impact
I—1 Pk k Significant category k
i=1 k=1 k=1 « Severe
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FLOOD RISK MATRIX DEFINITIONS

= Met Office
(river, coastal and surface water flooding)
. ? :.A Expected (High) -
What choices are needed? :[wies
. 2| Possible (Low)
I B Very Low
- < Minor Minor Significant Seversg 3
i i " Potential Impacts
Expected 0.8 bUt COUId make Overall Flood Risk
Likely 0.6 another choice VERY LOW| LOW | MEDUM | HIGH
Possible 04 (will discuss later)
Very Low 0.2
where:
Impact i is: _
1 [/ i i 12 «  Minimal Py = forecast
1 . Minor probability of
RPS = z z Pk | — z Ok - Significant 'mPact
I —1. . Severe category k
=1 i k=1 k=1 ]
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== Met Office

What choices are needed?

Lik enrioog

FLOOD RISK MATRIX DEFINITIONS

(river, coastal and surface water flooding)

 We are only given the probability of the highest impact level

e We need the rest of the forecast PDF

Example
« Significant/likely (60%)

« What about the rerryai' 40%?

. Deﬁﬂ%c&omé catzo. i plice' Minpr
« other choicdsaré goss IZ‘yk_1 arrange
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A Expected (High) -
Likehy (Medium) v
Possible (Low) v
Very Low
< Minor Minor Significant Seversg 3
Potential Impacts
Owverall Flood Rizsk
VERY LOW/|  LOW MEDIUM HIGH
where:
Impact i is:
52 pact! p, = forecast
e Minimal o
: probability of
ample = Minor impact
« Significant cateaorv k
« Severe gory




FLOOD RISK MATRIX DEFINITIONS

== Met Office
(river, coastal and surface water flooding)
" . A Expected (High) -
Score Classifications 7
E| Possible (Low) v
- Very Low
. . <HWinor Minor Significant Severe |
* Risk matrix boxes are colour-coded otental mpacts
* So why not performance colour-codes too? ,
Cwerall Flood Risk
VERY LOW Lo MEDIUK HIGH

Colour Performance

But what should the RPS ranges be for each

Very Poor
performance category?
Poor
Quite Poor
They should be based on the RPS values that
Reasonable . .
correspond to different forecast scenarios
Good
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FLOOD RISK MATRIX DEFINITIONS

== Met Office
(river, coastal and surface water flooding)

T . A Expected (High}) -
Score Classifications
<HWinor Minor Significant Severe 3

Possible (Low)

Lik enrioog

Expected 0.8
i . . . . . Potential Impacts
ikely 0.6 With these Likelihood probability choices,
P bl I eral is
ossible 0.4 when a missed ImpaCt OCCUrs. VERY LOW an” FlmﬁEiIUlr: HIGH
Very Low 0.2 MEDIUK

Colour Performance

Very Poor e o ad eve
Poor 0 0 5 avere
Quite Poor
RP 0.33 0.67 1.00
Reasonable
Reasenable
Good

© Crown copyright 2024 *Sharpe’s personal assessment



FLOOD RISK MATRIX DEFINITIONS

== Met Office

Score Classifications _
Svion

(river, coastal and surface water flooding)

Likety (Medium)

Lik enrioog

< Minor Minor Significant Seversg

Expected 0.8 =\
- . . . . . Potential Impacts
Likely 06 With these Likelihood probability choices,

Possible 0.4 Overall Flood Risk

when a Severe Impact occurs:

Very Low 0.2 WERY LOW Loww MEDIUK HIGH

Colour Performance Severe Occurred Forecast Impact
Forecast L
Very Poor Likelihood: Significant Severe
Poor Expected
Likely
Quite Poor
Possible
Reasonable Very Low
Good

© Crown copyright 2024 *Sharpe’s personal assessment



FLOOD RISK MATRIX DEFINITIONS

(river, coastal and surface water flooding)

= Met Office
A Expected (High) -
Likely (Medium)

Score Classifications T
Vovtow

Lik enrioog

Expected 0.8 < Minor Minor Significant Seversg 3
] L. Potential Impacts
Likely 06 After categorising each forecast vs
Possible 0.4 Overall Flood Risk

observed impact scenario...

WERY LOW Loww MEDIUK HIGH

Very Low 0.2

Colour || Performance an RPS range for each performance category is

Very Poor obtained...
Poor So

Quite Poor  RPS values can be hidden,

Reasonable « colour-coded categories used instead, and
cood - definitions supplied for each category
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T f False Al T f Hit
C0|Our - ype of False Alarm ype of Hi

Colour . Forecast o Observed Forecast
2 _ona Missed event Forecast Likelihood
Definitions Table Impact Impact  Impact Likelihood
Severe Likely, Possible, Very Low Minor Severe Expected
o Significant Minor Very Low
Significant N - - -
Significant Expected Severe Minor Possible, Likely, Expected
Vi
Significant Very Low
Minor Severe Likely, Possible
N ) ) N Minor Likely, Possible
- Significant Likely, Possible Significant -
Severe Likely, Expected
Severe Significant Likely, Possible
Minor Likely, Expected Minor Very Low, Possible
Minor Significant Likely, Expected
Severe Very Low
Minor Minor Expected
Significant Very Low Significant | Significant Very Low, Possible
Severe Very Low, Possible
Significant Expected
Severe -
Severe Very Low, Possible
) Minor Likely, Expected
Minor — -
Significant Very Low, Possible
- Minor Very Low, Possible L Significant Likely, Expected
Significant -
Severe Very Low, Possible
« Severe Severe Likely, Expected
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== Met Office

Real results example...

- Calendar View of Performance

What was the performance of all alerts issued for (or all events to occur on) a particular calendar day?

- Lead-time View of Performance

What was the performance of all forecasts issued at a particular lead-time? (e.g. all day-3 forecasts)

- Regional View of Performance

What was the performance of the service within each alert area?

- Forecast View of Performance

alam's
What as the overall performance of each 5-day forecast? E

© Crown copyright 2024

Lik elihood

.

FLOOD RISK MATRIX DEFINITIONS

(river, coastal and surface water flooding)

Expected (High)

Likely (Medium)

Possible (Low)

Very Low

Minimal

Winor Significant

Seversg

Potential Impacts

Overall Flood Risk

WERY LOW

Loww MEDIUK HIGH \

s

YYS



== Met Office

FLOOD RISK MATRIX DEFINITIONS

(river, coastal and surface water flooding)

UA Expected (High)
Real reSU ItS exam ple T E Likety (Medium)

21 Possible (Low)
Calendar View of Performance Very Low

. . Potential Impacts
What was the performance of all alerts issued for (or all events to occur on) a particular calendar day g

& Header-colour indicates mean
monthly performance

© Crown copyright 2024

1972

19 forecast areas

-

- an impacts occurred, or
- an impact was forecasts

The number of alert areas on this day where:

Minimal Winor Significant Seversg

Overall Flood Risk
WERY LOWY LOWY MEDMU HIGH

December 2022
1 2 3 4 5 6 7
5-day flood-impact forecast issued daily
8 9 10 |11 J121 [13 |14

o1 Box colour denotes performance of all forecasts valid on that day

— White means no impact was forecast or observed on that day

i

Performance: December 2022




FLOOD RISK MATRIX DEFINITIONS

= Met Office

(river, coastal and surface water flooding)

¥

Real results example... B[y e
% Poszible (Low)
Lead-time View of Performance Very Low

Minimal Winor Significant Seversg J

. . . Potential | cls
What was the performance of all forecasts issued at a particular lead-time? (e.g. all day-3 forecasts) P e

Overall Flood Risk
WERY LOWY LOWY MEDMU HIGH

Bar colour gives performance category

#forecast + observed impacts
(so this includes false alarms)




FLOOD RISK MATREX DEFINITIONS
= Met Office

Expected -
Real results example...
% Possible |
Regional View of Performance Very L

What was the performance of the service within each alert area




FLOOD RISK MATRIX DEFINITIONS
= Met Office

(river, coastal and surface water flooding)

-::A Expected (High}
Real resu ItS example . S| Likely (Medium)

% Possible (Low)
Forecast View of Performance e J
What overall performance of each 5-day forecast? rotental impacts

Owerall Flood Risk
WERY LOW Loww MEDIUK HIGH

How many daily 5-day forecasts showed:
+ Good
+ Reasonable
* Quite Poor
* Poor

* Very Poor

performance?
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But isn’t this all arbitrary?  3[&me P —

Likelihood Probability

Expected 0.8

Likely 0.6
Possible 0.4
Very Low 0.2

FLOOD RISK MATRIX DEFINITIONS

—~
Je/v ?/WW& (river, coastal and surface water flooding)
F

=
=]
=]
2| Possible (Low) v
-
Wery Low / {
Minimal Winor Significant Seversg 3

Potential Impacts

Overall Flood Risk
BU I R VERY LOW|  LOW MEDIUM HIGH

 Forecast Significant/likely (60%) arbithary?

* Remaining 40%: category i — 1, i.e. Minor

Could configure alternatives within a forecasting tool

Different choices => different RPS values BUT the same performance colours
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Thank you, any questions?
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