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Background - DISS perspectives
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GIoFAS service

Provides free and open
hydrological predictions §

(up to 30 days & 4
month)

Supports GIoFAS
users: provide a
global overview;
added value &
complementary
information for
national/ regional
authorities; research
and businesses
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Supports ERCC:
provide an overview
on ongoing and
forecasted flood
events for facilitate
the disaster
management in case
of international aid is
needed
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Global flood reporting tool http://www.gdacs.org/
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Report — Flood Losses in Europe to
Increase Fivefold by 2050

» Daily reporting
»  Currently only based on www.floodlist.org
» In future also: GIoFAS and rapid mapping activations
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researchers examined data on foods dating from 1560
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Analysis of the missed events for GIoFAS

Frequency usage of GIoFAS
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Insights from the State of Global Water Resources
report 2022 (WMO, 2023)

River Discharge anomalies based on insitu data River discharge anomalies 2022

World river discharge
conditions in 2022
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*Results for the UK are not quality-checked from October to December 2022.

*Results are based on simulations, obtained from ensemble of eight GHMSs
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Selected High Impact Hydrological Events 2022
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Insights so far




GloFAS analysis of different events reported in GDACS

Aim
Improve the understanding of the drivers for missing (or capturing) a flood event.

Approach
DISS analysed from a GloFAS service perspective, some key flood events that were observed, monitored and reported in the
GDACS through the Global Reporting Tool during 2022.

A set of hydro-meteorological factors have been identified to diagnostically guide the analysis, targeting the meteorological
forecasts, the model performance and the hydrological forecast characteristics.

The analysis here not only includes hydro-meteorological information (i.e. high precipitation volume, forecast persistency in

5- or 20-year return period exceedance) but also information on the flood impact extracted using the Rapid Impact
Assessment product from GIloFAS-IS.
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Analysis of 13 events across the world in 2022
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Emergency
Management

Assessing the characteristics of selected events

Generic information

/

YYYY-MM-DD

YES/NO

Flood Summary
layer 1-3 days

< 150mm YES/NO
"Accumulated
precipitation layer",
choose maximum
amount in the area,
check both onset date
and onset date -5
days!

Potential drivers affecting the flood generation

|

KGE from
Hydrological
Model
Performance
layer

]

YES/NO
Hydrological Model
Performance layer

»
»

\

Additional information

\I

YES/NO

<75%

Flood Summary
layer days 1-3,

YES/NO

Flood Summary
layer days 1-3,
<30%

e.g. small drainage area,
to be seen in LISFLOOD
Drainage Network layer

at least one representative

reporting point

alternatively/additionally:

* Flood summary layer 1-3 days

* Accumulated precipitation on
onset date
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Diagnostics
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Precipitation > 150mm - YES
KGE performance - 0.67
Few members exceeded 5-yr RP - YES

Nno /\ ald-Waa

aYaaVa o
JAMAICA g TR

’ Precipitation > 150mm - YES *‘
' KGE performance - >0.8
Few members exceeded 5-yr RP > NO
Comments - There was a mismatch between the .
9 Not missed

simulated and observed flood peak. According to
v Missed

€ LAYERS

Co Lisflood, the event was forecasted to exceed the 5-
year return period on August 13th.

Glofas
—
Flood summary for days 1-3
CO0OTVHHO

‘The flooe summary map comaines the 2-(yeiow, 3.

Precipitation > 150mm - NO
KGE performance = Unknown
Few members exceeded 5-yr RP - YES
Comments 2 The event was totally missed.

extre
the rainfall core and hence flooding generation.

5. 3 20 \-
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rac] and 20-yaar urpie) exceecance prooabii.
~showmers

Reparting Points
COTVHEHO
Rapartingpoint whare more forecast information's

Bvaale, Purple rec ywiow paints cencts epec
“shommers

Precipitation Prob. » 130mm
LOotrTVvHRO
Probaiey [N]of weeding 150 mm of sccumulates

Fainfal v the foracast range of 10 days for ..
“howmore

OpenStrestitap (OSM) Is
2 collaborative project L

5 Vear Return Period Exceedance
OO TVHO

Precipitation > 150mm - YES
KGE performance - 0.6-1
Few members exceeded 5-yr RP = YES
Comments - High discharge was simulated in
the northern part of the country, but no
exceedance of 5-yr RP in mostly affected areas.

Precipitation > 150mm - YES
KGE performance = <0.2 (poor)

Few members exceeded 5-yr RP = YES
Comments = Despite the high rainfall, no
exceedance of the 2-yr, or 5-yr RP was forecasted
for the western part of the country.
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Summary

o The analysis of these events indicates that a key factor for the missed events is due to precipitation input which
either lacks forecast persistency (described here with the probability of exceeding 150mm) or is misplaced. For the
latter, the spatial variability of precipitation is a key factor on flood generation and its misrepresentation has led to
the lack of generating high streamflow; see for instance event #1 in Southern Thailand and Peninsular Malaysia. In
other cases (event #3 in Guyana), the precipitation exceeded 150mm however there was lack of persistency at the
5- and 20-year return period threshold, and hence the event was not considered from a model-perspective as a

severe one. This might indicate towards regional model structural and/or parametric improvements to allow a
"faster" runoff generation process.

o In addition, there are results that point towards modelling efforts. For instance, the flood event #11 in Yemen was
missed since the precipitation amount was not high enough. This indicates potential rainfall forecast limitation,
while the region can also be considered ungauged as no model validation is performed. Consequently, the
hydrological model possibly lacks of adequate representation of the dominant processes. Moreover, we note that
there have been events that the hydrological forecasts were accurate to predict the flooding. This was the case also
in poorly performing domains such as in Australia, India, Nigeria and Congo (events #8, #9, #12 and #13 regpectively)
indicating that strong precipitation signal could overcome limitations from the poor model performanc
particularly in large river systems.
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Efforts in 2023-24 .




Agreed criteria for identifying a missed event

* Any GRT event with >500 people affected/displaced/relocated/missing is assessed.

* For those events, we report the region named in GRT and check the respective administrative region in GIoFAS to
determine whether the event was missed.

1. Use the “Flood Summary layer 1-3 days” to determine whether an event was missed:
* Check the GLOFAS forecasts +/- 5 days from the "Onset date" stated in the GRT.

100%

v

2. Complete the Potential drivers affecting the flood generation section .
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Emergency
Management

Assessing the characteristics of selected events

Generic information

/

YYYY-MM-DD

<200mm

YES/NO
Flood Summary

layer 1-3 days

<150mm YES/NO
"Accumulated
precipitation layer",
choose maximum
amount in the area,
check both onset date
and onset date -5
days!

Potential drivers affecting the flood generation

|

»

KGE from
Hydrological
Model
Performance
layer

S

YES/NO
Hydrological Model
Performance layer

\

Additional information

\I

YES/NO

<75%

YES/NO

Flood Summary
layer days 1-3,
<30%

e.g. small drainage area,
to be seen in LISFLOOD
Drainage Network layer

Flood Summary
layer days 1-3,

at least one representative

reporting point

alternatively/additionally:

* Flood summary layer 1-3 days

* Accumulated precipitation on
onset date
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Further information

www.globalfloods.eu
”~

Queries
“info@globalfloods.eu

LLELL A 1T

Prof. Assoc. llias Pechlivanidis (SMHI)
CEMS Floods — Analytics and Dissemination Centre
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