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The french organisation in flood
forecasting

SCHAPI...

Technical centre with national responsabillities I

About 35 people (hydrologists, meteorologists,
computer scientists, database managers...)

..............

..and the regional services “g£
22 services

About 200 people

Responsible for vigilance and flood
forecasting




The french organisation in flood
forecasting

Daily at 10 am and 4 pm:

(+ more if necessary)
A flood vigilance map - National and regional bulletins

> The same medium for general public, local and national
authorities

- i Actualisation le mereradi 21 janwier 20049 b 09hs6
b e k Prochaine ddition le mercredi F1 jamvier 2009 & L6k00
5 1 ris
s
.,
- Ilr_,—"' e _:"L "Jﬂ - Etat mavimum de la viglance : @
. (t.._ _‘T’T - _i k‘f"'._ _,__,""'\'\‘!?"12"‘3"{:" " ]
N ol I o, T i LA .'.‘_{ F} "y - fouge : Risque de orus majswere. Menace directe et génbrabsés de ly sdounté des personnaes at
S ey 1B W i Rie wlmmad A -Z.-. es Buars,
- P Y '"'\.,_ ea— s 3 o - Brange @ Risque de crus gendratnce de débordemsnts mmbomants susceptbles davomr un
__'I'g\-.._ Tt y 3 = A l| L ';:u" prpact significesd sur ls vie ccllectve ot bs sfcunté des biens ot des perpocees.
h‘lﬁ\‘r r' '\“ L g NS .-'f I| L1 1 i aune ; Rrigue de crue ou de mentie repide des easx n'entralnan g de dammages
\\ “ Fl " ,-.r\-'LJ- o T !';\l 3 ."J:[ =, [ .nr.l.:ab.'i.. mais rdcassitant une viglenoe pashulbee dans ke et ' achivibés tadonnibres ebou
: o™ 3 A | e LB
£ § g5
Nlc')-_.—.__f'"‘:i" ﬂ:" o \| L o o - pert | Pai de viglance pariculidre regue,
.bulr-‘_\ 'h:fﬁ-, Y g -\Il EFJ?."E.W L
- i ‘{. i 'i_\ --'l"\ g o~ Cligues sur une zone de la carte pour afficher be détall par Service de Prévision des Crues
\. 4% 5
o 1 \L. I[“' Sy P.C.).
- §
8] < SJ} | LE: carte Viglance METEG: | %
% n.m“.:-r._“\ .%.. iy S A
[ o .'J"l\ o __ﬁ__.-" .-"’j ‘ A >
| I‘C_f .:i‘ s 1\.{.‘ - H LILLE
(s =t i
e, - ™,
[N 3 { =
| B e r_._n;_* i \E‘HCER 5 =
_ | o dRe e E A ) P
2 '_Q’TAR LTI‘T] I| i -:“-Q- s ,Ihm IIIII -,_'lr'-_ 'r‘,.,- Y
e« Eguis » Framerand il | An o i A
REFUBSBQUE FRANCASE i L il LA I el
L T
Carte n* - 21012005_10 e L3
— CHALD MG
e Pcologen, o Mg, mAE
s Cebericppreerrd dratls 1 -
1 0 [ mdbnsgornand
iy ity




The french organisation in flood
forecasting

What do those 4 levels mean ?

) |ink with consequences and potential damage
(not on climatology flood return probability)

| Risk level and potential

consequences

Flood vigilance
(~1800 maps / 2 years)

Any danger to fear.

43,2%




The french organisation in flood
forecasting

What do those 4 levels mean ?

) |ink with consequences and potential damage

(not on climatology flood return probability)

I

1st level that we need to
anticipate.

[

Need of long lead
time forecast.

- Any danger to fear.




The ensemble streamflow prediction

system SIM
ECMWF ensemble
forecasts > ISBA > MODCOU
51 members - 51 forecasts
Meteorological Land surface Hydrogeological
analysis system mode/ mode/

- Based on the coupled hydrometeorological model SIM
(Meétéeo-France)

. As EFAS, SIM is forced by the 10-day meteorological
ensemble forecasts from the ECMWF




The ensemble streamflow prediction
system SIM

- Produces 51 ten-day streamflow T et

forecasts for about 900 river T E
o L. s

gauges over France g

- SIM EPS has been running by Méteo-France since
sept. 2004

. Only available for the National Flood Forecasting
Center since the beginning of 2008: special website
=N (limited access)
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The ensemble streamflow prediction
system SIM

Liste des stations

Bassin de I'Adour-Garonne
L'Adour a St-Vincent
L'Ariege 3 Auterive
La Doerdegne a Bergerac
L'lsle 3 Abzac
La Garonne a
Portet-sur-Garonne
La Garenne a Tonneins
Le Lot a Villeneuve-sur-Lot
Le Tarn a Villemur-sur-Tarn

Bassin de |a Loire
L'&llier & Moulins
Le Cher a Chitillon-sur-Cher
La Laire a Mantjean
La Loire & Mantes
La Vienne i Nouatre

Bassin du Rhdne

Le Doubs a Besangon
L'lzere 3 Grenoble
Le Rhéne a Beaucaire
Le Rhéne i Viviers
La Sadne a Micen

Bassin de la Seine
L'Aube a Arcis-sur-Aube
La Marne a
Chalons-en-Champagne

L'Qite 3 Sempigny
La Seine a ng
LaSeine a Poses
L"Yonne a Courlen-sur-Yonne

=

Bienvenue sur le site SIM -- Prévision d'ensemble - Temps réel - Climatologie

“*PAGE des TAELEAUX d'ALERTE sur la France ***

Pour visualiser [&s prévisions CEP (site intramet DEISERVIAGRO)
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2,

Se?:%-g,;b E Montcy—Notre—D.
Coses MEUR ‘aenu;r

SEINE Purns.l.. cﬂmog OSELLE

=+ ustines
M%IRE YONNES: AUGE

ntjea Arcis - =8
‘|'E DO&ES Beso W
zt : Ehatﬂlon 4=

ouotre == _l_S.AO

ORDOGNE €
ergerac

OT Villeneuye + RHONE

TARN
;\/nllemur
NESA

29 stations over France




The ensemble streamflow prediction
system SIM e

Q90: threshold based on observations s el vorcy-vove-0.
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The ensemble streamflow prediction
system SIM
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Persistence diagram For each station

Last forecast for the next 10 days

we can go through ... \(




The ensemble streamflow prediction

system SIM

Persistence diagram
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Debits journaliers a LA GARONNE A PORTET—SUR—GARONN

For each station,
we can go through ...
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Conclusion over the use of SIM

Available for SCHAPI and SPC since feb. 2008.

1st assessment: only a few people were using the SIM EPS’s forecasts:

“difficulty to link the SIM’s alerts (based on Q90 threshold) with
ﬁ operational green/yellow/orange/red alert levels”

“simulated streamflows are not adjusted to observation”




Prospect for a better use of SIM
and EFAS

2 months’ study (Camille Szczypta):

- comparison between SIM and EFAS (models)
> Structure of the models

- Input data

b report (20 pages, in French...)

- 1 case study: floods on Vienne and Charente
iIn march 2007 (10-year floods)

> Did they detect the floods? early ?
-~ Did they help to estimate the gravity ?
» A suggestion to present synthetically information ?



Prospect for a better use of SIM
and EFAS

Step 1: to convert streamflow forecasts to be able to
compare alerts

EFAS: rivers are coloured when at least 10% of the 51 runs of
the EPS forecast a streamflow > Q97_simul

Q97_simul corresponds 97% percentile of simulated streamflow computed
from 1995-2008 simulated data

SIM: gauging stations are coloured when at least 30% of the 51
runs of the EPS forecast a streamflow > Q90 obs

Q90 _obs is the 90th percentile of daily streamflow computed
from 1989-2006 observed data

Need to use a comparable threshold,
with common rules for coloration

_________
—————————————————————————————————————————————————————————————————————

5 ~~._ i Threshold: Q97_simul

_________

= &= ! ourchoice ol . [ ow%-m% _ wwo0% | |
. Rules for coloration: 0%-o0% [ 0%-100% | !




Prospect for a better use of SIM
and EFAS

Step 2: to summarize EPS information (1/2)

- “Persistence charts”: quick view of the forecast (number of
runs over the threshold) and of its confirmation run after run

—>» Beginning of rising
=>» Day of the peakflow




Prospect for a better use of SIM
and EFAS

Step 2: to summarize EPS information (2/2)

- ‘“distance to threshold charts”: globaly, to situate the \
forecast, close or far to the threshold ?

—3» Beginning of rising

-» Day of the peakflow



Conclusion of the study

1 case study: floods on Vienne and Charente
basins in march 2007 (10-year floods)

-~ Did they detect the floods early ?

Yes |
> Did they help estimate the gravity ?

Not precisely...: Does Q97_simul mean
“yellow” level of gravity ?

» A suggestion to represent synthetically information ?

. Synthetic charts to have a quick view
(Persistence, distance to threshold charts)

. Comparable forecasts (in term of
threshold) => complementarity




-----

. Alert thresholds should be linked with
« operational » thresholds (“yellow” for us)

- tests planned on SIM with Meteo-France.

» streamflow assimilation (in progress, Guillaume Thirel's
doctorate, CNRM) => “realistic” forecasts => “operational”
thresholds can be used directly

. Quality scores should be available:

» for ex. contengency tables (good alerts/false alerts...)

. EPS products are generally complex, and fit to large
scales => for the moment, the most efficient is an
everyday reading by SCHAPI's forecaster, who alerts
the SPC only when a signal is clear and persistent

19



Questions ?

French Flood Vigilance Map:
http://www.vigicrues.ecologie.gouv.fr/

Contact:

celine.desaint-aubin@developpement-durable.gouv.fr

christian.viel@developpelement-durable.gouv.fr




Downscaling of EPS rainfall (SIM)

a ECMWF data b Downscaled data

&

Figure 3 Result of the
64 spatial downscaling
of the ECMWF ten-
day cumulative rainfall
{mm), forecast for 17
October 2004, from
the first ensemble
member: (a) data from
ECMWF on the 1.5°
grid and (b) data after
downscaling on the 8
km grid.
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ECMWEF newsletter, spring 2007
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