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H 1. Examples of operational and pre—operational flood forecasting systems routinely using ensembie
weather predictions as inputs (Cloke et al., 2009)

. :“Forecast cenfre-

Erfégmb,!e NWP input

" Further inforiation

European Flood Alert System (EFAS) of

the European Commission Joint
Research Centre

European Centre for Medium Range
Weather Forecasts (ECMWF) and
Consortium for Small-Scale Modelling—
Limited—area Ensemble Prediction
System (COSMOLEPS)

Thielen et al. (2009)

Georgia—Tech/Bangladesh project ECMWF Hopson and Webster (2008, in press)
Finnish Hydrological Service ECMWF Vehvilainen and Huttunen (2002)

. . ) Johnell et al, (2007), Qlsson and
Swedish Hydro-Meteorological Service | ECMWF

Lindstrom (2008)

Advanced Hydrologic Prediction
Services (AHPS) from NOAA

US National Weather Service (NOAA)

http://www.nws.noaa.gov/oh/ahps/
Mcenery et al, (2005)

MAP D-PHASE (Alpine region)/
Switzerland

COSMO-LEPS

Rotach et al. (2008)

Vituki (Hungary)

ECMWF

Balint et al. (2006)

Rijkswaterstaat (The Netherlands)

ECMWF, COSMO-LEPS

Kwadijk (2007), Renner and
Werner (2007), and Werner (2005)

Royal Meterological Institue of Belgium

ECMWF

Roulin (2007) and Roulin and
Vannitsem (2005)

Vlaamse Milieumaatschappii (Beigium)

ECMWF

http://www.overstromingsvoorspeller.
be (and also Cauwenberghs, 2008)

Meteo France

ECMWF and Arpege EPS

Regimbeau et al, (2007) and Rousset—
Regimbeau et al. (2008)

Land Oberoestereich, Niederoestereich,

Salzburg, Tirol (Austria)

Integration of ECMWF into Aladin

Haiden et al, (2007), Komma et al.
(2007) and Reszler et al. (2006)

Bavarian Flood Forecasting Centre

COSMO-LEPS

Hangen-Brodersen et al. (2008)

PRy
R T T Y
i

VOL. 43 NO.3 2010.3 77

¢¢¢¢¢¢



A 2ALLE FEAS A EHE FEERS UE
T 7] el 2AY wAgo] o]FojAfof a7
Bl Sk EEAAE At St 2
Aol #7Hd 4= Slth. Fortin et al.(2006) 7+ &
2k 5ol gt AR E FYTeEN SRR
of 3FArE QlER} R o] ARZ o] 7153he BT}

oS EPS 714 YHES A= -
AL So Bt W Hike o] R
= 98l AREBhE 71 AET oS AAe] Alg]
T £ Bt ojFhe Aotk AW 9 A4t 5|
£ o1 4 9l 1009 W] T 1004 ¢hof
4%k 3 ST FE0] 8 % x| FE B3
olty, wets FQ Fpof iz F29 2
o ol ¢H, +HE x| daiAE F7t
AA 7 F83 EAHOE d=th 20079
A ST 31F19) Zpof diaf 22k Bt
Pl SPo A SRR THE Aol A
= A9 °*2D4 ﬁJMOE e %T

Sl

o
4

o
o
i)
rlr
o W

o
o)

A ot Jo 2 U
ox of 12 ol
o o 2
)
r\l

>

o
2 ko

i o

dr N, od

N
Y
o
> o ¢
o
= O
o
i
du 7
lo
Fﬂ
o
)
11
‘..,

4

r.l

rJ

i

=2

1o ¢
1o & g

2o

i) :

H1

Hl

rlo

i

<]

i

ne

N

rir

ok

i

iu}
i
N
12

S Aol gt 83 ARt &
e stejztz A7 AAA (stationarity)o]

A= ”711 Elt} Beven(2000)% oo 7}7}o] EE
]_

r_O.L’ Mo X

m
ox.
é
é
O

m
2
ox
ox
o
o
rlo
_}L
O_L4
mkﬂ
S 4 )
g,
fin}
=
ol
4 32

ko] Gl ogfsokzi %@a 1 wialy] o2 on
W) olgieha slolch w3k A49) W) 919
g o2 st} o] 3]

o‘?l EPS

& ‘%}E‘.ﬂ%o] = H_'Oiolﬁ OPDJI ol&
o]

o] F-o A of gt

1
ox
fo
£

4. NWPR HEF0=0| 2

EPSE @AY 7l&e4d stlMe 7148de 2
@3} 517 9%t NWPe| BE B34S REYstA] &
gtk oA dFE AMHE HREY EPS 714 &
FEL 271270 EA5te EE4HE 1eisto] 4
A, P2o] 9o B o ujfHis B AEF
3Hdata assimilation)ol] ZAJ3l= E&HA/Jo] 11

o, 2t 2RE B R EA5He B3
Aol WA FAEL em, BPSe] AR 23+U4e]
el Ane A o7 Sl
FE5N20) BHALE YARRR A
BPS 714} ghae) gigpel o, 1 9ol A

A F9 B, gAAEY AFHH BHLY, A
2do] ZRE Byl B9 TRE, S Tk
2o A5l B4, AARY WS, R e
sat majol oJs) Rl BNl F7A
st SE4lSe) Rt BEA 249 A
#ol Fawet WA HEUA WAL GFe W=
87] QI8IAl A o] e BEAY 20| of
SolAop gttt oleid BBUY A5 HrhHY
Fa4e AZ710, 59 271, F9EY) )
GEFS W Aol Qout, WA B 3t
HEL 7120 ARAelA o914 #atgon &
A AFE Y HeEe 2t BAR 24 of

5. HBF OIS0 TRt APAR

FLoHE 15 A oIS AT ofg AT
ARIES e dEAtEd 72 SoSAaE
o] ZAA 9 JHE=AS 745—5]. 11], o 7S
AEstke 44 oSl vl o

m&aa@aa&:ﬁnw*ﬁw&&ca@ga
B A 6 9 e o e B O B B e

i o T TR K B TR SR %6 A WU WS APL R R A
‘w& T wraem qt’é'&‘ Hde »% nmsmwa Bk UG BReR R AL BERD B GB R E S
w%'ifﬁ‘h@%kv*i%@%ﬁ@*ﬁ@ﬁ%ﬂ**‘ﬁ*



B 2. Key case studles eva|uatmg ensemble ﬂood forecastlng (Cloke et al., 2009)

336 ‘study * Catchment/ | Hydrological |
%ﬁ y _ study area EVBW period Y modgl s :~Me¥eerolegjca£ mput
Balint et al. (2006) and Main Danube in Julv/Audust 2002 NHFS modelling EPS ECMWF
Csik et al. (2007) Hungary YInug system (with 6 day lead time)
Bartholmes et al, (2007) European Flood January 2005 unil | Lisllood-FF ECMWF (EPS and deterministic),

and Bartholmes et al,

DWD (global and local)

(2009) events February 2007 (as input to the EFAS)

Bartholmes and . October/November

Todini (2005) Po river 1004 TOPKAPI ECMWF EPS, HIRLAM EPS
ECMWF (EPS and deterministic

Bo d

Ka%”ge(;gg& Danube July 2007 Listlood (FF) up to monthly), DWD (global
and local), COSMO-LEPS

Bonta (2006) Upper Tisza and March 2001 and NHFS modelling ECMWF EPS

central Hungary

August 2005

system

) October 1999, Simplified grid—based
Cluckie et al, (2006) E;‘gela(r‘;)soumweﬁ December 1999, |distributed rainfaii-. iigg\s/zaipisg; Eﬁﬁg’;‘cm
April 2000 runoff moadel (GBDM)

De Roo et al, 2006

Alpine region

August 2005

Lisflood (FF)

ECMWF (EPS and deterministic
up to monthly), DWD (global
and local)

Davolio et al, (2008)

Reno (in north Italy)

7-9th November

2003, 10-12th April,

2005, 2nd-3rd
December 2005

TOPKAPI

Six different forcings (BOLAM,
MOLOCH, LM7, LM2.8 WRF7.5,
WRF25

Dietrich et al. (2008)

Mulde

August 2002

ArcEGMO (note there
is also a shortrange
forecast presented
using a large range
of different models)

COSMO-LEPS and COMSO-DE

Gabeliani et al, (2005)

Reno (in north 1taly)

8-10th November
2003

DriFit

COSMO-LEPS

Gouweleeuw et al,
(2005)

Meuse, Odra

January 1995 and
July 1997

Lisflood-FF
{as input to the EFAS)

ECMWEF (EPS and deterministic),
DWD (global and local)

He et al, (2009)

Upper Severn (UK)

January 2008

Lisflood—FF (here
called Lisflood—-RR)

TIGGE

Conceptual semi—

ECMWF (EPS and deterministic),

Hiavcova et al. (2006) gng;SgZ; (iroutary ﬁgf&;gw distributed rainfall HIRLAM, DWD (global and local)
runoff model and ALADIN
Catchment lumped
Hopson and Webster  |Ganges and Summer 2003, model (CLM) and ECMWE EPS
(in press) Brahamaputra 2004 and 2006 Semi distributed
model (SDM)
September 1993
Ticino—Verzasca— October 1993 -~
Lo ) Poor man ensemble consisting
Jasper et al, (2007 | Magia(including ~ October 1994 WaSIM-ETH of Swiss Model, MESO-NH,

smaller subcatchments
smallest 186 km?)

June 1997
September 1999
October 2000

BOLAMS, MC2, ALADIN
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3 R R e

217 study area | - Eventiperiog::
ff
. ) August 2005 o
Rhine (Swiss part) » ' Evapotranspiration COSMO-LEPS
Jaun and Ahrens (2009) 2005-2006 Hydrolope (PREVAH)
Johnell et al, (2007), . .
Olsson and glvgjzfnhmems " ﬁ”“uasqyzi%gG HBV ECMWF EPS
Lindstrom (2008) 9
) Lisflood—FF ECMWF (EPS and deterministic),

Kalas et al, (2008) Morava March—April 2006 (@s input 1o the EFAS) DWD (global and local)

August, 2002

(2 events) o

ECMWF and
Komma el al, (2007 |Kamp, Norhh Ausiria |July, 2005 ALADIN |V0de! 0f Reszler ) Combinafion of ECMWE an
et al. (2006) ALADIN

August, 2005

{two events)
Pappenberger et al. Meuse (upstream Lisflood—FF,
(2005) Masseik), Belgum | 2M8Y 995 | Ggiooa-Fp ECMWF EPS
(F;%%%?nberger etal Danube, Romania October 2007 Lisflood {FF) TIGGE (grand—ensemble)

Regimbeau et al. (2007) |Seine, Herault

March 2001,
September 2006

ISBA and MODCOU | ECMWF EPS

Roulin (2007), Roulin
and Vannitsem (2005)

Ourthe (Meuse) and
Scheldt, Belgium 2006

All events 1997-

IRMB (adapted) water

balance model ECMWF EPS

Rousset—Regimbeau
et al. (2008), Thire!
et al. (2008)

France
(on 881 gauges)

March 2005-
September 2006

Prevision d Ensemble ARPege

MODCOU and ECMWE EPS

Siccardi et al. (2005)  |NW ltaly, Liguria

November 1994

DriFit LEPS (five clusters)

ECMWF (EPS and deterministic

Thielen et al, (2009b)  |Danube, Romania October 2007 Listiood (FF) up to monthly), DWD (global
nd local), COSMO-LEPS
Verbunt et al, (2007) | PPer Rhine May 1999 PREVAH ECMWF EPS, COSMO-LEPS

{up to Rhinefelsen)

November 2002

Catchment lumped

Webster et al.
(subrnitted for Ganges and Summer 2007 |medet LMy and e e eog
publication) Brahamaputra Semi distributed
mode! (SDM)
Lisflood—FF ECMWF (EPS and deterministic),

Younis et al, (2008) Elbe

March—pril 2006

(as input to the EFAS)|DWD (global and local)

Zappa e al. (2008) (Ltm "?%'r':; Ap9) Qg?/gfr:bZ?dZOw DIMOSOP COSMO-LEPS
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