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&" ECMWEF Seasonal forecast system (Sys-3)
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‘&‘ The seasonal forecast System-3 (implem. March 07)

COUPLED MODEL (IFS + OASIS2 + HOPE)
*Recent cycle of atmospheric model (Cy31R1)
sAtmospheric resolution TL159 and 62 levels
*Time varying greenhouse gasses.

Includes ocean currents in wave model

*INITIALIZATION
sIncludes bias correction in ocean assimilation.
sIncludes assimilation of salinity and altimeter data.
*ERA-40 data used to initialize ocean and atmosphere in hindcasts
*Ocean reanalysis back to 1959, using ENACT/ENSEMBLES ocean data

‘ENSEMBLE GENERATION
*Extended range of back integrations: 11 members, 1981-2005.
*Revised wind and SST perturbations.

*Use EPS Singular Vector perturbations in atmospheric initial conditions.
*Forecasts extended to 7 months (to 13 months 4x per year).
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&* Products from Sys-3: “plumes” for El Nino indices

NINO3.4 SST anomaly plume NINO3.4 SST anomaly plume
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&* Products from Sys-3: 'tercile summary’

ECMWF Seasconal Forecast System 3
Prob(most likely category of precipitation) OND 2007
Farecast star efersnce is 0109007 Ha significance test applisd
Ermzemble size = 41, climake size = 275
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‘&k Climagrams : area-averages of 2mT and rainfall
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Climagrams :monsoon indices / teleconnections

eof 1: West African Coast (WAC)

eof 1: Eastern Tropical Indian Ocean (ETIO)
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Climagrams :SST area-averages
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&* All India Rainfall: “climagram” from 1 May 2007

All-Indla Ralnfall
Forecast Initlal date: 2007 501
Ensemble slze: Forecast=41 Model climate=275 Analysis climate=25
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Verification for SST in JJA from 25-year hindcast set

Anomaly Correlation Coefficient for ECMWEF with 11 ensemble members
Sea surface temperature

Hindcast period 1281-2005 with start in May average over months 2to 4
Elack dots for values significantly different from zero with 25% confidence ( 1000 samples)
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‘&* Climagram verification (ACC : f. of initial and lead time)
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‘&‘ Anomaly correlation of seasonal-mean rainfall
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&* Predictability of teleconnection/EOF indices in S-3

init: may Verif: jja Cor [an, ens m] = 0.733
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&* Predictability of teleconnection/EOF indices in S-3
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Predictability of AIR In S-3
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Monsoon onset in India: seasonal fc. for June
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Predictability of AIR in S-3: EOF filtered JAS

average prec in air_ind2 [70/90 ; 5/30]
Init: may Verif: jos Tor [an, ens_m] = 0.460

Unfiltered
CC =0.46

EQF=filt. prec in air_ind2 [70,/90 : 5/30 All India Rainfall mask

]
Init: may Verif: jos Cor [an, ens_m] = 058
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Predictability of East Africa short rains: EOF filtered OND

average prec in eof eowi [27.5/42.5 ; -12.5/7.5]
Init: aug Verif: ond Cor [on, ens_m] = 0.038

Unfiltered .
CC =0.04 il
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Init: oug Verif: ond Cor [on, ens_m] = 0.385
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‘&‘ Climagram verification (ACC : f. of initial and lead time)

All-India Rainfall
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‘&‘ Diagnostics of monsoon ISV in Sys3 from pentad data

e QObservations (5-day means from 2 June to 30 Sept. 1981-2005 )

» Rainfall: 5-day means computed from India Met. Dept. daily
rainfall analysis on 1x1 deg grid (Rajeevan et al. 2005)

» 850-hPa relative vorticity from ERA40 and operational ECMWF
analysis (2002 onwards)

e Model data:

» 5-day means of rainfall and 850-hPa vorticity from seasonal
hindcast ensembles started on 1 May 1981-2005

e Diagnostics:

» EOFs of pentad rainfall over India (70-90E, 7.5-30N) in July-
August

» Covariance of 850-hPa vorticity with 1st PC of rainfall at lag O, -1,
-2, -3 pentads
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‘& Rainfall mean, st.dev. and EOF domain for July-August
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IMD  5dm EOQF 1 (21.7%)

& § ¥ £

BB WL T WL TH B MI O BEX Wi AX S
=7 -4 =1 1

Sys3 Sdm EOF 1 (25.5%)

s F 3 8 § ¥

E % & E §

IMD Sdm EOF 2 (9.1%)

HI M M X T ML B N BE SN MDD M

Sys3 Sdm EOF 2 (12.1%)

India summer monsoon rainfall in ECMWF Sys3 —

ICTP, August 2008

E 3 FE F 3§

E § B £ 3

i F 3 § §F

IMD  Sdm EQF 3 {5.6%)

Ao

HI:H(H.I:EIJ'IHII:
—P—H -4 -1

Sys3 Sdm EOF 3 (11.2%)

g ¥ # E 4§

5-d mean rainfall EOFs for July-August 1981-2005

23



IMD
data
1951 -
-2007

Sys3
1981-
-2005

5-d mean rainfall EOFs for July-August

IMD_57 Sdm EOF 1 (22.3%) IMD_57 Sdm EOF 2 (9.2%)

: &, .il :, 4 ‘

b Eill

”\L _H\iﬂ. : f’ﬂ\t

T
£l ! 1 4
» .I._,—"-.II . L/\IIHI
i
i} -!I 14 J‘l.-'
- “ " |h". 4
) 0 \
- ¥ o " e g
S WO TAL L JE BIL ML EX WL X eI w4 BL Gl WT O JH T ML B ST BE WM ML SN0
= 55 | e T R B Al
Sys3 Sdm EOF 1 (25.5%) Sys3 Sdm EOF 2 (12.1%)
L =
¥ u
m
HH
2N

E % & E §

India summer monsoon rainfall in ECMWF Sys3 — ICTP, August 2008

E 3 F F 3§

£F 8§ 8 E & 3

i F 3 § §F ¥

E ¥ # E 4§

IMD_57 Sdm EOF 3 (5.6%)

L KL T WL OTH B M BT Wi IX L
=17 —A -4 -1 7

Sys3 Sdm EOF 3 (11.2%)

24



&* Vorticity 850 hPa: stand.dev. and cov. with rainfall PC1
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‘&‘ Vorticity 850: lagged cov. with rainfall PC1 (ERA40)
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‘&‘ Vorticity 850: lagged cov. with rainfall PC1 (Sys3)
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‘%‘* Conclusions (1)

e SST predictions from the ECMWF seasonal forecast system-3 show
higher skill than those from previous system, particularly in the
tropical Pacific and eastern Indian Ocean, but western Indian Oc. and
tropical Atlantic are still not better than persistence in NH summer..

 Predictive skill for seasonal rainfall is generally good over the Pacific
and tropical S. America, poor along the coast of the Indian Ocean in
early summer. Skill for South Asian rainfall increases in the latter
part of the monsoon season.

e Seasonal forecasts over land can be improved by exploiting
teleconnections with adjacent ocean regions.
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‘%‘* Conclusions (2)

Predictive skill for monthly means of Indian rainfall in seasonal
forecasts is generally low, with a maximum for September .

5-day mean rainfall analysis shows a deficient representation of
variability in the northern part of India, while variability in the central
peninsula is overestimated by the Sys3 model. This is reflected in the
standard deviation of 850-hPa relative vorticity.

Lag covariance maps indicate a less coherent organization of
convection in the Sys3 model with respect to observation, with less
evidence of meridional propagation and weaker teleconnections
between the Indian and the South Asian region.

Statistical corrections may be needed to extract information about
year-to-year variations of monsoon ISV from Sys3 output.
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‘&A Products from Sys-3 : tropical storm frequency

ECMWF Seasonal Forecast System 3
JASOND 2007

Tropical Storm Frequency
Forecast stant eference s 01/0&/2007 Climate = 1220-2005
Ensemble size = 41 climate size =176

e Forecast mean =  Standard deviation
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EUROSIP seasonal fc of tropical storms (from 18t June)
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‘&‘ Rainfall anomalies in Dec. 1997 and July 2002
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SST anomaly Dec. 1997
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&* SST anomalies in Dec. 1997 and July 2002
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&* Predictability of teleconnection/EOF indices in S-3

Rainfall: South Asian monsoon pattern (JAS)
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Rms error
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ATL3 SST rms errors at 5 months
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‘&‘ Anomaly correlation of seasonal-mean rainfall
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Predictability of AIR in S-3: EOF filtered JAS
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