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1. Short-range timescale: 1-5B £ T

TIGGE-LAM (TIGGE-Limited-Area Model) data (Ex )1 D &)
*TIGGE: The Interactive Grand Global Ensemble

2. Medium-range timescale: 1-2;BE] £ E T
TIGGE data

ensemble reforecast (5 #) data (e.g. NOAA-GEFS and ECMWF)

3. Subseasonal to Seasonal (S2S) timescale: 1-24 A %&&F T

S2S data (&reforecast)

4. Seasonal timescales: 1FE &£ ET

ECMWF System 4, NCEP CFS (Climate Forecast System) v27%i&






THORPEX Legacy ProjectsEL TUA T D3 DM ENIEH LT-
Polar Prediction Project (PPP)

High Impact Weather (HIWeather) project
Subseasonal to Seasonal (S2S) project

World Meteorological Organization

Weather « Climate « Water

HOME CONTACT US LIST OF TOPICS LINKS CLIMATE STATISTICS

WWRP

The Observing System Research and

Predictability Experiment (THORPEX) Tf%—i‘"\)\RPEX

THORPEX ICSC

Eﬁfﬂ']:/;(;laﬁﬁ% - %iﬂlli.rﬁgllﬂiggn%ﬁ A World Weather Research Programme . THDR - DAOS ;
= RFRENCEEOARSM-2EBEED 2005-2014 (T TIZKR T
e o s - <ifR Data Assimilation and
SEEI% 0T BELELL S0 5 LhiHiE ( ) oxssimisiona
MISSION THORPEX _
THORPEX is a 10-year international research and development programme to accelerate improvements GIFS-TIGGE

Working Group
THOEPEX Interactive
Grand Global Ensemble

in the accuracy of one-day to two-week high impact weather forecasts
for the benefit of society, the economy and the environment.

THORPEX establishes an organizational framework that addresses weather research and forecast

problems whose solutions will be accelerated through international collaboration among academic 4

institutions, operational forecast centres and users of forecast products. — e —
Predictability and
Dynamical Processes

THORPEX PDP




THORPEX Interactive Grand Global Ensemble

— The Interactive Grand Global Ensemble
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ECMWEF (http://apps.ecmwf.int/datasets/data/tigge), CMA
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data archive centres: ECMWF and CMA
data period: October 2006 - current

ensemble size: 508 members/day
data size: 500GB/day (350GB from ECMWF EPS)

fest model ens. festfreq. initial perturbation model DA for data avilable orig data
length resolution Size (UTC)  (model resolution)  uncertainty  cntrl analysis period grid

Bol 10 days TL119L19 33 00, 12 oVs No ? 2007.09.03.00 - 1.5x15

(Australia) . ’ (TL42119) ’ 2010.07.20.12 ' )
cMA 10 days TL213131 15 00, 12 BVS SPPT GSl 2007.05.15.00 0.28125x
(China) Y ’ (T21317?) 24200 0.28125
cMcC ' :
16 days N200L40 21 00, 12 EnKF SPPT,’ SKEB, EnKF 2007.10.03.00 - 1.0x1.0
(Canada) (800 x 400) (66kmL74) multi-param
CPTEC T126128 , EOF-based _ 0.9375 x
15 days 15 00, 12 ) No from NCEP 2008.02.01.00 - .
(Brazil) (384 x 196) (T216L28) 0.9375
ECMWF 15 days TL639L91(<D10) 51 00, 12 oVs SPPT, SKEB ensemble 2006.10.01.00 N320[rﬁe4d0u;:ed
] . , .10.01.00 - gauss at,
(Europe) TL319L61(>D10) (TL42L42) 4D Var e
JMA SVs
11 days TLA479L60 27 00, 12 SPPT 4D Var 2006.10.01.12 - 1.25x1.25
(Japan) (TL63L40)
2007.12.28.00 -

KMA 12 days N320L70 " 00. 12 ETKF SKEBD RPD Hybridens. " ., _— 0.375 x
(Korea) (1280 x 640) (N320L70) and 4D Var 5011.03.01.00 - 0.5625
Met.Fra 3 days (06) , SVs _ _

T538C2.4L65 35 06, 18 multi package? 4D Var 2007.10.25.18 - 15x15
(France) 4.5 days (18) (T44L65, T95L65)
NCEP 16 days 1254191(<D10) 21 09, 05, ETR SP GSl 2007.03.05.00 1.0x1.0
(US) Y T3191L61(>D10) 12,18 (T254191) ' R ’ )
UKMO N400L70 _ 00, 06, ETKF _ _
7.25 days 12 SKEB2, RP2 4D Var 2006.10.01.00 - 0.3x0.45
(UK) (1600 x 800) 12, 18 (N400L70)

the older, the coarser
SPPT: Stochastic perturbation of physics tendency
SKEB: Stochastic Kinetic Energy Backscatter
RP: Randam Parameter
GSI: Gridded Statistical Interpolation
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C [} apps.ecmwf.int/datasets/data/tigge/levtype=pl/type=cf

-

Type of level

Potential temperature
Potential vorticity

* Pressure levels
Surface

» Control forecast
Forecast
Perturbed forecast

Conditions of use

Mavigation
Public Datasets
Job list

See also....

Access Public Datasets
General FAQ

WebAPI FAQ
Accessing forecasts
GRIB decoder

TIGGE Data Retrieval

n A masximum of one year of data is allowed per base time

portal DECMWF

Select date
* Select a date in the interval 2006-10-01 to 2015-10-18
Start date: [2006-10-01 [End date: |2015-10-18 |
Rleset
Select a list of months
e e e e e e e e e e e e R e e ey T e
o o
e e
i o
Jan Feb Mar AprMay Jun Jul Aug Sep Oct Now Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Select origin and time
BoM CMA CMC CPTEC ECMWF JMA KMA Météo France NCEP UK Met Office

0 & 12 18 24 30 36 42 48 4 &0 66
114 120 126 132 138 144 150 156 162 158 174 180
228 234 240 246 252 258 264 270 276 282 288 254
o E 254 260 366 372 37E 384

Select All or Claar

Select level and parameter
1000 925 850 700 500 300 250 200 50

Geopotential Height

Specific humidity

72
186
300

7B
192
306

198
312

a0
204
318

96
210
324

102
216

330

108
222

336

A
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I | “ E Senegal 14  New Zealand 13

E 5l 1—H%

y13

(users by October 2013)

Poland
Finland
Portugal
Saudi Arabia
Austria

Irag 19
Switzerland 25

Indonesia 26
Canada32 —___
Metherlands 35 ——

Brazil 48 —
Australia 49

Spain 54

Italy 59
Korea 64
France 80

Germany 81

Other 112

Hungary 14 Norwa
Greece 15 Turkey 12
Hong Kong 16 Belgium 11
Russia 17 Romania 11
Argentina 18 Pakistan 10
Thailand 18 \ |_I_‘
Sweden 19
Iran 19

India 119

Japan 121

Ireland
Egypt
Vietham
Colombia
Kenya
Bulgaria
Mexico
Bangladesh
Jordan
Tanzania
Niger
Cameroan
Denmark
Lithuania
Slovakia
Ethiopia
Chile

South Africa
Philippines




TIGGEICREET 5T HAREF

TIGGE#1E X Swinbank et al. (2016,BAMS) TN =E 4/,

fRER - HRIERREE 2 (1)
FHRAEEDLEATIVFETILVZOH T IILOFEME : 7 (2)
HHESEETOEFERIEIE: 17
YT a7 URE (MJO): 1 (1)
amiERE: 2

FARE-ORAE—K: 3

J09F25 (EBVR): 2 (2)
EIRRF Al 2(1)

ALKl 3

TIGGE Museum (U7 I)LALTROFZIL) (1)

( JNDEFIFIRIREHX

sF(X. TIGGE#fEERm X Swinbank et al. (2016,BAMS), F71=1%. TIGGE
website (google “ECMWF TIGGE")ZZH GRX LB EHDHEXI150(14)),



The TIGGE Museum

/' (@ TIGGE Museum - Welc: x

J

Google: “TIGGE museum”

« =>C [ r;,l|:=\.rjma.::r:;s.Hpcc_.j_p:u’T-IaGE;I

18,382 Viaibars .*
| TFHQRPEX Welcome to the TIGGE Museum @ Updated everyday
HARLAYS @University of Tsukuba, Japan e
A World Weather Research Programme . .
‘3 with a 2.5-day delay
Real time prOdUCtS Skill eamparisen of TIGGE m-dlul:m—ﬂ:ng& tnmmbh)lﬂruultu
ACC Z500 control run (OCTZO0O08=AUGZO1S
° Spaghetti p|0tS The THORPEX Irteractive Grand Global Ensemble (TIGEE) is a key P —————— 303ty i e, gt o snat
companert of the THORPEX project, which provides operatioral gldbal 1B e feeee o 3
e MJO forecast ersemble forecast data quasi-operationally (2-day delay). The TIGGE patals ™| o oo i K e R
provide the TIGGE data freely only for research and education purposes. For ™| —= e | T
. detaik, visit the W0 THORPEX website or the TIGGE websi g o (i -
* blocking forecast T 5 I : % SN -
i J;E.h Dr. Mli Mats::?ac'j;mt.?d fcrit: gf Tsm;b dr'ift if;'?tm%' ﬂﬁomﬁ wome e aw
* early warning of |ty i Mobmgs (rieasity of Lniba i tberky o Cximl). | L2y B P
delay, and are availble for nomcommercial use. 2w i B - e
severe weather § o » »
If you want to use the TIGGE data, sample scripts (tar ez, 48VE) (readme) ;’: | ] | 1
° EPS meteogram would hep you to enjoy your TIGGE life! Updated E ‘W o= TR 1Wﬁm
* forecast skills ==y ) ==
. . 225 huceuim has been just operd  Rlew! o a0 : :;
* model's biases il e L] ] g .
A e My, THAH] s

Lastpdate: 10412 /2015 105256

Configurations of the operational medium—range Ensemble Prediction Systems (EPSs)
+ The latest details of global EPSs available at the TIGGE partals (as of Febnuary 2014) [pdf]

i + Data avaibbility at the ECAWWE TIGGE data portal

TIGGE realktime pmducts Updated every day!
» Spacheth disgram, ensemble mean, and ensemble spread for 2500

& MO forecasts (verifications)

» Enszenble forecasts for specific atmospheric phenomem

¢ Probabilistic forecasts of bloding over the MH and SH

1 a short guide sbout the

' B

+ Enzenblebazed severe weather forecasts (heavy rain, stroneg winds, and high/low terrperatre)
] or Matsueda and Nalazawa (2014, Meteorol. Appl))

Expected severe weather events (grand ensemble)
Initial: 2015.10.20.12UTC, Valid: 2015.10.23.12UTC
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The TIGGE Museum Google: “TIGGE museum”

TIGGE MJO index forecast (Inltlol 2015. 03/06,..\ 20T Real time products

ML LS BOM S * spaghetti plots
f:-gg /w'\. N * MJO forecast
§_T§§ C} * blocking forecast
N TN | * early warning of
=31 severe weather
-3-2-1 0 STEC * EPS meteogram

* forecast skills
* model's biases

ol S

200hPa wind (JRA55) and OLR (AVHRR) November to Ap

Analysis

+0—2days
+2—4days
+4—6days
+6—8days

+14—16days =31 .7

[ L e

[, NE——
[T SE—

Matsueda and Endo(2011, GRL)

T I I
—40-35-30-25—-20—15-10-5 5 10 15 20 25 30 35 40 Unit:[W



MJO D ¥ el ge %

(Matsueda and Endo 2011, GRL) Skills of TIGGE MJQ index forecasts

CMA CPTEC ECMWF JMA KMA NCEP UKMO
' S == S A== L o against own analysis
« ECMWF&U KMO@%*E*ﬁEh\ = l,\;f)\~ %#E HY = = 2_{5a)' RMSE (initial phase: 0-8, verifying phase: 0-8)
[y = ~ . .
14 L 275 5(ECMWF: 1-4, UKMO: 5-8)
- -~ NS —_— = NG —
« JMAIEMJIOD LR RE AV EL, HRIEA/NSLMER [
s - ~ 4
HBM. St A—E LR D 03
o 2 4 6 8 10 12 14 16
TIGGE MJO index forecasts (RMSE: 2008010112-2010123112) , (b) Correlation (inital phase: 0-8, verifying phase: 0-8)
ECMWF JMA NCEP UKMO against own analysis
(a) Initial phase: 0, valid phase: 1-8 X 5(b) Initial phase: 1, valid phase: 1-8 X 5(0 Initial phase: 2, valid phase: 1-8 S
2.5 . )
2.0 | + 20 Lr 2.0 | -
15 ' 15 = - 1.5
1.0 andll I — o 1.0
0.5 0.5 0.5
0.0 | — 0.0 1T—T—1 0.0 —
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 _ o
(d) Initial phase: 3, valid phase: 1-8 (e) Initial phase: 4, valid phase: 1-8 (f) Initial phase: 5, valid phase: 1-8 &
25 ! 25 * 25 o,
2.0 L L 2.0 L 20 ‘g‘
15 - .Q;.:.— 15 : . 15 o
1.0 =L ad 1.0 - 1.0 0%‘3-10—
0.5 0.5+ 0.5+ T o
0.0 T T 0.0 T T 0.0 T T
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
(g) Initial phase: 6, valid phase: 1-8 (h) Initial phase: 7, valid phase: 1-8 (i) Initial phase: 8, valid phase: 1-8
25 i 25 25 i 5
2.0 4+ 20 2.0 "l 5
w [ | | | s )
nls 1.5 1.5 8
=10 ’ 10 M 10 = 2
(o
0.5 0.5 0.5 £
0.0 1 1 0.0 T 1 0.0 T T (_04
0 2 4 _6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 : ' ' ' ' ' ' ‘
Forecast days 0 2 4 6 Forecaﬁm daysm 12 14 16

(updated from Matsueda and Endo)



The TIGGE Museum

'( L TIGGE medium-range ens:

Aregs:
® NH
SH

W Forecast mes:
+000 hr
+024 hr
+048 hr

©+072 hr

2 +096 hr

®+120 hr

@+144 hr
+168 hr
+192 hr
+216 hr
+240 hr

O +264 hr
24312 hr
+336 hr

@ +360 hr

defmition of the
coolTence
probablity

zee histzueda
2011.50LA)

Go to weather
chart

Go to the TIGGE
husenm (top)

Valid date

2B
21FEB 4.
16FEB -
11FEB 1
BFEB .
1FEB - -
26JAN 1 -
21JANA

208 ]
21FEB -
16FEB {
11FEB 1

6FEB -

1FEB -
26JANT
21JAN 1

Google: “TIGGE museum”

= X | [ gpvjma.coshpoe jp/ TIGGE tigee_hlocking prob htm] Q 5y

Ensemble-based occurrence probability of blocking

Ensemble—based occurrence probability of NH blocking
+120hr forecast (the latest initial: 2015.02.16.12UTC)
(a)BOM (b)CMA (c)CMC

MEB =

h., oo X, F
cgiﬂ? ]

Bl
- 21FEB
 16FEB
F 11FEB
+ EFEB

+ 1FEB

F 26JAN
F21JAN

(d)CPTEC (e)ECMWF

i
F21FEB
I 16FEB
F 11FEB
I 6FEB

- 1FEB

F 26JAN
F21JAN

O

186
F21FEB
r 16FEB
r 11FEB
I 6FEB
r 1FEB

F 26JAN
F21JAN

= é}
Q L
P 5 .

0 180 0w 0 90E 180 SOW ] 90E 130

90w 90E

-""'--.___‘_I I P Colour shading: forecast probability[%]

50 75 Contours: analysis for each centre

Real time products

* spaghetti plots

* MJO forecast

* blocking forecast

 early warning of
severe weather

* EPS meteogram

* forecast skills

* model's biases

Matsueda (2009, SOLA)



Blocking frequency

T OvEF T O FBIRTEEMHE

(Matsueda 2009, SOLA)

c REMDBIEFHRET L TIE. OB FHTL
TO09X T NENGTYICHS
c REFEREFZLEARDE KBEFOAN

FIRIAEEL LY

Predicted blocking frequency
CPTEC ECMWF JMA KMA NCEP UKMO

CMA

Brier score

0.35
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0.25 -
0.2 1

0.1544- N

0.14-

005V N\

0.35
0.3
-0.25
-0.2

A -1o.15
A 101
1 10.05

1.0

0.35
0.3
0.25 -
0.2 1

0.1
0.05

0.35
+0.3
-0.25
-0.2

\ 1015
B 0.1

0.35
0.3
0.251
0.2

01544 &

0.1

0.054/

&\ AN A

0 ——sy — N
60W 0 60E 120E 180 120W60W O GOE 120E 180 120W60W 0 6

Comparison of medium-range ensemble forecasts
Brier score over blocking sector

CMA CPTEC ECMWF JMA KMA NCEP UKMO
Pacific sector

Euro-Atlantic sector

0.25 T R

2006/07DJF
0.20
0.15
0.10 -

-
0.05
0.00
0 72 144 216 288 360
Forecast time [hr]

0.25 +—=—t—t—+—+-

2007/08DJF
0.20
0.15
0.10
0.05
0.00

0 72 144 216 288 360
Forecast time [hr]

0.25 | }

2008/09DJF ‘_L

72 144 216 288 360
Forecast time [hr]

Brier score

Brier score

Brier score

0.25

TR R
Tt

0.20

2006/07DJF

0.15

0.10

0.05

0.00

0.25

72 144
Forecast

]
e

time [hr]

288

0.20

2007/08DJF

0.15

0.10

0.05

0.00 F~—

72 144
Forecast

216
time [hr]

288

360

2008/09DJF

0.10

0.05

0.00 ~——

72 144
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288

Forecast time [hr]

360



(Matsueda

2011, GRL)

2010F 2R DT Al eI getE

Z500 (JRA) & TMA
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Areal—mean TMAX anomaly (45N—60N,25E—50E)

(E—-OBSv3) anomalies (2010JJA)

[K]

Medium—range ensemble mean forecasts (2010JJA)
T2m anomaly (45N—60N,25E—50E)

black: analysis for each centre, coloured: +0—9days, grey: +9—16days
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The TIGGE Museum Google: “TIGGE museum”

4'(‘1 [4 Verification of TIGGF X % %
| & [ gpvima.ccs.hpec.p/ TIGGE/tigge_seasonal_score.html 277 ™ E =

Real time products
| Seasonal-mean scores g Spaghettl pIOtS

L —— TIGGE medium-range ensemble forecasts [ « MJO forecast
©U8s50 ©V8s50 ©U200 © V200 Z500 ACC (Northern Hemisphere, SON2015)

__against own analysis, 20°-90°N * blocking forecast
 early warning of
severe weather
* EPS meteogram
|  forecast skills
* model's biases

Score: 1 0

against own analysis:
® ACC ) RMSE ) RMSE&Spread
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ECWMF shows superior skill, followed by UKMO, NCEP, ,JMA and KMA.
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Comparison of TIGGE medium—range ensemble forecasts (Z500)
+168hr forecast skill (Northern Hemisphere, 201412—-201511)
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Brier Skill Score
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(Matsueda and Palmer, in prep.) x3

Brier Skill Score for regime forecasts
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Early warning products for high impact weather (probabilistic forecasts)
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Russian heatwave (JJA 2010) Matsueda (2011, GRL)
4™ August
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Russian heatwave (JJA 2010)
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Pakistan floods (July 2010)

a August 2009

Figure 7 Satellite images of the catchment of the river Indus for
(@) August 2009 and (b) August 2010.

ECMWF Newsletter (No. 125, 2010)



Pakistan floods (July 2010)
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Hurricane Irene (August 2011)

=

e

>

66227753'22 w S Central Grand Station, NY, USA
(27 August, 2011)

' :27:osz ) (122 27 Aug)

o

August 20-29, 2011 Rainfall Accumulation (mm)
25 50 75 100 125 150 175 200 225

Hurricane Irene (2011)
Thursday
8/256 PM Rainfall rate estimated by
the TRMM Microwave Imager
1.0 g7 90

8 Tuesday inches 1 mm
: ' e 8237 PM per per
Wednesday r b 3 hour 0.1 hour

8/24 noon*. | g 1

: : TRMM radar overflight of eye

; ; © TRMM LIS lightning flashes
Cat.5
= ] s Cat. 4
' | EWey Cat. 3

Cat 2 Kill Devil Hills, North Carolina, USA

Cat. 1

OEOEN

-4
Sunday

Fr’o_____m_NASA's web S218PM o Tiop s (25 August, 2011)



Hurricane Irene (August 2011)

+5-day | Occurrence probability of extreme 24hr precipitation
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Hurricane Sandy (October 2012)
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Hurricane Sandy (October 2012)
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Heavy rainfall in Japan (July 2011)
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Heavy rainfall in Japan (July 2011)
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Verification — reliability diagram for heavy rain — ﬁgﬁf 'lﬁﬁ ~M‘W£]a&€

Medium—range EPS reliability diagram (June 2007—May 2013)
probability of 24hr precipitation exceeding climatological 95* percentile (60°S—60°N,30°W—330°E)
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Sub-seasonal to Seasonal (S2S) Prediction Project
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Subseasonal-to-Seasonal
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Prediction Project
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Subseasonal-to-Seasonal

S2S

Prediction Project

Real time
forecast model ens. forecast
length resolution size freq.
Bol bl-62 T47117 32+1 sun
(Australia) (00UTC) Thu
CMA _
. DO~ 60 T106L40 3+1 daily
(China) (00UTC)
ECMWF DO-46  TL639L91(<D10) . . Mon
(Europe) (OOUTC)  TL319L61(>D10) Thu
HMCR DO-61  1.125x1.40625
) 5 19+1  Wed
(Russia) (OOUTC)  L28 (uncoupled)
ISAC-CNR  po-31  o0.sx0.
| x0I56L54 1041 Vion
(Italy) (00UTC)  (a'slab' ocean)

JMA DO.5-33.5 TL319L60 541 Tue
(Japan) (12UTC) (uncoupled) Wed
Met. France *P° °! A. monthly

B.DO-32 TL255L91 50+1 (1st)
(France)  4oyr() B. Thu
NCEP DO —-44
T126L64 15+1 daily
(US) (00UTC)
UKMO DO —60 N216 (0.83x0.56) _
3+1 daily
(UK) (00UTC) L85

data available

period

2015.01.01 -

2015.01.01 -

2015.01.01 -

2015.01.07 -

2015.11.08 -

2015.01.06 -

A.2015.05.01 -

2016.02.01

B.2016.03.03 -

2015.01.01-

2015.12.01 -

Initial days of forecasts:

Sun

Mon

Tue [Wed| Thu | Fri | Sat

BoM

CMA

ECMWF

HMCR

ISAC-CNR

IMA

METEFR

NCEP

UKMO

system
(model ver.)

fixed
(2014.01.01)

fixed
(2014.05.01)

on the fly

on the fly

fixed
(2015.03.26)

fixed
(2014.03.04)

fixed
(2014.12.01)

fixed
(2011.03.01)

on the fly

Reforecast

ens.
size

reforecast
frequency
1st, 6th, 11th,

33 16th, 21st, 26th
of each month

4 daily
Mon
11
Thu
10 Wed
1 every 5 days
10th, 20th,
5 the last date

of each month

1st and 15th of

15
each month
4 daily
1st, 9th,
3 17th, 25th

of each month

reforecast
period

1981-2013

1994-2014

past 20yrs

26yrs

1981-2010

1981-2010

1993-2014

1999-2010

1996-2009

FEAEDEA—IE
S2SRT—ILDF %
BETOHEL
SRS pEE

orig data
grid

T47
(144x72)

1.5x1.5

1.5x1.5

1.5x1.5

1.5x1.5

1.5x1.5

1.5x1.5

1.5x1.5

1.5x1.5



S2S Museum

S2S (subseasonal to seasonal)7—

(@ 525 Museum -Welco x YWy

& | [ gpvjma.ces.hpecjp/525

-%N

N Welcome to the S2S Museum
y S S @University of Tsukuba, Japan

Prediction Project

The Subseasonal to Seasonal Prediction (S2S) Project is a proposed

W C R P WWRP/THORPEX/ WCRP joint research project.

Wortd CUmnate HES8Fch Programme The main goal of the S2S project is to improve forecast skill and
understanding on the subseasonal to seasonal timescale, and
and promote its uptake by operational centres and exploitation by the
WP s applications community. Specific attention will be paid to the risk of
- L - extreme weather, including tropical cyclones, droughts, floods, heat
waves and the waxing and waning of monsoon precipitation.

The S2S5 data portals provide the S2S data freely with a 3-week
delay only for research and education purposes. For details, visit the
WMO S28S website or the ECMWF S2S website.

The 525 Museum is operated for a promotion of utilization of the
S2S data by Dr. Mio Matsueda (University of Tsukuba and
University of Oxford), with support from the ArCS (Arctic

Challenge for Sustainability) Project of the Ministry of Education,
Culture, Sports, Science and Technology (MEXT) of Japan.

Arctic Challenge for Sustainability

Forecast products in the S2S Museum are updated everyday, with a
3-week delay, and are available for non-commercial use.

LastUpdate:03/29/2016 03:54:04

602 visitors
Apr. 30th

Google: “S2S Museum”
or “TIGGE Museum”

HEEa OOk
-AO/AAO, SLP
-NAO, PNA
-Wave Activity Flux at 200hPa
- BEEAFIR(SSW), T10
-y T Tal) TUIREI(MJIO)
-EBHEKE

-Sea ice cover

Configurations of the operational extended-range Ensemble Prediction Systems (EPSs)

¢ The latest details of EPSs available at the S2§ portals (summary, as of January 2016[pdf])
o BoM (Australia)
o CMA (China)

ECMWF (Europe)

HMCR (Russia)

ISAC-CNR (Italy)

o o o




S2S Museum (AO index)

S2S AO index forecasts (initial: 2015.12.17, Thu)

black: NCEP analysis, grey: ensemble mean
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S2S AO index forecasts (initial: 2015.12.16, Wed)

black: NCEP analysis, grey: ensemble mean, coloured: ensemble members
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Zonal mean T10 forecasts @80°N (Initial: 2015.12.24, Thu)

black: NCEP analysis, grey: ensemble mean, coloured: ensemble members

260- 260 CMA 260{ ECMWF
(5L)2015F12824BWE 250, 250
240+ 240 240
230 2301 2301
,.“’@,. IR 2201 220 220-
NTG— FoHUIT A N— W
N 200 200 ~| 2004
W@Z 7‘/'5"/7)[/z|1i’>] 190- 190+ 190-
24DEC O3JAN 13JAN 23JAN O2FEB 12FEB 22FEB  24DEC OXAN 13JAN 23JAN 02FEB 12FEB 20FEB  24DEC O3JAN 13JAN 23JAN O2FEB 12FEB 22FEB
Zonal mean T10 forecasts @80°N (Initial: 2015.12.23, Wed)  260{|SAC—CNR 2601 JMA
black: NCEP analysis, grey: ensemble mean, coloured: ensemble members 250 250
260{ BOM 260{ CMA 260{ECMWF 240 240-
2501 250 250- 230 230-
240- 240- 240 2204 2201
230 230- 230 210- 210-
220+ 220 | 220- 200 200-
210- 210- 210+ 1904 190-
2001 200+ 200 24DEC O3IAN 13UAN 23JAN 02FEB 12FEB 22FEB  24DEC O3JAN 13JAN 23JAN O02FEB 12FEB 22FEB
190- 1904 | 1901
23DEC 02JAN 12JAN 22JAN OFEB 11FEB 21FEB  23DEC O2JAN 12JAN 220AN OIFEB 11FEB 21FEB  23DEC O2JAN 12JAN 22JAN O1FEB 11FEB zurmz:: 2:2 UKMO
260{ | CR 260{|SAC—CNR 260 240 240-
2501 250+ 250+ 230- 230-
240 240- 2401 2201 220-
2304 230- 230+ 210- 210-
220 220- 220+ 200- 200-
210+ 2104 210+ 190- 190-
200 2001 200+ 24DEC O3UAN 13UAN 23JAN O2FEB 12FEB 22FEB  24DEC O3JAN 13UAN 23UAN O2FEB 12FEB 22FEB
1901 190 190
23DEC O2JAN 12JAN 22JAN OIFEB 11FEB 21FEB  23DEC O2JAN 12/AN 22JAN OIFEB 11FEB 21FEB  23DEC 02JAN 12JAN 22JAN O1FEB 11FEB 21FEB
260{ \ETFR 260 260{ UKMO ,\
250 250 250- \
240- 240+ 240-
230+ 230+ 2301
220 220 220-
210+ 210+ 2101
200+ 200+ 200
190- 190- 190-

23DEC O2JAN 12JAN 22JAN OFEB 11FEB 21FEB  23DEC O2JAN 12JAN 22JAN OIFEB 11FEB 21FEB

23DEC O02JAN 12JAN 22JAN O1FEB 11FEB 21FEB
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Zonal mean T10 forecasts @80°N (Initial: 2015.12.31,

black: NCEP analysis, grey: ensemble mean, coloured: ensemble members

Thu)

260+ 2604 CMA 260
(5L)2015%12A31BUHEE = 250, 250,
240- 240- | 2401
2304 230 2304
n\\@l- IH 2204 2204 | 220+
NS— TP T VA IN— 2o 0 1.
m@,: 7>4j'>7)bz|zi’ﬂ 190- 1904 190-
31DEC 10JAN 20JAN 30JAN O9FEB 19FEB 20FEB  31DEC 10JAN 20JAN 30JAN OSFEB 1OFEB 20FEB  31DEC 10JAN 20JAN 30JAN OOFEB 19FEB 29FEB
Zonal mean T10 forecasts @80°N (Initial: 2015.12.30, Wed)  260{|SAC—CNR 2601 JMA
black: NCEP analysis, grey: ensemble mean, coloured: ensemble members 250 250-
2601BOM 201CMA 2601ECMWF 240- 240+
250 250 250+ 230- 230-
240- 240 240+ 220 220+
230 230+ 230 2104 210-
2201 2204 220+ 200 200-
210+ 201 [ 210 160 190-
2001 200{=/ "\ 200+ 31DEC 10JAN 200AN 30UAN OSFEB 19FEB 20FEB  31DEC 10UAN 200N 30UAN O9FEB 1SFEB 26FEB
1901 190 190 T
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201HMCR 26001|SAC—CNR 260 240- 240-
2504 250 2504 230- 230-
240- 240+ 2401 220+ 2201
230+ 230 230 2104 210-
220 220+ 220 2004 2004
2104 2104 2104 190- 1904
200 200 200+ SIDEC 10JAN 20JAN 30JAN OGFEB 19FEB 20FEB  31DEC 10JAN 20UAN 30UAN OOFEB 19FEB 29FEB
190+ 190 190-
30DEC OSJAN 19JAN 20JAN OBFEB 1BFEB 28FEB  30DEC OSJAN 19JAN 29JAN OSFEB 18FEB 28FEB  30DEC O0SJAN 1SJAN 20JAN OBFEB 18FEB 28FEB
2601METFR 260- 260
2501 2501 250-
2404 240 2404
230+ 230+ 230
220 220 220-
210+ 210+ 210
200+ 200+ 200
190 190- 190

30DEC O9JAN 19JAN 29JAN OBFEB 1BFEB 2BFEB  30DEC OSJAN 19JAN 20JAN OBFEB 18FEB 28FEB
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S2S Sea surface temperature forecasts

Updated every day with a 21-day delay!
The latest initial date is 20160422,

<= - SST anomaly ensemble mean forecasts
Lt tme: Initial: 2016.03.24(Thu), Valid: Week2(2016.04.01—2016.04.07)

YearMonth | 2016.03 = . = \

Day(3is] BOM (predicted) CMA (predicted) ECMWF (predicted)
| 1 e T 5 - T o e [ P -p_ —

60W 60E 120E 180
Initial days of forecasts:
Sun [hon] Tue [Wed| Thu [ Fri [ Sa

[Bohl

ChMA
[ECMWE
[HMCE.
ISAC-CNE.

ThA
METFR *1
INCEP
[UEMD

*] METFR.: 1st of each month (-F

-1Day || +1Day || latest
Lead time: . " )
Weekl (=1-7 days) a o
= Weel2 (+8-14 days) b ¥

Week3 (+15-21 days) S

Week4 (+22-28 days) 1
0 0 { ] C 0
1 .

455

0 60E 120E 180 120W 6O0W 0 60E 120E 180 120w 60W ) 60 120E 180 120w 60W

METFR (predicted) __ NCEP (predlcted) UKMO (predlcted)

Go to the 525 Museum (to

976 visitors

60F ! ! ' 60W 0 ; ! ! ) ] 60 120E 180 120W 60W
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528 Sea-ice cover forecasts

Updated everv dav with a 21-dav delay!
The latest mitial date is 20160422,

e Arie Arctic sea—ice cover ensemble mean and spread
T Initial: 2016.03.24(Thu), Valid: Week3(2016.04.08—2016.04.14)

Ttial time
YearMonth [2016.03 ~ |

Day[24~]
| -1 Day || +1 Day || latest

Lead tome:
Weekl (+1-7 dayz)
Week2 (+8-14 days)
® Week3 (+135-21 days)
Week4 (+22-28 days)

Imtial days of forecasts:
S P T [ T

[Bohl
(ChA

*1 METFR.: 15t of each month {-Feb 2016)

Go to the 528 Museum (top)




from Dr. Tom Hamill's slide@workshop on ensemble method

GEFS reforecast ver2 (medium-range)

@ GEFS reforecast version 2 details

0
AThENT OF ©

Past forecasts using the currently operational GEFS, NOAA's global ensemble
forecast system. 2012 version

Each 00Z, 11-member forecast, 1 control + 10 perturbed.

Reforecasts produced every day, for 1984120100 to current (actually,
working on finishing late 2012 now). 32 years

CFSR (NCEP’s Climate Forecast System Reanalysis) initial conditions (3D-Var)
+ ETR perturbations (cycled with 10 perturbed members). After ~ 22 May
2012, initial conditions from hybrid EnKF/3D-Var.

Resolution: T254L42 to day 8, T190L42 from days 7.5 to day 16.

Fast data archive at ESRL of 99 variables, 28 of which stored at original ~1/2-
degree resolution during week 1. All stored at 1 degree. Also: mean and
spread to be stored.

Full archive at DOE/Lawrence Berkeley Lab, where data set was created

under DOE grant.
Hamill et al. (2013, BAMS)



GEFS reforecast ve2 (medium-range)

Forecast skill of NOAA GEFS reforecasts v2
ACC Z500 control run (DEC1984—APR2014)

Northet

rn Hemisphere(20°—90°N)
Southern Hemisphere(20°-90°S)

365—=day runni

ing mean, wrt own analysis

GEFS reforecast [24&51984-20140) T 5 E

Forecast skill of ECMWF deterministic forecasts
ACC Z500 (MAY1985—FEB2016)

Northern Hemisphere(20°—90°N)

Southern Hemisphere(20°—90°S) 365—day running mean, against operational analysis
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THORPEX Legacy Projects:

Polar Prediction Project (PPP)
High Impact Weather (HIWeather) project

Subseasonal to Seasonal (S2S) project



PPP About PPP

= € [ www.polarprediction.net/about-ppp.html

Polar Prediction

Contact | Legal | Sitemap

Goals Polar Prediction Project - About PPP

mplementation

——. POLAR PREDICTION PROIJECT (PPP)

Education

« A long-term initiative by the World Meteorological Organization's (WMO) World
Weather Research Programme (WWRP) together with the World Climate
Research Programme (WCRP).

« With the participation of research centres, universities, institutions and
WWRP/PPP No. 2 - 2013 initiatives from all over the world.

« Set up to understand and evaluate predictability and enhance prediction
WWRP Polar Prediction Proiect information and services in polar regions.

|mplementati0“ Plan The polar regions have been attracting more and more interest in recent years. The main
reason is concerns about amplification of anthropogenic climate change. Furthermore,
increased economic and transportation activities in polar regions are leading to more
demands for sustained and improved availability of integrated observational and
predictive weather, climate and water information to support decision-making. However,
partly as a result of a strong emphasis of previous international efforts on lower and
middle latitudes, many gaps in weather, sub-seasonal and seasonal forecasting in polar
regions hamper reliable decision making.

In order to achieve its goals the Polar Prediction Project shall strive to enhance
international and interdisciplinary collaboration through the development of strong
linkages with related initiatives; strengthen linkages between academia, research
institutions and operational forecasting centres; promote interactions and communication
between research and stakeholders; and foster education and outreach.

Learn more about the Polar Prediction Project and the Year of Polar Prediction in a -
minutes video!

FAQ - FREQUENTLY ASKED QUESTIONS ABOUT PPP

Question on PPP to Gunilla Svensson, Sweden ' '

Polarprediction Mailing List

If you wish to subscribe to
polarprediction@climate-cryosphere.org,
the joint mailing list for polar weather and
climate prediction and predictability by CIiC
and PPP, please send an e-mail to
office@polarprediction.net

Photos: R. Timmermann, AWI|




YOPP mid- Consolidation

Preparation Phase 2017 to Phase

2013 to mid-2017 . mid-2019 to
mid-2019 022

Intensive observing periods

& satellite snapshot Data denial experiments

Community engagement
Alignment with other Dedicated model

: odel developm
planned activities experiments Model developments

Development of Coupled data

Implementation Plan assimilation Dedicated reanalyses

Research into use & Operational
value of forecasts implementation

Preparatory research

Summer school Intensive verification

Workshops Sffort YOPP publications

Fundraising &

A Summer school YOPP conference
Resource mobilization




HIWeather

A 10-year programme of the World Meteorological Organisation

Despite recent advances in forecasting & emergency preparedness, weather-related

disasters continue to kill, displace populations & damage property / infrastructure,

while less severe weather events place an increasing strain on society, especially in
countries with fragile economies and infrastructure.

HIWeather

B\ |

The potential of advanced weather-related hazard forecasting has been
demonstrated. There is a huge opportunity to protect lives and benefit
communities, if we can realise this potential across the world.

HIWeather will

“Promote Co-Operative International Research
to achieve a Dramatic Increase
in Resilience to High Impact Weather, worldwide,

L
L]
WOALD WTATHYR
ETSEARTH PROGAAMMI

through Improving Forecasts for timescales of minutes to two weeks
and Enhancing their Communication & Ultility

AT in Social, Economic & Environmental Applications”

oMM
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Benefits in Operational Forecasting
Design of observing strategies
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C [} apps.ecmwf.int/datasets/data/tigge/levtype=pl/type=cf

-

Type of level

Potential temperature
Potential vorticity

* Pressure levels
Surface

» Control forecast
Forecast
Perturbed forecast

Conditions of use

Mavigation
Public Datasets
Job list

See also....

Access Public Datasets
General FAQ

WebAPI FAQ
Accessing forecasts
GRIB decoder

TIGGE Data Retrieval

n A masximum of one year of data is allowed per base time

portal DECMWF

Select date
* Select a date in the interval 2006-10-01 to 2015-10-18
Start date: [2006-10-01 [End date: |2015-10-18 |
Rleset
Select a list of months
e e e e e e e e e e e e R e e ey T e
o o
e e
i o
Jan Feb Mar AprMay Jun Jul Aug Sep Oct Now Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Select origin and time
BoM CMA CMC CPTEC ECMWF JMA KMA Météo France NCEP UK Met Office

0 & 12 18 24 30 36 42 48 4 &0 66
114 120 126 132 138 144 150 156 162 158 174 180
228 234 240 246 252 258 264 270 276 282 288 254
o E 254 260 366 372 37E 384

Select All or Claar

Select level and parameter
1000 925 850 700 500 300 250 200 50

Geopotential Height

Specific humidity

72
186
300

7B
192
306

198
312

a0
204
318

96
210
324

102
216

330

108
222

336

A




TIGGE

portal CECMWF

= B
(Rt m)

1000 925 850 700 500 300 250 200 50

fRREE - RS
(M)

2 metre dewpoint temperature

10 metre U wind component

Convective available potential energy

Field capacity

Maximum temperature at 2 metres in the last 6 hours
Minimum temperature at 2 metres in the last 6 hours
Skin temperature

Snow depth water equivalent

Soil Temperature

Soil temperature top 20 cm

Surface latent heat flux

Surface net thermal radiation

Surface sensible heat flux

Total Cloud Cover

Total column water

2 metre temperature

10 metre V wind component
Convective inhibition
Land-sea mask

Mean sea level pressure
Orography

Snow Fall water equivalent
Soil Moisture

Soil moisture top 20 cm
Sunshine duration

Surface net solar radiation
Surface pressure

Top net thermal radiation
Total Precipitation

Wilting point




Subseasonal-to-Seasonal

j& 525, Realtime, Instant: €@ § - - —
€& — C | [} apps.ecmwf.int/datasets/data/s2s/origin=ecmf/levtype=pl/type=cf
ﬂmMWF Home My room Contact
About Forecasts  Computing Research Learning

Real time
Reforecasts

BoM
CMA

HMCR

JMA

Météo France
NCEP

Statistical prooess

Real time instantaneous and
accumulated

Real time daily averaged

Type of level

Potential temperature
* Pressure levels
Surface

T

|i

* Control forecast
Perturbed forecast

About

Conditions of use
Documentation

Prediction Project

S2S, Realtime, Instantaneous and Accumulated

Select date

'® Select a date in the interval 2015-01-01 to 2015-09-28
Start date: [2015-01-01 |End date: [2015-08-28 |

' Select a list of months
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Select All or Clear
Select step
O Oxn O Oxr Oo O oy O O g O oz O g O 20 O 259 O 288 O 332 O 33
(0 3e0 Oaps Daos Oap Oase Ousp Dopy Dozg Moy Dog Depn Do Oess O e O eoe

B o0 B g B opee U7 Wopte B pan B pse Wpee W oz D g3s U o U g L apos D 2032 B 2056

= aoe0 Y 1104

Select All or Clear —

Select level and parameter

1000 923 850 700 300 300 200 100 50 10

GeopotentislHeight & 0 0O 0 0 O 8 8 @8 &

Temperature E B E EEEEBEB B

Ueomponentofwind (] [] (] [ OJ O O OO O O

veompomentofwind ] [ O O O O O O O O

Vertical velocity )




Subseasonal-to-Seasonal

Geopotential Height

Specific humidity

Prediction Project HﬁFﬁﬁﬂE Temperature

portaI@ECMWF (;_?_"Jj_:ﬁ) U component of wind

V component of wind

Vertical velocity

10 metre U wind component 10 metre V wind component

Convective precipitation Eastward turbulent surface stress

Land-sea mask Maximum temperature at 2 metres in the last 6 hours
Mean sea level pressure Minimum temperature at 2 metres in the last 6 hours

Hﬁ Fﬁﬁ 1IE . *ﬁﬁﬂ_ﬁ Northward turbulent surface stress Orography
(iﬁ]’ § ﬁ ) Snow Fall water equivalent Soil type

Surface latent heat flux Surface net solar radiation

Surface net thermal radiation Surface pressure

Surface runoff Surface sensible heat flux

Surface solar radiation downwards Surface thermal radiation downwards
Top net thermal radiation Total Precipitation

Water runoff and drainage

2 metre dewpoint temperature 2 metre temperature Convective available potential energy
E 3z i’;] 1IE Sea surface temperature Sea-ice cover Skin temperature
(iﬁ!i‘%ﬁ . fﬁﬁ) Snow albedo Snow density Snow depth water equivalent
Soil moisture top 20 cm Soil moisture top 100 cm Soil temperature top 20 cm
Soil temperature top 100 cm Total Cloud Cover Total column water
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