Prediction skill of the seasonal prediction
model

- Cautions about interpretation of numerical
prediction data
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The purpose of this lesson

mDifference between analysis and prediction
- Analysis (Reanalysis);
- True (Error is minim comparing with the model prediction.)
< Of cause, strictly speaking, it includes analysis error.

- Statistical relations among variables are “real”.

- Prediction by model
- need to take into account prediction skill.

mIn this lesson, we will be consider cautions about
Interpretation of model data.

*Real-time predictions
*Hindcast datasets
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Lead time dependency of the
prediction skill

Anomaly Correlation of Z500
In NH (20N-90N)

g:g T30 TRob— 30 days averaged prediction
:; 90 days averaged prediction
0.4-
0.3 .
0.2 | -Initial date; every months
ﬂ-; ——————r——F—1 from 1984 to 2005

010 20 30 40 30 & 70 8 o °5% significant levels are also

Lead time (days) shown.
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Uncertainty of prediction

mCauses of prediction error

- Uncertainty of an initial condition
- limitation of observation data (especially in ocean)
- observation error
- Errors in the objective analysis procedure

- Uncertainty of the boundary conditions
(ex. SSTs for AGCM)

- Uncertainty of an NWP model
- certain limits of resolution

- Many approximations in the physical processes
(Parameterization)
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« Considering with the prediction error,
deterministic prediction fails if leadtime
Increases.

» Probabilistic prediction
using ensemble prediction system (EPS)

-
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Often-used technical terms on EPS

Member x Individual prediction in the EPS
Ensemble size M Number of the member
Control run )(O prediction with non-perturbation

R L Average of the all member
Ensemble mean X =-—> X'

M 3 (Most likely prediction)

(Ensemble) |1 &, - index of the variability
spread _Z(Xi - Xi) among each member

(degree of Uncertainty )
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Concept of ensemble prediction

Ensemble mean
=Most likely prediction

" . Each member]|.
Initial time

X(to)

3 ~
(ab)
2
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= @
5 5
I .
e .
Each member

I Ensemble spread
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(Ref.)
Ensemble mean and Ensemble spread

mBasics of the ensemble prediction statistics
- Ensemble mean : average of the all member results

- Ensemble spread :
- corresponding to standard deviation in statistics

- indicate variability of predictions
RMSE of ensemble prediction

m Y opefu N
Spread: |s— ﬁZ(Xim —xi) (éonFp))afralg)e% RMSE = \/;Z(fi -a)’
i—1 =

X.: predictions by each member, fi: predictions, ai:truths
"X:ensemble mean

®ldealized ensemble prediction system:
(error of ensemble mean) = (ensemble spread)
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Grow of prediction error

Even if the prediction error amplifies,
It Is possible to identify rough tendency.

17

degree of the S
Initial error g
LL

>

Forecast time
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Two kinds of Predictabllity

mPredictability of 1st kind

- Originates from initial condition

- Errors contained in the initial states rapidly grows in the beginning
of the prediction due to chaotic behavior of atmosphere.

mPredictability of 2nd kind
- Originates from lower boundary condition

- Even long range prediction, “signals” associated with
lower boundary condition, such as SSTs, remains.

=) |Support of the seasonal prediction
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Relative importance of initial condition
and boundary condition

m1-month prediction; both initial and boundary
condition are important.

m3-month prediction; boundary condition is important

of 2nd kind

of 1st kind
- 1-Month

” Initial Condition Boundary Condition

O -

Is ~ E——
of Predictability = Predictability
Q.

£

3-Month

-

Average Time Scale Hour Day Week Month Season Year
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Lower boundary condition of atmosphere

mOcean
- Sea Surface Temperature (SST) For AGCM,
- Sealce SSTs are most

Important boundary

mlLand Surface o
condition.

- Soil Temperature

- Soil Moisture

- Snow Cover, Snow Depth

- Vegetation ( Grass, Tree etc. )

TCC Training Seminar (1/Dec/2009) 15



Contents

mUncertainty of prediction and Concept of the ensemble
prediction system (EPS)

mPredictability
mQOutline of the JMA's EPS for seasonal prediction
mPrediction skill (JIMA’s EPS for seasonal prediction )

mPractice

- Interpretation of seasonal prediction model results considering with
the prediction skill

mAnnouncement

- replace EPS system for seasonal prediction in February 2010.
- (AGCM --> CGCM)

TCC Training Seminar (1/Dec/2009) 16



Outline of the JMA EPS for seasonal

prediction

nAGCM with two-tired method

- SSTs as boundary condition for
AGCM is “prescribed” using
persisted anomaly, climatology
and ENSO prediction by CGCM.

mSpecifications of the AGCM

- resolution: horizontally 1.875 deg.,
vertically 40 levels

- ensemble size: 51 members
- frequency: once a month
- prediction period: 4 to 7months

For detalls;

Two-tiered method

PN

N

N
' B
\

l”’
158
]
]
522
i%7%

Separately predicted SST
is prescribed as boundary

Model operation : annual
Jan. Feb Mar. Apr. May, Jun. Jul Auz. Sep. Oct. Mow Dec. Jan Feb Mar

Prediction for the summer

season (JJA) is conducted in

. February, March and April.
|

Prediction for the winter
season (DJF) is conducted in
September and October.

*http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline-nwp/index.htm 17


http://ds.data.jma.go.jp/tcc/tcc/products/model/outline/index.html

Prescribed SSTs for seasonal prediction model

FESIEIE Statistic
seasonal EPS d Mixed (based on NINO-3
—anemaly SST prediction by
CGCM)
Persisted ano maly—p :

Predicted SST

(Statistic)

Lead time (month) Month-0 Month-1 Month-2 Month-3 Month-4 Month-5 Month-6

®Predicted SST

*Persisted anomaly (for the beginning of prediction)

Statistical prediction:

sregression upon NINO.3 SST outlook by CGCM

linear trend of 1971-2000
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Anomaly correlation of SSTs in the
JMA's CGCM

o e = AL mAnomaly correlation is high
o . S wr Dy uf e ) in the central-eastern

& Al = Teh equatorial Pacific, in which

FEY g P T SR El Nifio /La Nina
phenomena directly links.

~_6-month prediction = In the tropics, anomaly

5 i - G correlation relatively high
R e comparing with high

Y L ety latitudes, in which

B 25 TN~ Sden) LT atmospheric influence
tends to dominated.
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yiuow 1abue]

Anomaly Correlation of NINO.3.4 SST In
the JIMA’'s CGCM

Prediction skill has target month dependency.
 Persistence barrier from spring to summer
« Anomaly correlation is small for model from spring to summer.
= “spring barrier” ; common issues for all numerical model

Persisted anomaly CGCM

36
39
46 | 55

59
43 | 35 | 54 | 40
33| 40| 33 | 57
46 | 34 | 43 | 33

59 [ 45 | 34 | 39
|

0123 456789101119

yiuow 1ab.ue]

—_— e —

o= OO O~ O D —

49 [ 25| 1 | -6 | -6 |-14|-1

012345678 9101112

prediction period (month) prediction period (month)
R Dlz [:.'4 Dm period: 1979~2007
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Anomaly correlation of Z500 in the
JMA EPS for seasonal prediction

MAM prediction (init. month of Feb.)

(prediction period 1-3) mAnomaly correlation Is
high in the tropics
30N 0.8 . .
e 0.6 reflecting tropical
0.4 . .y
o 0.0 ocean variability.
%05 T30 e0E -;HiE12'ﬁE15'n:-1_é_a;;5Tr:wnzbwgdw 6OW 30W O

mIn the mid-high
latitudes, anomaly
correlation is small
due to dominant of the
atmospheric internal
variability.

JJA prediction (init. month of Feb.)
(prediction period 4-6)

G0N

il
BON Pages™ ) 7
: )

30N 5520

EQ
| _l .

30s 1\ AL

605"

%05 3% BOE 90 120E150E 150 150W1 200 90W 60W 308 0 _
http://ds.data.jma.go.jp/tcc/tcc/products/model/index.html
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Anomaly correlation of PSI850
(stream function of 850 hPa)

MAM prediction (init. month of Feb.)

(prediction period 1-3) mAnomaly correlation is
ool : - high in the tropical Pacific.

U

High correlation region is similar to
the atmospheric response with

0 30F BOE 9OF 120F 150 180 150W 120W 90W 60W 30W O ENSO

JJIA p_re_dlctlon .(Imt' month of Feb') Correlation betweenPSI850 and NINO3 SSTin JJA
(prediction period 4-6)
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Regression coefficient of CHI200 and
PSI850 upon NINO.3 SST (JJA)

JRA JJA 1979-2006 index_std:0.70 K8_V0703C SON init:0510 1984—2005
" Linear Regression tseas in (—5-—5,210—270) and chi2 90N Linear Regression tseas in (—5—5,210—270) and chi2
= '-;';_ .

) et ) ‘ /;\:_}W-_,q-'-

BON Cyf - i By . G gl

JDN*.

CHI200.}:.

'

305

Atmospheric
response
associated with
ENSO is

JRA JJA 1979-2006 index_std:0.70 K8_V0703C SON init:0510 1984-2005

90N Linear Regression tseas in (—5—5,210—270) and psi8

Linear Regression tseas in (—5-5,210—270) and psi8

i generally
PSI850.}; . reproduced in
o the model.

Analysis(JRA-25) seasonal model
(init. month of May)
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2,

-2

Difficulty of the prediction of the AO for
seasonal timescale

Verification of the AO index in DJF with
the initial month of November.

(from the hindcast of 1984-2005 (22years).

Anomaly correlation of
the AO index in DJF for
the seasonal EPS

TL95L40V0703C Cor: 0.28 ..
5 Z500 EOF1(DJF) _DEC—FEB init:11.10 ACC=0.28 Inltlal month
5

3 _ , September | -0.07

| f\ r/&__fi\ ] ", S T 2.5 1
0 1= A __-L L1 -:—n\&;-qr‘:_f-ﬂ 1:/*\;__" y - E . gk B . o

a8 T HE October 0.23
5 ' -2.5
91984 1986 1988 1990 1992 1904 1995 1998 2000 2002 2004 % 35 6 25 5 November 028

ANAL
— Analysis

—e— Ensemble mean
*  each ensemble
member
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In case of the System 3 of ECMWE...

(From the figure 28 in the ECMWF Technical Memorandum No. 503)

Verification of the NAO index for DJF with the initial month of Sep by
the system-3 of ECMWEF. (from the Preliminary hindcast experiment for 1987-2005)

se____ Corlero, ens m] = ~0.00 Ne{oYEMON0[0]

Difficulty of predicting the
AO(/NAO) is common to
all of the NWP models.

*The AO Is an internal variability of the atmosphere in the mid-

high latitudes.
-->prediction of the AO(/NAO) is difficult for the seasonal

timescale.
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EXxcess response to precipitation with
SST anomaly in AGCM

uln the AGCM, precipitation is sensitive to local SST
anomaly.

Correlation between precipitation and SST anomaly in JJA

Analysis(JRA-25) seasonal model (init. month of May)
L SR, 7 e

farr

"\.:—/.\\"
o I !
~ Il

* positive correlation is excess in the
model.

* Negative correlation in the western
North Pacific region is not found in the
AGCM.
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Example: -
Interpretation of seasonal prediction model
results considering with the prediction skill

®|nitial date: 13 Nov 2009

®Target: Temperature anomalies in DJF 2009/2010 in Japan

mmethodology
- Prediction skill according to the hindcast
- prediction of SSTs especially in the tropics

- prediction of convective activity in the tropics comparing

to SST anomaly

- prediction of the atmospheric circulation in the tropics
(CHI200, PSI200, PSI850)

- prediction in the mid-high latitude

TCC Training Seminar (1/Dec/2009)



Anomaly Correlation of precipitation for DJF
(init. month of Nov.)

 high anomaly correlation

RAIN ACOR dec—feb init. 11/10

Rain w7 e e in the tropics, especially
o BRI e PN in the Pacific.
EQ Lo ot 5 b — L
« While anomaly
correlation is relatively
high in the equatorial

Indian Ocean, it is small
over bay of Bengal and
Arabian Sea.

T850 *

-0.6-0.6-04-0.2 0 0.2 0.4 0.6 0.8
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Prediction of SST (DJF 2009/2010)
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SST anomaly
S5T ANOMALY from : 20089 11 13 12 kt= 432 [C]
Fﬁ:ﬁ_ y : ;:,.- - il "m.j =
’3‘?@ (TR e F N‘I\" ) ‘?B‘r"?;?. iﬂ
L ’2:'*:"" % s e
1;,1:1 ,j} M“. awr “‘ ST T :L_L_":_: ¥
Hb ?;‘lllﬂ:.. "-...-'IkIE l. .“‘ ..,‘ f‘“‘-"-\. I\\_
i o |4 Jpe, @ = .
xll L\ ,;I: :"k }ﬁlﬁm'u‘ﬁ ‘0 L\-’j
) L Ig? ekt . ."- l“‘
'.,I Jf [t ;_ -------- “\l y
l"-___,--"' "'. ".-I,_ﬂ- " / 'I }_/r
R &f
BOE | 120E 180 120 BOW
R e . T - e

m Above normal SST will be
continue in most part of the
tropics.

m Particularly, in the eastern part
of the equatorial pacific, large
positive anomalies are found
reflecting El Nino conditions.

= Around the Philippines,
negative anomalies are found.

mLarge positive anomalies are
found in the tropical Indian
Ocean.



6ON -
309
Eeq
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605

Precipitation and
CHI200 (200hPa velocity potential)

Precigitation anomaly

RAIN  from :

D8 11 13 12 kim 432 [mm/day]

il . _.':_"" E@
= ’

S..J

ol = L —

CHI200 anomaly

CHIZOO from : 2009 11 13 12 kt= 432  +1.0E6[m#+2/s]
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SST ANOMALY from : 2008 11 13 12 ki= 432
50N
| . .J iﬁ}"“‘\ ﬁ‘%; } r}gj
IS & ) . ' -
BONT Y } % d
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{ Vg, TR e N
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60 BOE 1 20E 180 120M BOW 0
[ 1
B ¢ S M —F

m Active convections in the central part
of equatorial Pacific and central part
of tropical Indian Ocean

 (near high SST anomaly)

= [nactive convection over Maritime
continent

« (negative SST anomaly)
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PSI1200 and PSI850 (200/850hPa stream function)

PSI200 anomaly

PSIZ00 from @ 2009 11 13 12 ki= 432 *1.0E6[m=*+2 /5] G0N A

CHIZOO from : 2008 11 13 12 kt= 432  +1.0E6[m#+2/s]
BOM 1 ;

30M{-F 30N -

E0 EQ A

3054 305 1

BOS
BOS
0 0

Reference; relationship warm
PSIE?ﬂPfruSm I;82§0901 1a1£]1c2)maél3}/ «1.0EB[mes2 /5] (COO|) anomaly and PSI fields

psi200 | +CH Dv—C L 2™
‘W C |

60N
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GOM 1

How much does El Nino conditions influence affect
predicted anomaly fields? (CHI200)

CHI200 anomaly

CHIZ00 froam :

*1_DEB[m**2 /5]

51

B0S

— 50N oz y - - %
% W ..;j:\E: ﬁ 50N -W A {—' y T ,.-'W "‘ \
7 ~ 40N j;_%\,gi %> j’ oy 2
30N T : '?.---:___—";fi 30N 1 : % {?‘ o :
Y ] g =i,
=2 e | Tl o\ -
w2 e VTN Ty - - é‘@ L -
" — | o ) (i aRpiteel &y :
f AN ] ) i SBiv
AN 205 | & > \\ e
~— ) _/ S 305 1 '
_ J;_/ i | 4,4—\,.\*/ %
F ] 40S 1 S
\ ”’df—\ 505 - . =
' BOW ] e 80F 120 180 120 BOW 0

(JRA-25/JCDAS)
“Regression of CHI200 upon

IGRESSIO

NINO.3 SST (DJF 1979-2008)

# gray; 5% significant level

m Common point with climate statistics

- Contrast of CHI200 anomalies between Maritime continent and central part of
equatorial Pacific is similar to climate statistics.

m Difference from climate statistics

- Negative anomaly in the tropical Indian Ocean is clear, reflecting high SSTs.

- Negative anomalies in the central part of the equatorial Pacific shifts
westward, but it is small.

TCC Training Seminar (1/Dec/2009)
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How much does El Nino conditions influence
prediction fields? (PSI850)

(JRA-25/JCDAS)
PSI850 anomal Regression of PSI850 upon NINO.3

eON PSIBS0 from ; 2009 11 13 12 ki= 43}/ *1,0E6[m=»+2/5] SST (D\J F 1979'2008) . COEFFICIENT

I = 4 : @-.__._:-‘T'I p ‘1{) XH __:_-__-.- ggs ] o g - ‘-/ V :E\ ({I’ﬁ b 4 \"-\ 3 'Q‘:}.? ;;‘Ei mﬁ

. L e = - ——-_-__[]'“'_..-f: = -1 — L 40N ,L‘i}\{{‘? @ g’\_(j .\\\g‘:}m ’;,: /. 5 25 3
S0 - _‘:} -\‘:‘-. 1 . ‘. -_:_l_m-:_ J | ,“! gl 30N 1 \f\-‘\ e ; ‘.i:ET',:;:"I ‘\G:)\f 4

k - ! ¢ e e M -_—'E_l _'- . - .-J-_ i 0 = _: ?g:: . " /‘/ \1\{;\' ({(,#s L - H\h‘:[%- "
EQ - ,® j p g 2. Ya, J:_-:_r-l—-_‘__':"‘"fJ : e —— ead 5 ?g E‘i’*ﬁa 3 ; \

L —'% ul ’/'. S ”’-'r':-'“x N T 105 1 S 5 ““""‘"&)‘ 8 i

A\ T Y 2051 W\~ é/f 2: H AN L .
S A ), F Yy L H\T‘}_‘__."_. Eanm "I""I- _':.\‘ _:| I }:" \\___'“:_: 308 \”/ i ‘1 r. \) — -

= = s i L

— — 508 - i
505 U- B0E 120E 180 120W BOW 3 60S 80F 120F 180 120W BOW 0

b I N N S I
-4 -3 '-! -1 [+] . &

# gray; 5% significant level

mCommon point with climate statistics

- PSI850 anomalies in Pacific and Maritime continent are generally
similar to the climate statistics.

m Difference from climate statistics

- Cyclonic anomalies over western Indian Ocean cannot be found in
the climate statistics.
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EQq i

How much does El Nino conditions influence
prediction fields? (PSI1200)

PSI1200 anomaly

PSIZ00 from @ 2009 11 13 12 kt= 432
= —

*1.0EB[ m*=2 /5]

30N {- 5=

3054

BOS

m Common point with climate statistics
- PSI1200 anomalies in Pacific and in East Asia are generally similar to the

m Difference from climate statistics
« Cyclonic anomalies in the western Indian Ocean cannot be found in the

climate statistics.

climate statistics.
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(JRA-25/JCDAS)

Regression of PSI200 upon NINO.3

SST (DJF 1979-2008)

COEFFICIENT

o 60F 190F
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Indirect effect of convective activities in the Indian
ocean against East Asia
PSI1200 anomaly

60N - P3I200 from 21}05_11 TE 12 kit= 432 *I.DEE[r:nuzfs] .QuaSI'Statlonary ROSSby'Wave paCket,
i a7 e originated by active convection in the
tropical Indian Ocean, forced both
cyclonic anomalies in East Asia and
anticyclonic anomalies east of Japan.

-> Inflow the cold air mass may be
weaker than normal in East Asia.

((Caution!))

How much reliability is predicted convection in the tropical
Indian Ocean?

((The model may overestimate precipitation in the Indian
Ocean due to excess response with high SSTs.))

*Cyclonic anomalies East Asia and anticyclonic anomalies east
of Japan may be too clear.
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/500

Regression of Z500 upon

Ensemble forecast { 1st month : L DATA1 JRA-JCDAS 223 ANOM lot = 20:90 lon = —35:325 level = 6:6
time = 1979120100:2008020100 ave = 3MONTH
I500 (FORECAST) from 2008 11 13 12 ki= 432 [m] DATA2 SST & ANDM__lat = =55 lon = 210:270 level = 1:1
time’ = 1978120100:2008020100 ave = 3MONTH analysis method = REGRESSION_CO

m Common point with climate
statistics
- Anomaly patterns from
Pacific to North America

are similar to the climate
statistics (TNH pattern).

= Difference from climate
statistics
- Positive anomalies over

= - Japan may be more
remarkable than the

statistics.
== Anomaly patterns in
Uncertainty of internal variations in = = = Siberia are different from
l ncertainty or internal variations in- . statistics.
I atmosphere? I
N o e e e e e e e e e e e e e = = -
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SLP (Sea level pressure)

Regression of SLP upon
SLP NINO.3 SST (DJF 1979-2008)

PSEA (FORECAST)  frofn 2009 11 13 12 ki= 432 [hPa

= Common point with climate
statistics
~ + Negative anomalies in the

east part of the Aleutian
< Lowregion

- Positive anomalies over
~ Japan

m Difference from climate
statistics

( The Aleutian Low tends to be strong, - Negative anomalies

| but it shifts eastward. : slightly clear over China.
I . :

1 (In East Asia, inflow of cold air mass : //‘\

\ tends to be weak ) J 7 \

'S
| enhanced by active convection in the |
I Indian Ocean? I
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AO Index

mDifficult to predict AO variations
- Insufficient prediction skill (hindcast)
- Large spread of AO index predictions

Histogram of AO
iIndex (DJF)

VARIANCE EEDUCTION 22% 12/ 1 - 2/28

/’ .r"
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How much does anomaly patterns are same

among ensemble members?
(13/53 members are shown here.)

Ensemble |® E— BT Anomaly )
; LK l"’f;f;f&ﬁﬁ”%?(?” o ] 4&/ 2 ’ff?////" Q "["’ﬁ/ ) _;fl}l-) ) iated
A e e A assocated
N | N\~ NN NN w !
N ?%f;/ \:&\\‘%ﬁ% \Q\\\ﬁv__;?%//m\\g\\\\}\%ff///l generally
= . — N common )

/ {‘;;(' f"“*\')\\ A / I /

el f@r 2l
A\ D) AN

T N \%

b ===\

N Like negative
AO
\ J
- ., . 1
Like positive
AO
\ J
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Forecaster’s Interpretation
(quote from directive document to district observatories

on 29 Nov 2009)

m (Base for prediction)

 El Nino conditions is likely to continue during DJF 2009/2010.

- In the tropics, atmospheric circulation anomalies fields, (CHI200, PSI200,
PSI850) are similar to the atmospheric response associated with EI Nino
conditions.

- The Aleutian Low develops, but it shifts eastward. Winter monsoon tends to
be weak. This is also common with to the atmospheric response associated
with El Nino conditions.

- Numerical guidance, that says the above-normal temperature is most-likely
category, is agreeable.

- As for the AO, any signals cannot be identified. Reliability of AO prediction is
currently insufficient. Therefore, it is necessary to consider possibility of cold
air inflow from Siberia especially in the Northern Japan.

- Probability of above-normal temperature is reduced especially in the
Northern Japan.

- Positive anomalies of Z500 in the east of Japan may be enhanced by active

convections in the Indian Ocean. But, its reliability is not sufficient.
- Probability of above-normal temperature is reduced.

TCC Training Seminar (1/Dec/2009) 42



Three-month Outlook
(issued on 25 Nov. 2009)

3 months

Forecast Period The more northern part, the
Dec-Feb higher possibility for below-

normal temperature.
category — 0+

Northern Japan 30 30 40

Fastern Japan 20 30 50

Eastern
Japan

Western Japan 10 40 50

Western
-+t Japan

Okinawa and Amami 10 30 60

a
Okinawa and Amami

kcategory — : below normal, O : near normal, + : above normal, Unit : %)
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Contents

mUncertainty of prediction and Concept of the ensemble
prediction system (EPS)

mPredictability
mOutline of the JMA's EPS for seasonal prediction
mPrediction skill (JIMA’s EPS for seasonal prediction )

mPractice

- Interpretation of seasonal prediction model results considering with
the prediction skill

mAnnouncement

- replace EPS system for seasonal prediction in February 2010.
- (AGCM --> CGCM)
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Replace EPS for seasonal predictions
In February 2010

mintroducing the atmosphere-ocean coupled model
(CGCM) Into operational seasonal prediction

NN

Two-tiered method

IS prescribed as boundar

One-tiered method

[ ]
=L A
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NINO.3.4 SST ACC: dependency on lead time
(quote from Fig. 8 of Jin et al. 2008)

Initial: February (1980-2001) Initial: August (1980-2001)
Feb Aug i
10 - ~ — 10 - Persist.
081 : -‘ sl 0.84 o AT ey ——— : gg:?rcs
: : R G T : : ~ : 1 | —— INGV
Q.64 sonsrse s RN ] 0. OF:ersreoteccaniitonisisiihiviinoinnsioved | eme——— LODYC
? & B & || ee——— Met.Fran
0.4 0.44. - Sl e e A
0.2 028 oxssslrsmmentierseneharermretise SINTEX=F
; 4 . e ‘ ~-SNU
0.0 ; ; : — i 0.0 -
0) 1 2 3 4 5 0) 1 2 3 4 5

Lead time (month) Lead time (month) == == (MAMRI-CGCM)

NINO.3.4 region: 120W-170W, 5S- 5N

Jin E. K., James L. Kinter Ill, B. Wang, C.-K. Park, I.-S. Kang, B. P. Kirtman, J.-S. Kug, A. Kumar, J.-J. Luo, J. Schemm, J.
Shukla and T. Yamagata, 2008: Current status of ENSO prediction skill in coupled ocean—atmosphere models. Clim. Dyn.,

31, 647-666.
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Improvement of atmospheric circulation
(JJA predictions, init. month of Feb.)

Anomaly correlation of PSI850 (1984-2005)
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Anomaly correlation of
precipitation over WNPM region

# Western North Pacific Monsoon region;
-20N, 110E-160E)

Prediction skill of CGCM hardly
decrease even transit of monsoon.
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Some terms
‘Verification scores, such as ACC

-Stream function, velocity potential

‘NWP contents on the TCC web
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Verification at JMA on Ensemble Prediction

Verification of the JMA EPS for seasonal
prediction

Root Mean Square Error

F :forecast

O :observation

N :sample size

Range: 0O to infinity. Perfect score: 0.

RMSE measures average magnitude of the
forecast error, weighted according to the
square of the error.

It does not indicate the direction the error.

7
Interpretation of
Reliability diagram and BSS
Event : Z500 Anomaly > 0
Northem Hemisphere
Spring of 2008 (2008/2/28 ~2008/5/29)
First week forecast Third and fourth week
(day 2-8) (day 16-29)
(E555.45) trioove Brancth s o7 Jraiana easmds7
! > overforetasting
04 2 Lo 04 %
0.3 g P TS '/ o.‘;g
o.z; H S 'oz;
o 4 o
01§ e’ 018
/ . orecasting b
o B.rﬂ20,30.40.5“.5“.70,'30.9 @ ILIOJD.JII.‘II.ED.GD.?ILEO‘.;
Forecost Probability Forecast Probability
BSS=0 BSS<0
better than climatology inferior to climatology
14
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Verification at JMA on Ensemble Prediction

Anomaly Correlation

F:forecast

2E-CXO, -C)
AC=——"L

\/Z(FK—CZ)Z\}Z(Q—CJZ

O :observation

C :climatology

i=1

Range: -1 to 1. Perfect score: 1.

AC measures correspondence or phase difference
between forecast and observation, subtracting out
the climatological mean at each point.

Interpretation of ROC curves

Event: Z500 anomaly = 0
Spring 2008

3rd and 4th week forecast

NH (0.0 -360.0,90.0N~20.0N)

1st week forecast

NH (0.0 -360.0,90.0N~20.0N)
8

0 10 20 30 40 50 60 70 80 90 100
False Alarm Rate (%)

low resolution
(low potential skill)

o
0 10 20 30 €0 SO 60 70 8O 90 100
False Alorm Rate (%)

high resolution
(high potential skill)

m  ROC is not sensitive to bias in the forecast. A biased forecast may still
have good resolution and produce a good ROC curve, which means
that it may be possible to improve the forecast through calibration.
Thus, the ROC can be considered as a measure of potential usefulness.

m  On the other hand, reliability diagram measures bias. It is a good

partner to the ROC, 17



Velocity potential

mA velocity potential indicates a large scale divergence or
convergence.

mThe maximum (minimum) portions of positive (negative)
velocity potential indicate centers of large scale convergence
(divergence).

mAt the upper troposphere (e.g. 200hPa), divergence is
considered to be related to an active convective area.

\ K\ ____ T / //v
44_ divergence
/‘*\K_\____i ______ _\_\/"
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Stream function

mA stream function is an indicator for non-divergent winds.

mln an area with an anticyclonic circulation, the stream
function is positive (negative) in the northern (southern)
hemisphere.

wind <+— —
ntlcyclonlc o cyclonic
NH <0 T
SH antlcyclonlc T yclonlc
SR ,
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Some terms
‘Verification scores, such as ACC

-Stream function, velocity potential

‘NWP contents on the TCC web
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TCC-Web

http://ds.data.jma.go.jp/tcc/tcc/index, html

PRLAD |ﬁj http:,-",-"ds.data.jma.go.jp;’tccftcc:,-"index.h EI N I ﬁ O M 0 n I to r i n g
O

lapan Meteoralogical Agency

© TCC home © pbout TCC © 4 NWP MOdeI Predlctlon

Warld El Mifio MY P Model Globa Climate in Tra . e
Climate Monitoring Maonitoring Prediction Warming Japan Module Archive
HOME
I Main Products I What's New I Links
world Climate 16 November 2009 new » RA 11 Regional Climate Center (RCC)
C:imjte S"S_tem_ Monitoring » Mew Release: Monthly Highlights on Climate System (October 2009) Network Homepage
El Niho Monitoring 16 November 2000 new » WO DOB (Various Climate-related

NWP Model Prediction
Products and Data)

Global Warming * Updated Information: World Climate ) o
Climate and Outlook in Japan _ Monthly Report (October 2009) * Monthly Climate Statistics for Japan
13N ber 2009 new » Satellite Imagery of MTSAT-1R
ClimatView ovember DOW” I Oad GPV

* Updated Information: Global Average Surface Temperature Anomaly » Tropical Cydone Advisory :
(Cctober 2009) Typhoon Center

11 November 2009 new
* Updated Information: El Nifio Cutlook (October 2009
10 November 2009 &

(Recent predictions
and hindcast

¥ Japanese

JRA-25 Atlas New

# World Data Center for Greenhouse
pdated Information: Climate in Japan Gases (WDCGG)

forecast (LRF)
Products

o - Monthly Report (October 2009) » RSMC Tokyo - Typhoon Centss
i . 6 November 2009 vew » Meteorological Research Insti
Liai Y » TCC MNews Mo, 18 (Autumn 2009 PDF) ¢ Meteorological Satellite Cents
18 September 2009 , : :
;;ggel;]ews (lategt =REriewed wontents: Statistical Relationships - Atmospheric circulations ‘(\-'Vm?l;llct:lj;\fleteorolog|cal Organiz&Tion
\ TCCRome | regressed on El Nifio Monitoring Indices » GCOS Surface Network Monitoring
i ) - Explanatory Mote Center (GSNMC)
17 September 2009 » Beijing Climate Center

Monthly Highlights ) )
on Climate System # Mew Service: Download of Gridded Global Sea Surface Temperature Dataset » APEC Clirnate Center
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NWP model products in the TCC-Web

> Ensemble Model Prediction

A Ensemble Model Prediction / TGCG - Microsoft Internet Explorer
LB REER FTW BROADE VLD ALFH

Q- ©-X &G/

LD | &) http://ds data,maeo.jp /toc Ao/ products/model /index html

BRI £F) 5

NWP Model Prediction

©7CC home @about TGS @Site Map @Contact us

@) SE8T Welcome to Tokyo Climate Center

Japan Meteorological Agency

Home Climate in the world Climate System Monitaring El Nifio Monitaring Global Warming  Climate in Japan  Training Module  News Archive

HOME > Ens=mule Maazl Pizgistian

IMA's Ensemble Prediction System

JMA Gperates the numerical gradictian syiten campased of @ glabal stmospheric circulation model and a land proces madel far seiion forecisty, An ensemble gradiction technique, which is 1o calculute the
stz pheric evalution fram many initiel conditiang around the most likely ane, is enployed to and applied to e, Ensambla predictian maps v verifc e charts GF & e rHnths (hrimarih dnd Suriveer! wintér $eksan
prediction are ivailable 6n this page. Experinental products of 3-manth probability frecict are ldd vilable,

| Notice | Hain Products | Links
JMA's one-maonth prediction ¥ WMO DDB (Various
model was upgraded on 21 March || Latest Products Climate-related Products
2008, Available products remain and Data)

the same. Verification maps of XA CECT S0

ne-rnanth Eradichian 1 Jul z008)
2500, T8S0 & Psea (Morthern Hemisphere] (1 Jul 2003)

one-month probabilistic farecasts ¥
>

updated accordingly. 3 Stream function, Velocity potential & Surface air ternperature (60N-608) (11 Jul 2008)
H
>

Latest Products
" (-->Various predictions maps)

st station poinks have been

Werificstions (13 Jul 2008)
One month probabilistic forecasts st skation points (experimantal) @6 Jun 2003) MEW
Three-menth Areiction

JMA's extended ensemble
prediction systems (EPS) was
updated on 9 March 2007, Pleass
refer to the "TCC News No.7" far
details,

Typhoon Canter
Thres-manth Pradiction (1§ Jun 2008)

2500, T8S0 & Psea (Morthern Hemisphere) (18 Jun 2008)

Stream function, Velocity potential & Surface air temperature (60H-808) (18 Jun 2008)
Werificstion of recent predictions (5 Jul 2008)

¥ lapaness 25-year
Reanalysis Project (JRA-

Jma's extended ensemble 25)

pradiction systems (EPS) (for ¥ IRA-25 Atlas NEW
verification of hindcasts

three-manth and warm/cald e )  World Data Center for
seazon predictions) was updated o e 10 L2 &R Greenhouss Gases
on 12 Septernber 2007, Please VT R e D (WDCEaE)
refer to the "TCC News No.3" far # Warm/Cold Season Prediction (20 Apr 2008) » RSMC Tokyo - Typhoon
details, & Z500, TESO & Prea (Morthern Hernisphare) (20 Apr 2008) Center

+ Streamn function, Valocity potential & Surface sir temperaturs [60H-603) (20 Apr 2008) + Meteoralogical Research

# Verification of hindcasts Inskitute

Download GPV

Model Descriptions Download GPY (Grid Point Yalue)

% Model Gutlines » Download GPY file Warld Metsorlogical

+ Operations far Extended-range Foracast Model Grasnization (WHG) Rec en t red | Ctl ons an d
+ Operstionggl Long-range Forecazt Model Only registered NMHSs can access this page. 3 GCOS Surface Network

Monitoring Center

= When receiving an e-mail entitled "[JDDE] Your Pazsword will expire in 3 few days” fram (GSHMC) -

I0DS_admin (JCBE_admin@data.jma ga.jp), you are kindly requested to change your » Beffing Climate Canter, h I n d C ast
password st httpi//ds, data,jms. go.jp/ changepasswdl China Meteorological

= If you have any questions about ID andfor password, please e-mail to: Administration

tec@climar kizhou, ge.jp # Korea Meteorological

Model Descriptions .
(Model outline)
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Latest Products

(--> Various predictions maps)

ayed to increase accuracy, and is applied to probabilistic forecasts. Ensemble prediction maps and verification chay
ter seasons prediction are available on this page. Experimental products of three-month probability forecast Mailable.

h, three-montk

I Main Products I Links
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Various predictions maps in the TCC Web
(1) prediction Map (Z500, T850, PSEA)

Z500
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T850 D
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Various predictions maps in the TCC Web
(2) prediction Map (CHI, PSI and the others)

CHI200 PSI200

RAIN PSI850

PSEA from : 2008 6 16 12 ki= 360

7500 SLP
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Various predictions maps in the TCC Web
(3) Verification of hindcast

Verification of hindcast based on WMO Standard Verification System (SVS)

{a) MS35
N

VWVerification of determmimistic forecasts

0.5
e Ddean Zquare Zlkall Score . ﬁ

BATH | T2m | PEEAS | 2500 | TE50
Drependence of BASEE on Trmtial date
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0.8
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o 0.7
WVerification of Probabilistic forecasts § 22
o 0.4
e Eelability diagramms (A goregated sverfication) ‘i E;
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= Felative Operating Characteristics
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Various predictions maps in the TCC Web
(4) Probability predictions

TCC Prcbabllity Forecast For Surface Tempserature
Surface Temperature (102.5E , 2.5N) 100 Precipitation {102.5E , 2.8N)

for ASO 2008, Issued July 2008
| .l e +

90 -
Ean-
i?ﬂ-
P B0
£ 501
ERLE
£ 504
* 201

104

ul;anI::n.u'_hl.lunrrm:I Harmal Above Marmal DBaIu'l_Hnrmul Hermal Above_ Mermal

Probability (%) of Most Likely Category

Balow MNormal Normal Above Normal
[ I — .
40 60 80 40 60 80

--> This products includes whole members information
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