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MME Seasonal Forecast

i Australian Government
*  Bureau of Meteorology

I Meteorological Service of Canada,
Environmental Canada

National Aeronautics and
Space Administration USA

"€ ("ﬁp— + Beijing Climate Center

__,;15 o China Meteorological
/ " BEe . Administration

National Centers
for Environmental Prediction USA

IR]

International Research Institute
for Climate and Society

International Atmospheric
Physics, Chinese Academy
of Sciences

Central Weather Bureau
e Chinese Taipei

=ed o ¥
zconomy

————
._-l"""'--"_-
]
COLA

Center for Ocean-Land-
Atmosphere Studies USA

Japan Meteorological

: Agency
Hydromefeorological s ¥
Research Centre of Russia _,; & 2, N ¥
\\.:____, ! —— g
5 & ; P
Voeikov Main Geophysical A Seoul National University
Observatory Russia .
National Institute of Korea Meteorological

Meteorological Research Administration
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.3 Participating Models

Australia Bureau of Meteorology Research Centre
Canada Meteorological Service of Canada
Beijing Climate Center/CMA
China . . .
Institute of Atmospheric Physics
Chinese Taipei Central Weather Bureau
Japan Japan Meteorological Agency
Korea Meteorological Administration
Korea Seoul National University
Meteorological Research Institute
_ Main Geophysical Observatory
Russia _ :
Hydrometeorological Centre of Russia
International Research Institute
USA Center for Ocean-Land-Atmosphere Studies

NCEP Coupled Forecast System

National Aeronautics and Space Administration

APEC Climate Center :f;




,3 APCC Dynamical Climate Forecast System (Tier2)

PERSISTED GLOBAL POAMA (Australia) STATISTICAL
SST ANOMALY > Mngc(fg;;‘;‘;" / BIAS
o J IAP (China) / CORRECTION
CWB (Chinese Taipei)
4 FORECAST ssT ) JMA (Japan)
GDAPS (Korea)
* TROP. PACIFIC
_ GCPS (Korea)
(multi-models, METRI (Korea)
dynamical and statistical) \ MGO (Russia) P
* TROP. ATL, INDIAN HMC (Russia)
(statistical) ol Uiy
IRI (USA)
+ EXTRATROPICAL
\ (damped persistence) )
Training Phase : Forecast Phase _
=0
_ _ "\ MME Real-time
S=0+) a(F-F ot
21: (F=F) Prediction

o
>

’{;"; i
S




Automatic Forecast System

Model Output
(GRIB, BIN, NetCDF)

v e -
Post-processing '
(NetCDF) : AFS

h 4

Common NCL Modules (READ & WRITE)

MME PMME VERIFICATION MONITORING

h 4
MME Output
(NetCDF)

h 4
GRAPHIC
(NCL)

Y v Y

Qutlook Web Service OPenDAP

Dissemination :"-.D o Servicel.-'s

APEC Climate Center ¢ .




APCC 2007 SON Forecast (DMME)

Multi-Model Deterministic MME for Temperature at 850hPa Multi-Model Deterministic MME for Precipitation
O 2007 o e . : eg.Kelvin

60°N 50N —

3N . 3 i g T 30°N —
i 2

30°5 — ) 4 30°5 —

Forecast Method: Simple Composite
Anomaly fields are displayed

Forecast Method: Simple Composite

Anomaly fields are displayed

60°5 — 50°5 —

Hindcast Period: 1983 to 2003 e g Hindcast Period: 1883 to 2003 e B S O )
] | I T I [ T 1 ] | I T | T T T
o 45°E a0°E 135°E 180° 135°W 20w 45°W o 45°E a0°E 135°E 180° 135°W 20w 45°W
EEREEREAOHOONNEN ERENCOCJOOE NN
-0.8 0.6 04 02 0.1 0 01 0.2 04 0.6 0.8 16 1.2 -0.8 04 0.2 0 0.2 0.4 08 12 16
© APEC Climate Center created:09/14/07 © APEC Climate Center created:09/14/07

APEC Climate Center ¢ .




APCC 2007 SON Forecast (PMME)

Multi-Model Probabilistic MME for Air temperature at 850mb

SON 2007

Forecast Method: GAUS
Anomaly fields are displayed
Hindcast Period: 1983 to 2002

I I |

BO°E 75°E B0°E 105°E 120°E 135°E 150°E

Below

o o o SRR

Near Above
S .

&0 ] B0

Multi-Model Probabilistic MME for Precipitation
SON 2007

Forecast Method: GAUS
Anomaly fields are displayed
Hindcast Period: 1983 to 2002
I ! I
B0°E 75°E S0°E 105°E 120°E 135°E 150°E

Below

RO (T OO

&0 ] B0

® APEC Climate Center created:09/14/07

® APEC Climate Center created:09/14/07
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é Hindcast Verification (JJA, Prec, Global)

averaged ACC

660

)
]
N
©
£
2 1.2
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O o)

O 3
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=
O
o
c
L
0 04

0 : L—oBS— .
0 0.4 0.8 1.2 1.6
Standard Deviation(Normalized)
-0.1 -
0.6 Il models @ MMEs
8 0.4
<
0.2

V)
00°L

APEC Climate Center &pee



@ Forecast Verification (2007JJA, T850)

MMEs

 Southeast Asia '
0.5 4 models MMEs

eric a

Australasia South Am

0.4 -1 0.5 - 05 -

0.3 1

0.4 4

ACC

0.2 -1
0.3

ACC
ACC

0.1 4

models MMEs

models MMEs models MMEs




Hindcast Verification (T850, Prec, Global)

ROC Curve Reliability Diagram
T850 T850
1.0 — . 10
] = 1) | — PMME
= (— V) [oYo [-1 [
08 S o8 |
f g
S 06 © T 0.6
o = PMME(A) 0 :
= 0.4 e PMME(N) 4(_:5 0.4
T —— PMME(B) T i
02 Lf- L7 e Models(A) o 0.2
Y £ T YT Models(N) 8 r
00 ----‘- M9d6|§(B) O 0.0 +
0.0 0.2 04 0.6 0.8 10 0.0 0.2 0.4 0.6 0.8 1.0
False Alram Rate Forecast Probability
PREC PREC
. 1.0
I 3 | — PMME
c - e Mo dels
f g
g 06 T 0.6
@ " PMME(A) o I
p e PMME(N) > i
T 04 — PMME(B) g 04 T
----- Models(A) o
02 r 7277 e Models(N) g 02
----- Models(B) o]
0.0 e ©) 0.0
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

. False Alram Rate _ Forecast Probability




@ Hindcast Verification (Prec)

AROC and Statistical Significance Maps for JJA Precipitation

(c) AROC : Below—Normal

SOE 100 150F 1608 110w Lo

| I [ IR Ry, [ I IR | I [ — Ry, [ I IR L
6.5 085 06 065 07 075 08 0B85 0.8 085 6.5 085 06 065 07 075 08 0B85 0.8 085 6.5 085 06 065 07 075 08 0B85 0.8 085

(d) AROC Sig. : Above- (e) AROC Sig. : Near—Normal (f) AROC Sig. Below—Normal
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.3 APCC International Research Project

Improvement of MME: SPPM Verification

Correlation Skill Difference: AVE/SCM/SPPM

PREC /— whole globe \
LS SR A LV S O

PREC

0.5

SCM

O




»3 APCC International Research Project

» SPPM was tested on prediction
of 850 hPa temperature

Anomaly Pattern

: ) Root Mean Square Error
Correlation Skill

precipitation using APCC g (0) Hindeast_ | | (c) Hindcast.
hindcast data for the period 0 et (Y R S
1983-2003 and operational o] Il I | e
forecast data for 2006. The I 1 | | I T TR
results showed much improved of TR EEER EDEE EEE O el o B

skill against the other methods,

(b) 2008 (d) 2006
especially over the East Asian U | | | | |
land region. 1 ‘ ‘ ‘ ; |
‘ ‘ \ \ T o
R : :
024 m B gl - : :
» SPPM code was transferred to L I I I - I . I Tale B
] 0 FREER L EREER R L R sl N
APCC and is now part of the | | | | *
2 GLO'BAL EN:SO A—'AM Asilo GLOBAL ENSO A—AM Asia

Automated Forecast
System.

APEC Climate Center @pte
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precipitaon deficit standardized by Gamma distribution for

me scales.

multiple ti

- Drought category based on SPI

» SPl Values Category

20+ extremely wet
1.5, #e..41.99 very wet
1.0 to 1.49 moderately wet

HF -

I Oo0tor 0.99 Hedr nB[ioe QIR I A I RS N SIS S B A 5
-1.0 to —1.49 moderately dry e P
- ~1.5 10 -1.99 severely dry Drought distribution based on SP

-~ —2.0 and less extremely dry



4 Drought Monitoring

SPI summary (11 Sep 2007)
P T I T S N TR S ST R

60N —
30N —
D p—
30S —
SDS ] 1 I 1 1 'I 1 T I 1 I I 1 I |' 1 ] |' I ] |' I ] I I 1 I T 1 l T 1 l ] 1
30W 0 30E 60E 90E 120E 150E 180 150W 120W  90W 60W 30W
East Asia : Severe drought occurred in south China, Mongolia, and basin of Amur

river. During last 1 month, cQ‘MJWHA‘A;AWS shift to drought in nwtheast China.
ind, #Rd Laos. s 8 L0
During=lgst 1 month, conditions shift 6 ”“ought in northeast China.
Severe drought from last year in Australia almost recovered.
North America: Severe drought from last year in Australia almost recovered.
South America:.  Severe drought is still persisting in basin of Amazon river. But the
conditions are getting better.

Southeast Asia:
Australasia:




.3 Intraseasonal Variability (ISV) Monitoring

ISV mode
reconstruction

2006-5-1
Outgoing Longwave Radiation Wim*2

60N e : '4;_7\?4 _' _
”F |

-

l’*’ﬁ " 7

= Q_Zr?g
AN

L ] 1 ]
{2
Intraseasonal OLR vanance e 04-16-2006 to 06-15-2006 Q'}*R“QS gj o A

S

r T T I

30E 120E 150E 180
IIIIIIIID WEREEEEL L
40 32 24 16 B 16 24 32 40
1o-zmaa=1m5

[l |

L Ll Ll L Ll L T
1 May 16 May 31 May 15Jun 30Jun 150 300

JRAZS daily precip

APEC Climate Center @ap&te




Index Monitoring

Nino3.4 SST Anomaly Index

2.0

0.0

-2.0

Standardized value

-4.0 I I I I I
1981 1986 1991 1996 2001 2006

Month / Year
Last 2 years

h
=}

o -y
(=] o

-
o

IIlIIIIIIlIIIII

Standardized value

g
=}

1 1 I 1 1 I T Ll I 1 L] I 1 L I 1 1 I T 1 I
Oct05 Jan06 Apr06  Jul06  Oct06  Jan07  Apr07  Jul07
Month / Year

Projection of Nino 3.4 on SST

Current value of normalized Nino 3.4 index = -0.62 Aug 2007

B0E 90E 120E 150E 180 150W 120W sow s0W

EEERERECDDO000RNN
-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

APEC Climate Center @f
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Data served on OPeNDAP server

List Explanation Variables Resolution Periods
TMI TRMM (Tropical Rainfall Measuring Sea Surface Temperature | All images cover a Jun. 2006 ~
Mission satellite) Microwave Imager Rain rate global region extending | present
from 40S to 40N at a
pixel resolution of 0.25
deg (~25 km).
QuikScat The microwave scatterometer SeaWinds Sea Surface Wind 3-day time averaged Jan. 2006 ~
was launched on the QuikBird satellite in files are byte arrays of
June 1999. We refer to this instrument as size 1440 x 720 x 3
QuikScat (or QSCAT) to distinguish it (longitude, latitude,
from the nearly identical SeaWinds parameter)
scatterometer on Midori-11 (ADEQOS-I1),
launched December, 2002.
NCEP The NCEP/NCAR Reanalysis 1 project is Air temperature 2.5 degree x 2.5 degree | Jan. 1979 ~
using a state-of-the-art analysis/forecast Sea level pressure global grids 17 Level
system to perform data assimilation using Winds (144x73x17)
ast data from 1948 to the present. i id wi
p p Geopotential heights T62 Gauss_lan grid with
192x94 points
NOAA Daily, non-interpolated Outgoing Outgoing Longwave 2.5 degree latitude x 2.5 | Jan. 1986 ~
Longwave Radiation (OLR) data from Radiation degree longitude global
NCAR archives grid (144x73).
MME Climate prediction and hindcast datasets 850 hPa Temperature 2.5 degree x 2.5 degree | Each season
from APCC participating models Precipitation global grids
500 hPa Geopotential
height

APEC Climate Center ¢ Bee




PCC ata ervice Yy

Visiting ADSS Visiting ADSS

AP Clamate Camtor

@ APEC Climate Center | : F
Atim Pacc Cxsnome Cospersion Camane Camar g ontents of / TMI/

Rann Last woditied Size Resganse Links
Parent Director & -
< Dail 2000-07-03 07-07:34 - e
APCC Data Service System (ADSS) By ! 0531 (B E2415
THRIDGS Catalog RTHL KL ioyrun cwakopmand orsored by HEE HASA snd HOAS

Currently Avallable Data Set J—

AMBL Clemes Cmee
ontents of /[TM y/
Nane Last sodl fied Size Raspoase Links

aiCC] ;

et - g S Parsnt Dirsctar -

= Tnowaly/ - - - = - =

Buckdate/ - - - - - -
Clinatolo - - - - - -
15,
Loaaer
mean/

http://cis.apcc21.net:8080/opendap o

ARCE
S Z

APEC Clumate Center

Hame Last modified Size Response Links
HCER/ 2007-05-11 02:54:16 s o o mm = -
HCEP_SFC/ 2007-03-18 09:42:53 = - - - - =
R/ 2006-12-04 10:05:24 - S L2
cat/ 2006-12-03 10:57:29 = - - - - =
2006-12-03 10:57:28 e - - - - =
Hame Last wodified Size Hesponse Links
Farant Directory
T HOT-00-05 O7:12:23 - - - -
THREDDS Catalog HTML XML Hyrax development sponsored by NSF, HASA and NOAS ) 2007-05-10 07 04000 R

OPeNDAP Hyrax (1.1.0)
THREDCS Cebabey HEH, X34, Hiran duvsbspereend sssrmored iy HEE, (ASA el HOAA
OPENDAR Hyra {1.1.0)

APEC Climate Center




PCC ata ervice ystem

Monthly SST Anomaly
ample 1 :

wunch GrADS

It and paste “Data URL” into the
srface of the client software :

T ¥ 2\ e '.-'-5_-.-_-3 ~ 3 /cis.apcc21.net:8080/opendap/TMI/Daily/Mean/2007/sst.nc

T T
90E 120E 150E 180 150W 120W 0W

I N [ [T 1 [ [ (e O .
45 1 -08 04 06 1 15

]
04 02 02

‘ ~| <05 || ZE [Dejavu Sans Mo > |[11 x|

DataSource : TMI
Climatology : 1998-2005

s /Plotting/CMS_Plott 35: warning: Insecure world writab
pa@7 - ALl Rights R i

ion for Atmospher

ige Versi 3
vare is governed by a License Ag

ucar.edu/ for more details.

created:09/14/07

©@APEC Climate Center

lat: Array of 32 bit Reals [lat = 0..32] Wed Aug
ot Fri Sep 14 00
units: “degrees_north” ,
long_nase: ~lat i tude” 1

actual_range: “-40,40"

100 UTC

LIRGn ee AL SULLICO <L /CIS, Codes/Plotting/CMS Plotter.rb:35: warning: Insecure world writab
o d JapccOl, mode p777
Copyright (C) 1995 rved
University Corporat r 18 rch

) NCAR Command Language ; 0
'_W_f'% d at -~ The use of this softwa is gove d by a License Agreement.
FilI¥alue: =69, 0000000 ] See http://www.ncl.ucar.edu/ for more details.

units: “desrees_east”
long_name: ~langitude”
actual.ranse: "0,357.57

190,1,1,121:220 SHE=!, 53HZ:aes 1 28-cheithmac-shalizlib [sterm [AlxZd FLRA -
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.3 APCC Forecast Product Survey

No. of replies: 12

Replied model providers: 8 (BoM Australia, CMC, IAP, BCC, KMA, METRI,

HMC, CWB)

Other NMHSs: 4 (Hong Kong, China; Malaysia; Thailand; Vietnam)

Question

Summary of feedbacks

2. Right now APCC issues MME predictions four times a year for the
DJF, MAM, JJA and SON seasons. Is there any other additional period
for prediction that you would like to suggest?

0 Monthly issued forecast will be most useful

3. Do you think that monthly issued 3-month MME forecast products
will improve the seasonal outlook or other related services of your
organization?

0 Monthly issued forecast will be most useful
0 Depending on prediction skill

4. Would you find it useful to have extended seasonal predictions (say
with 6-month lead time)? If so, then for which season or period?

0 4-month lead forecast

0 6-month lead forecast

0 9-month lead forecast

0 Extended forecast for northern spring & summer

0 Extended northern summer season/Typhoon season (June-Oct)
0 Nov-April

0 All seasons

o0 Eventually- if more skillful than statistical model

5. Would you like to see more frequent seasonal predictions during
climate events such as El Ninos, heat waves and prolonged drought
conditions?

o No
0 Yes- during ENSO, drought and floods

APEC Climate Center | Bee




Statistical Downscaling- Korea

JJA: Correlation Coefficient

ORICINAL COLIPOSITE PREC Z500 TAS0

"

JBNHm, .

38N - 38N B 38N 36N 38N fin

36N 35N AN BN 26N 38N

34N 34N 1 ' 34N ' 34N ' 34N ' 34N 1 s
o4 L2 o o g
12BE 1ZBE 130E 1Z6E 128E 130K 126 12BE 130E 126E 128E 130E 126E 1R8E 130E
Uasa V50 200 V200 OLE

n

38N 1 38N fia 38N 38N K2 26N LR A

3EH 38N - 360 38N 4 36N 38N -

34N 1 34N + 34N 34N 34N 34N
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Statistical Downscaling- Taiwan

Observation SVD 1

25 50 (d) Precip. 80N (e) SLP SVD1 3 (f) SCF(90%) COR=0.63 Skl” Of Downscaling
(T~ Y| 21 I
-0.39_ = Tz R
<039, A 01 MME —-0.2
25N 1 03 \ 1 J 0.4 4 . 0.4
[ ] \ 7
7059 053 R ‘ ] _Prece. . . I II I I II I
: AERNNT 2 -3 — — s 01 I “ 1 -
245N 11— T = — —4 A — ] l I I I l I
121E 122 125 1506 . 1985 1990 1995 2000 -0.2 -
~0.4 1 Raw -041 MME 0.49
08T I 3 7 % & 7 5T I 3 %7 % & 7
Model SVD 1 0.8 0.8
{4 1 0.4 -
v s ol HpmaH it | 2 | || || Il
JMA — prach I
-0.42,. — 2 04 0
—0.43: s 1 .74 -0,7 -
25N+ \ | K SLP SLP
A -0.42‘”9 \¥ 1o %% MME 0.43 041 MME 0.50
i 0. R - —
o BN COR=0.55  SCF=94.94% 2 e 1 2 3 4 48 & 0.8 0 1 2 3 4 5 & 7
25,58\
MGO 2
~0btas 1
-0.44,
25N - 0
. -028 1
_049 _.0.31 _'_,J_u. A, \ "‘ B —2
- &0 113”‘@3521 COR=0.56 SCF=B6.89%

APEC Climate Center @f




New Homepage

Visit: http://210.98.49.34:3000/

¥J)Home Page - Mozilla Firefox o ] B3
Fle Edt Wiew Hstory Bookmarks Tools Help
<;E| - - @ ﬁ} [ hitp:ff210.98.49.34:3000] [z & ] [[Cl= oo &)

4P Getting Started

PREDICTION

In the News

STORMS

New Ofeans has

retained black majority
after Hurricane Katrina

Adventists reach out to
hurricane victims

Hurricane Center
Director Ends a Stormy.

Tenure

DROUGHT

WILDFIRE

FLOODS

MONITORING

3 Latest Headines

DATA | NEWS | YERIFICATION | NEWSLETTER

witch Styles: Basic | FallingLeaves | Non-trendy |

Home Page - Mozilla Fi

o [=] ]

[[B]

@& - - @ ﬁ} |u hittp:/}210.98.49.34:3000/ |\\]

. Getting Starked E,' Latest Headlines

Climate Highlights JJA 2007

The results fram our MME forecasts provide a hint of weak La
nina-like tropical Pacific conditions. Palynesian islands in the
southwestern Pacific may experience conditions warmer and wetter
than normal. Similar conditions are alse expected in the Equatarial
Americas. Southern parts of the maritime continent and the
narthern partion of the Continental Australia may receive slightly
less than narmal rainfsll whils the temperatures in these regions
may be slightly warmer than normal. Peninsular Indian region may
also experience similar conditions.

a
Current level of climate indices
Mings | Aedem_ i
60 PPN
[ P
wao | Amauaa
[
Severe drought persists over Northem China
and Mongolia

ASIA: Severs drought in north of China to Mongalia is persisting.
In northeast China and southeast Siberia, drought is expected in
next season.

Australia: severs drought in most of Australia is persisting,

APEC Climate Center

e L A climate information services

The results fram our MME forec.
Mina-like tropical Pacific conditic
southwestern Pacific may exper
than normal. Similar conditions
Americas. Southern parts of the
northern partion of the Continer
less than normal rainfall while tl
may be slightly warmer than no
also experience similar conditio

PREDICTION

Multi-Model Probabilistic MME for Precipitation
SON 2007 Yo

S9ON

B2 3

Projected level of cl

f wesk La
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rraer and wetter
the Equatarial
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EEE PRy
308
WA | samasiaia .
R LAk s 608 N
- Forecast Method: GAUS =
| Anomaly fields are displayed
=] Hindcast Period: 1983 to 2002
e o e o AN LA e S sy s B By B e B B
Strong Intraseasonal 30w 0 306 50E 90E  120E 150 180  150W  120W  9OW soW 30w
westemn Pacific
Below Near Above
15 the period of May 1 to June --|—| D--
the equatorial western Pocic o [ e
80 70 60 50 40 -0 40 &0 80 0 0 £ 60 70 80
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Severe drought persists over Northem China, the eguatorial western Pacific at about 150E, and also aver an
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ISV the period of May 1 to June 15, 2006 is especially strong over
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