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Outline

* Introduction
— Differences between short-range and seasonal forecasting
— Uncertainty of prediction
— Concept of an ensemble prediction
— Predictability

 Outline of the JMA operational EPS

— Overview of the IMA Ensemble prediction system for seasonal prediction
« 1-month EPS (Main target of this seminar), 4/7 month EPS

— Hindcast
— Prediction skill of the 1-month EPS
« Model products on the TCC website
(Mainly introduce the product of the 1-month EPS)

* First step guide for usage of the gridded dataset (Grid Point Values;
GPVs)

— Demonstration of downloading and visualizing the gridded dataset
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Introduction

Differences between short-range and seasonal
forecasting

‘Uncertainty of prediction
*Concept of an ensemble prediction

*Predictability
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Classification of atmospheric variations according to
spatial and temporal scale
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*The main target of seasonal prediction is large-scale circulation of the

atmosphere, which is largely affected by oceanic variations.
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WMO Classification of meteorological forecasting
(GDPFS Manual)

Forecasting target period
Nowcasting Up to 2 hours

Very short-range weather |Up to 12 hours
forecasting
Short-range forecasting |Beyond 12 hours and up to 72

hours
Medium-range weather Beyond 72 hours and up to 240
forecasting hours )
Extended-range weather |Beyond 10 days and up to 30 Seasonal
forecasting days -[ forecastingj
Long-range forecasting Beyond 30 days up to two years | |
Climate forecasting Beyond two years

Manual on the Global Data-processing and Forecasting System, Appendix I-4
(http://Iwww.wmo.int/pages/prog/www/DPFS/Manual_GDPFS.html)
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http://www.wmo.int/pages/prog/www/DPFS/Manual_GDPFS.html

Difference between short-range and
seasonal forecasting
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Uncertainty of prediction

» Causes 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
e certain limits of resolution

« Many approximations in the physical processes
(Parameterization)
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Growth of initial error -> Ensemble prediction

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

*The limit of deterministic

forecast is fewer than 2-weeks.
-

*The necessity of probabilistic

forecast for seasonal

forecasting

Ensemble prediction is essential

for seasonal forecasting
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Deterministic and probabillistic forecast

Deterministic forecast Probabillistic forecast
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Concept of ensemble prediction

sInitial ensemble prediction
calculating model using slightly different initial condition (perturbation)

Ensemble mean
(average among members)

Multiple pretreated Va
initial state P -
[
\Q\:\ ﬁ Ensemble
~ _ Spread
initial ~
[Predicted probability
Individual prediction is Differences among | density distribution
called as "member” members amplifies.
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(Reference )
Ensemble mean and Ensemble spread

* Basics of the ensemble prediction statistics
—Ensemble mean : average of the all member results

—Ensemble spread :
» Standard deviation of individual ensemble members members

* indicate variability of predictions
RMSE of ensemble mean forecast

Spread: |5 — \/%2(#" —%) {ﬁ?&ﬁiﬁﬂg? RMSE = \/%Z(fi -a,)’
i=1

i=1

x.: predictions by each member, fi:predictions, a;:truths
"X:ensemble mean

®|dealized ensemble prediction system:
(error of ensemble mean) = (ensemble spread)
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Example of uncertainty of initial condition

T850 anomaly over Eastern Japan
(initial date: 17Apr2008)

* Ensemble mean
—average of the all member

—most likely forecast [l : | High | -'H,x |

—Ensemble mean is better forecast s /SIS
than the individual member ; : e AR
forecast. ._2’ I e s
Statistically (in huge cases), MSE for g | I [} " S
ensemble mean (E) would be about Siwl w2 W3

B i T L
17Apr21.ﬂFH 26APR  IMAY  GMAY 11MAY

half of MSE for one member (e), if :
== Analysis

model and perturbation would be = Ensemble mean
perfect. —— Forecast (individual member)
2 N _1 2
(£2)=[1-2 ey .
2N (N is about 50 for typical EPS)
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Merits of an ensemble prediction

®Ensemble prediction: Prediction with the
multiple member

®Ensemble mean: Possible to iIncrease
prediction skill comparing with the one
member forecast

®Probabillity density distribution: Possible to
predict probabillity of the targeted phenomena

»(Notice) It is not correct that “some members
might be hit when many members are prepared’.

@) TCC Training Seminar 7 November 2011



Two kinds of Predictability

* Predictability came from initial state (predictability of
1st kind)

—Initial error rapidly grows due to chaotic nature of the
atmosphere.

—Limitation of a deterministic forecasting is about 2-weeks.

* Predictability came from boundary condition
(predictability of 2nd kind)

—As lead time becomes long, deterministic forecasting falls.
- Probabilistic forecasting with Ensemble prediction system (EPS)

—Forcing by boundaries (especially ocean) on atmosphere is
“signal” for seasonal forecasting.
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Importance of initial and boundary condition

Initial condition
(Predictability of 1st kind)

Boundary condition
— | (Predictability of 2nd kind)

--.

>

_—
_-
_-

Amount of
Information

>
Hour Day Week Month Season Year

Time scale

For shorter range, initial condition is important.
*For longer range, impact of boundary condition become large.
*For one month forecasting, both are important.

.-.m) TCC Training Seminar 7 November 2011



Outline of the JMA
operational EPS

*Overview of the JIMA Ensemble prediction system for
seasonal prediction

* 1-month EPS (Main target of this seminar), 4/7
month EPS

*Hindcast
*Prediction skill of the 1-month EPS
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Operational models of IMA

Main target Horizontal
resolution
Meso-Scale Model *Disaster reduction 5km
(MSM) *Aviation Around Japan
Global Spectral Model | *Short-range forecasting | 20km
(GSM) Global
Typhoon EPS (TEPS) | Typhoon forecasting 60km
Global
One-week EPS *One-week forecasting 60km
(WEPS) Global
One-month EPS *Early warning 110km
Information on Global
*Extreme events
*One-month forecasting
4/7-month EPS *Seasonal forecasting 180km
*El Nino outlook Global

Numerical
— Prediction
Division/JIMA

Climate
— Prediction
Division/JIMA
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Overview of forecasts at CPD/JMA

Early warning
Information on
Extreme events

3-month
forecast

warm/cold

season
forecast

ENSO
outlook

2 week

week ! Week
1 2

Week
3&4

1 month (4 weeks)

month-1

ENSO, Indian Ocean SST

month-2 | month-3

3 months

(summer/winter)

1 month 3 months 7 monthi

3 months

In order to support seasonal forecast, two ensemble prediction
systems (EPSs) are operated; 1-month EPS and the 4/7-month EPS

models

operated

r

1-month

EPS
(AGCM)

\

4/7 month
EPS

(CGCM)
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Specifications of seasonal EPSs

Main target of this

]

seminar
1-month EPS 4/7-month EPS
Model AGCM CGCM
Resolution Horizontal: approx. 110 kmj* Atmospheric component
(TL159) Horizontal: approx. 180 km (TL95)

Vertical: 60 levels (~0.1 hPa) §Vertical: 40 levels (~0.4hPa)

* Oceanic component

Horizontal: 1.0° longitude, 0.3-1.0°
latitude (75°S — 75°N)

Vertical: 50 levels

Forecast range

Up to 34 days 7-month (initial month of Sep., Oct.,
Feb., Mar., Apr)
4 months (other initial month)

SST

Persisted anomaly

Prognostic variable of CGCM

Sea ice

Climatology

Ensemble method

Combination of Breeding of Isrowing Modes (BGM) and Lagged
Forecast (LAF)

Ensemble size

50 51
(25 BGMs & 2 days with 1-§(9 BGMs & 6 days with 5-day LAF)
day LAF)

Frequency of operation

Every  Wednesday and j Every 5 days
Thursday

al

Frequency of
product creation

model

Once a week Once a month
Every Friday Around the 20th (no later than the
22nd) of every month




One-month EPS

Elnitial perturbation
: (Breeding cycle)

---------------------------------

Initial
perturbation

|

5o Global model
t-- Initial Condition
Global atmospheric for atmosphere .
analysis | > AGCM:
= TL159L60,
| |
<L g Initial Condition 51 members
/7
Ny

for land surfac
[Land surface analysis] &

: Calibration
Boundary condition of SST - — ! Verification
[ SST analysis ] Hindcast

(SST anomaly is persisted
at initial state.)

1979-2009, 5 members

For more details;
http://ds.data.jma.qo.|p/tcc/tcc/products/model/outline/index.html
http://www.jma.qo.jp/ima/ima-eng/ima-center/nwp/nwp-top.htm
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http://ds.data.jma.go.jp/tcc/tcc/products/model/outline/index.html
http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/nwp-top.htm

(Reference) LAF method

LAF (Lagged Averaged Forecasting) method:

The past forecasts with the earlier analyses are included in the ensemble

Example; 1-month EPS

Consider forecasts with
passed initial conditions as
initial conditions including 50 member

perturbation

25 member
(Wednesday initial)

'

25 member
- | (Thursday initial)

L

—>
Wednesday Thursa’ay.. time

| Initial time
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(Reference) BGM method(Breeding cycle)

Toth, Z. and E. Kalnay, 1997: Ensemble forecasting at NCEP
and the breeding method. Mon. Wea. Rev., 125, 3297-33109.

*Prepare initial perturbations, which is slightly different with analysis field.

*Perturbations are based on forecast error of very short-range (e.g. 12

hours)

Perturbation
run

Growth
perturbation

o0 ¢

YV \

! 24 hours

Scale down
(Normalization)

/

(“}
”:—f ®

[ } [ ]

o p Forecast

[ ] L] Y

[ } [ ]

S pe

Initial
condition
. >
time
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History of the seasonal EPSs at IMA

1959.6 () 1996.3 2003.3 IR7E g

o
' Short-range model 7 >
: : ! \\

. operation starts. |

1-month EP$ operation
start

start

4/7-month EPS operation :>

Seasonal EPSs does not have a long history.

Mar 1996 Mar 2001 Mar 2003 Mar 2006 Sep 2007 Mar 2008 Feb 2010
1-month T63L30M10 | T106L40M26 ‘ TL159L40M50_ TL159L60M50 _
EPS
4/7 month T63L40M31 | TL95L40M31 TL95L4OM51_ Introduction
EPS of CGCM

AGCM CGCM
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Improvement of prediction skill of the 1-month EPS

Anomaly correlation of Z500 over NH
(4-week average, 1 year (52-weeks) running mean)

ACC

0.70

0.65

0.60

0.95

0.20

0.45

0.40

0.35

-
Large atmospheric influence

of historic El Nifio might be

increase predictability
\_ J

Upward trend of prediction skill
reflecting upgrade the EPS
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Hindcast

e Hindcast (= behind + forecast)
. A set of systematic forecast experiments for past cases

* Object of hindcast
—to understand prediction skill

—to calculate the model statistics for applied product
« Systematic bias, Model climate

Essential for seasonal forecasting!

* Difficulty
—Huge computing resources

* Specifications (e.g., ensemble size, calculation frequency) of
hindcast needs must be limited than those of operational
system forecasts
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Specifications of the 1-month EPS hindcast

Hindcast Operational system
Ensemble size |5 50
(5 BGMSs, not using LAF) (25 BGMs & 2 days with 1-day
LAF)
Forecast range |Initial date + 33 days 2, 3, 4,..31, 32 days from the later
Initial date (Thursday)
Initial date 10th, 20th, end of month Every Wednesday and Thursday
Target period 1979 — 2009

/N

4 A
Although the specifications of the hindcast is limited, huge computing

resources are required.
»36(initial date) * 31(years) * 5(member) = 5580 (forecast runs)
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Anomaly correlation for T850 of 4-week forecast
(1-month EPS hindcast)

T850

Initial date: 31 Oct

TL159rLB0VT 103 T850 ACC (day 2-28) init. 10/39}’ "

a == : L
o PEER” ¢ Su W] . ' > - “\}
co R ' e = e Y .- MD
oos e s i B eos 5
e u& . 120€ 180 . 1|r B0 0 % 43 ® Db

Anomaly correlation is high in the tropics reflecting tropical ocean
variability.

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

http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/hindcast/ImE/tro_acor.html
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/hindcast/1mE/tro_acor.html

(Reference) MJO (Madden Julian Oscillation)

(Details are referred to the lecture by analysis

unit.)

I — — —|30-60dayscycle |- - -

ﬁ/ ﬁﬁﬁ'ﬁﬁﬁ/mﬁﬁﬁ

Propagate eastward in tropics
Wave number = 1
Period = about 30-60 days

Often monitor with anomaly fields of OLR and/or
velocity potential

Often affect the mid-latitudes

Phase of MJO (winter)
Wheeler and Hendon 2004, MWR, 132,
1917-1932.

o] - - - PHASE B (231 pal.  oekaen
20w R 100°R 140°F 180 PR 100w B0

Fui. 5. DIF composim OLE! and §50-bF2 wind vecior snocsalbos. Shading levels demowe OLE. aomabes lest dan 7.5, — 13, -12.5,
and Jﬂﬂ.m:.nqn-:nrd mm:&jnmmmm et Ban 7.5, 15, and 225 V.'m'mpncmw Black armoas
indicate wind amcomabies that o siaticti significant &t the 9% Tova], Yased on thair Incal camdard devistion amd e Stdent's ImL
T magrinids of the bargest vectmr is throm om the bemom right, and the member of drys @om]ﬁ]h!mﬂnnnﬂphm catugory i
Eiven

Vector: 850hPa Wind anomaly
Shading: OLR anomaly

@) TCC Training Seminar

7 November 2011



Example of MJO seen In the operational 1-month EPS
Initial date: 30Dec2010

Region of activated convection:

Maritime continent

Eastern Pacific

Africa
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Prediction skill of MJO index
(hindcast of the 1-month EPS)

(Reference) Phase of MJO

Correlation Wheeler and Hendon (2004)
n.;- e » ! ] o "y
0.8 L : : :
e s S |
051 ' P, . W4
0.4+ b Y &
o W1 W2 | W3 [Ras I SUUUEENN

0 5 10 5 20 25 30 35 40

Amplitude Error

[+ 0= ]
o —
_d

1.2 :

1 A i
0.8
0.6 Pa wing vecters; (* =9 208 5% nE % o e F
0.4 : : : : : : :
g! — \ j J /8 S e I agi * Prediction skill of MJO is
iyl BlRRes SETTYS THTSSY STITOY NIsTeE I about 2-3 weeks.

0 5 10 15 20 25 )| 35 40

r Forecast time (day) ° Weak bias of MJO is found
—  {OLR UBS50 U200) (CHI200 UBSO U200) in the JMA’s model.

Verified by Matsueda-san (Numerical prediction unit/ CPD/JMA)
(Please refer to the presentation on 10 Nov.)
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Lead-time dependency of prediction skill over
tropics (200hPa velocity potential)

Week-1

Week-2

Week-3,4

(2-weeks mean) |8

TL159rLBOVT 103 CHIZO0 ACC (doy 2-8) init. 10/%}'

90N

&N BON

30N 30N )
€0 :

305 305 )
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0s [.le 3 120F 180 120w (e o 5’05_1 -085 o ] 1

- 11.19:1.00\:1103 CHIZOD ACC (day 9—15) init. 1%.31
WP
"N
. <
205 j
e )

pony L1 S9rLEOVI 103 CHIZOO ACC (doy 18-29) init. 1943

ol
ol ||\
: 4
205 S
i \
/
b Yeg 0 b AL

http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/hindcast/ImE/tro_acor.html

Initial date: 31 Oct

After week-3, prediction
skill clearly decreases.
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/hindcast/1mE/tro_acor.html

Example of the operational JIMA 1-month EPS

(Comparison between Analysis and Forecast)
hitp://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/verif/ LmE/vrfmap/week/zpcmap. php

Analysis  Forecast Initial date: 22 Sep 2011

CHIZOD Emrsrs} fram @ 2011 03 24 17 kt si.DEB[mas2fs]  CHIZOD ECAST) froem @ 2011 8 22 12 kt= 4

Phase of MJO is
reasonably
predicted in this
case.

However,
amplitude of MJO
become small, as

Week-3,4
: forecast time
Increases.
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Anomaly correlation for Z500 over NH
(operational 1-month EPS)

@1 996

Arorraly correlation of Z500 in NH Surmmer) i Anomahy correlation of Z500 in MH Odinte r : zz:

o gas 1 . |oro9s

1 7 |orogs : - Fh939

: i 3 oz 001 Ez001

06 B2002 8 08 It B2002

& Oz 003 : D200
=1 it

<04 =004 04 m w2004

a2 |2 005 oo I | B2005

Oz 006 I ﬂi Oz00s

0 B2007 o B . 4 |B2007

1t week 2rd week  3-dthwesk d4-week mean WEL08 1stweek  2ndweek 3-4thweek d—weekmean |B2008

forecast period i p

Og01 0 fore cast period D201 0

* In general, predictablility over mid-high latitudes
associating with westerlies is about 2-week.

http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/verif/AmE/2010/2010 _e.html
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/verif/1mE/2010/2010_e.html

Example of the operational JMA 1-month EPS

(Comparison between Analysis and Forecast)
Initial date: 22 Sep 2011

_ : Week-3,4 :
Week-1 Analysis  Forecast . ... Analysis  Forecast
TE00 (AMAL ais) i sus we s s mimw g s yruncunsry e ewis m es ve vz 48 [m] erific : : ; g JRTN
2500 (WALYSIS) from 2011 10 08 12 ki=0 [m] 7500 (FORECAST)  from 2011 @ 22 12 kt= 386 [m]

T [DIMA
I A [l

Forecast ;

LU P URELAT Tom w oz 12 kt= 216 [m]

After week-3,4, prediction
error becomes large.

http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/verif/ImE/vrfmap/week/pztmap.php
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/verif/1mE/vrfmap/week/pztmap.php

Model products on the TCC
website
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Products available on TCC website

* Forecast Maps —
—Ensemble mean forecasts

» Calibrated probabilistic forecasts

 Verification charts
—Real-time
—Hindcast

=

@

» Gridded dataset (Grid Point Values; Gridded
GPVs) dataset
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TCC Website

(http://ds.data.jma.go.jp/gmd/tcc/tcc/index.html)

@,) =E8[T Tokyo Climate Center (WMO Regional Climate €t [ltef)_

NWP Model

Prediction

lapan Metecralogical Agency

© TCC home © about TCC © Site Map @ Contact us

Waorld Climate Climate System Monitoring El Nifio Menitorindl NWP Model Prediction

HCME

I RCC Functions and Main Products I What's New

Plobal Warming Climate in Japan Training Module Press release

I Links

‘Operational Activities for LRF 25 October 2011 EW N

Operational Activities for Climate Monitoring ¢ Climate Change Monitoring Report for 2010

Operational Data Services to support operational LRF and 14 October 2011 6% M

climate monitoring

Training in the use of operational RCC products and ¥ New Release: Monthly Highlights on Climate System (September 2011)

services
Additional Functions

14 October 2011 EW M

* Updated Information: Global Average Surface Temperature Anomalies
- Monthly Anomalies {September 2011)

14 October 2011 EW M

Introduction to ITACS

Interactive Took sy
for Analysis .afi 5~

““the Climate System

ClimatView

¥ Updated Information: World Climate
- Manthly Report (September 2011)

12 October 2011 E¥ NI

GPC Tokyo (a Global
Producing Center for

Monthly Highlights on ¥ Updated Information: El Nifio Outlook {October 2011 - April 2012)

Climate System (latest

7 October 2011 EW M

¥ Updated Information: Climate in Japan
- Manthly Report (September 2011

experiments

011

e

Grounds for Cold Season Outook (December 2011 to February 2012)
ke b figunas 26 September 2011 EW M

¥ Grounds for Three-month Cutlook {October to December 2011)
2 September 2011 ¥ N

¥ New Service: Download of Daily grid point value products of One-month
Forecasting (only for registered NMHS users’

MNew Products available:venfication Score Maps and Time-series Circulation
Index of the ane-month ensemble prediction system according to hindcast

¥ RA 1I Regional Climate Center
(RCC) Network Homepage
WMO DDB (Various Climate-
related Products and Data)
Monthly Climate Statistics for
Japan

Satellite Imagery of MTSAT-1R

-

w

w

e

Tropical Cyclone Advisory :
Tokyo Typhoon Center

e

Japanese 25-year Reanalysis
Praject (JRA-25)

JRA-25 Atlas

Waorld Data Center for

Download
gridded data

Meteorologica
Center, JMA

B

R

E

TCC news
(newsletter)

R

w

APEC Climate Center

B

Korea Metearological
Administration

e

Asian Disaster Reduction
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http://ds.data.jma.go.jp/gmd/tcc/tcc/index.html

*NWP Model Prediction” on TCC Website

(http://ds.data.jma.go.jp/gmd/tcc/tcc/index.html)

.m) S8T : Tokyo Climate Center (WMO Regional Climate Center)

fagram Mwirisingrcal Agrrcy

© 7CC homs © about TCC @ Site Map @ Contactus

Climate System Monitaring El Nifia Manitaring WP Mada| Bredictio Globzl Warming Climate in Japan Training Module Hress relez=ze

JMA's Ensemble Prediction System (Products of GPC Tokyo)

JIMA operates the ensemble prediction system of an atmospheric global circulation medel (AGCM) for one-menth prediction and atmosphere-ocean coupled glebal curcuration model [
Ensemble prediction products, verification charts and description of the ensemble prediction system are available on this page.

| notice | Main Products LateSt PrOd u CtS

« GEPV products for szazonal

farecasts havs be=n “Latestpmdu:ts (--> Va.rious forecaStS maps

upgraded since 17

Februrary 2010, Please One-month Prediction Verlflca“()n)
=fzr to th= top page of the »
TCC Mews Na: 13" far

=rn Hzmispharz]

=zm Funcrizn Surfzce &ir Temparaturs [E0RN-E

* Tropical Cyclens &dvi

Tokye Typheon Center

ification m===

bt Aa e eanalysi
gnth Probzbilistic Forscasts at statien peinks szaﬂ--.- 25y -.BI' Fzznalysis
Sroject [JR&-25)

* IRA-ZS Adas

Three-month Prediction

» world Diztz Centar for

arthern Hemisphears] res 2

ity Botantial & Surfacs &jr Temperature [60N-605) jroain Pro d u CtS 'I:O r N M HSS
(ID/Password is required.)
S — Gridded dataset (GPV)

EMDEIE| Descriptions Download GPC Long-range Forecast {LRF) Products Add Itlonal prOduct

* Dawnle

Agministration
Zpplication

Metzoralogical
-cministration

+ ‘Whan receiving an =-mail
(IDDS_admin@data,jma.ge.p)

" fram JDD5_zdmin

J/ds.gatajma.g

ord will e=pirz in
vou arz kindly requestad to change your pass

jp/changepasswa,

* Asian Disaster Reducticn
password should be at least eight characters,
stions sbout ID and/or password, please =-mail to: tec@met kishou.go.jp

Center

* Severs Weather Informaticn

Model Descriptions

* Werld Weathsr Informatien

Service

amara linl=
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http://ds.data.jma.go.jp/gmd/tcc/tcc/index.html

(Note)
Some products are required UID.

»Some products are required UID.

* For Application;
http://ds.data.jma.go.|p/gmd/tcc/tcc/products/m
odel/Application.html

—Gridded dataset (Grid Point Values, GPVSs)

—The other additional products
—animation maps of 1-month EPS

—Predicted indices by 4/7 month EPS for statistical
downscaling
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/m

“Latest Product” of 1-month EPS

il

-

g

_—

4

h

-

Dne-month Prediction

One-month Prediction i1 o)

7500, T850 & SLP (Northern Hemisphere) izt octaot)

| Stream Function, Velocity Potential & Surface Air Temperature (60N-605) o1 0eam)

| Verffication z0a Verification (Real-time)

| Hindcast NEW Verification (Hindcast)

[ Forecast maps ]

One-manth Probabilistic Forecasts af station points| | calibrated probabilistic forecasts |

Three-month Prediction

Tl"l P |"'.1'IH'| r]i".l"..l"Hu"i'il"u" AT Pl MOAA
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Forecast map (Ensemble mean, NH map)

http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/map/ImE/mapl/pztmap.php

f.." Forecast map of 1 month forecast — Windows Internet Explorer

@".— | ® |0’) littp:/ ¥de.datajmagoipdemd e tee  products S model/ map /1 mE/ map1 /pzt map.php
"

JrVE REE FTW BRCANE WD ALFH x @z - BER

[Forecast Period —
e BRIAD |
.W- 1’ W-2 : @) Forecast map of 1 manth forecast _;
*W,3-4 (2-weeks r

mean) forecast map Ensemble Mean forec_ast { 07 day mean )JRTN
Z500 (FORECAST) day 2-8 Tfmum,fﬂ? [m]
*W1-4 (4-weeks T
mean) ===
\ tdRgcast period

!the first week Vl

Z500

|2011.10.27.12Z |

|n|t|a| date % coresponding verification

{from top to bottom)
top : Contours show 500hPa height in an interval of 60m.
middle : Contours show 830hPa temperature in an interval of 3C.

{1 '-1--
e i A
159 ,\
bottom : Contours show sea level pressure in an interval of 4hPa i
o -I 'y . E e
i e
-
"
-
.
L]
L

(Shaded patterns show anomalies }

T850

PSEA (FORECAST 2—B init:2011,/10/37 [hPa

SLP
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/map/1mE/map1/pztmap.php

Forecast map (Ensemble mean, Tropics map)

http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/map/ImE/mapl/zpcmap.php

forecast map

‘W-1, W-2

mean)

\mean)

[Forecast Period!|
*W,3-4 (2-weeks

‘W1-4 (4-weeks/]

Initial date

(Shads dp:
S,

#1s show

CHIZ0L (FORECAST) day 2-8 inlt:2011/10/20 'Z}Eb[rr- 2/n]

m_ G G0 s\
VeIOC|ty potential
at ZOOhPa

o RAIN (FORECAST) gay 2-8 mit:2011/10/20 [mm/doy]

b = i ,- T T
g A
m -
. — P
WS I’—I"*_.' { -f.'
%
g al JMA
L 500 IIDE____IIE_Q 130w L
P

2500 i ORECAS 1.- day 2=8 init:2011 /10,20 [m]

i

“\ﬁ ,.__../'\
Z500

h.i"

75 (FORECAS

T} doy 2-B inie2013/90/20 [C]

Surface

temperature
—_——— oy

PSIZ00 [FORECAST) day 2-8 init
s

2011/10/20 1 .0E6[mes2 /1]

Stream function
at 200hPa

ST —e—

PSHES0 (FORECAST) doy 2-8 imt:2011,/10/20 1 .008{mes2 /1]

Stream function
at 850hPa

S5T ANQUALY date

2011 10 19 18 [¢]

SST anomaly
Boundary condition for the model
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/map/1mE/map1/zpcmap.php

(Reference) Velocity potential (CHI)

* A velocity potential (hereafter CHI) indicates a
large scale divergence or convergence.

* The maximum (minimum) portions of positive
(negatlve? velocity potential indicate centers of
large scale convergence (divergence).

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

.-.m) TCC Training Seminar 7 November 2011



(Reference) Stream function (PSI)

* A stream function (hereafter PSI) Is an
Indicator for non-divergent winds.

*In an area with an anticyclonic circulation, the
stream function Is positive (negative) in the
northern (southern) hemisphere.

wind -«
ntlcyclonlc o cyclonlc
NH T
antlcyclonlc yclonlc
SH \ ;
<0
SR

.-.@) TCC Training Seminar 7 November 2011



(Reference) Response of circulation

anomaly to large-scale convection

Upper
troposphere

Lower
troposphere

Div.

Conv.

\ 1
\ 1 \ 7
\ / \ 7/
\ 4 A 4
4 'd
w
-

\

\

\

1 \
I \
| 1
1 1
\ !
\ 1
\ !

G0N

S0 -+

EQ A

Div.

CHIZ00 frnm| 2

2008 a 12 ‘IE||-:I.= 456

Conv.

*1 . 0ESB[m==2 /5]

= ]
e A

i

= -
IR A
ey

B e .

Ry
"
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1-month EPS animation
(Experimental product)

* New product , “1-month Animation”, begin to create in Nov.
2011.

 Predicted fields for each lead time is continuously referred in
order to understand variation processes of predicted fields.

 Notice
Currently, this product is not identical with the forecast maps and
the gridded datasets (GPVSs).
—Ensemble size for ensemble mean is half (=25 members).

—forecasts with the initial date on Thursday only are used, while the
formal products are produced using 50 members (25 members * 2
initial dates (Wednesday and Thursday)).

ID/ Password are required.

.-.@) TCC Training Seminar 7 November 2011



1-month EPS animation (Experimental product)

http://ds.data.jma.go.jp/gmd/tcc/tcc/gpv/model/Anime.1mE.experiment/anime.e.php
ID/ Password are required.

/= Animation of the JMA One-month EPS ~ Windows Internet Explorer

&) v [E] o emebopdnepskishougnip et /o test e/ odel/ i | g en /anine o ¥ [#2|[x | [& Bae R
7ME BEE FRYW SROANE Y-wD AaFH | x &ER - RER

wr EREAD | g

25|+ @ animation 0., X | @) Verification ma_ | &) “Topoeraphy”. (@ Tndex of /web_ | @ MO Verificati. | & Indsx of /clim.. | &) Probability For - 8 0@ Y0 7R N0 @ 7

Animation of the JMA One-month EPS (7-days running mean)

NOTICE {Experimental Product}

This product is not identical with the formal products (e Weskly forecast maps, eridded datasets GPYS))
Enzemble zize for enzemble mean is half (=25 members) and only forecasts with the initial date on Thursday are used, while the formal products are produced using 50 members 25 members * 2 mitial dates (Wednesday and Thursday)).

\ v: . | v:
te: 20111020 | Forecast lead time: |Dev-11 | . . .
. e N sk Setting for animation
Initial date =) () () (57) [ TemeienBeaba @] Animation: (553 () (0] (0P
o) (et (s (et (Start, Stop)

Parameter: -zmw] v!
4 10:6—-10:12 JMA Gne—month Prediction(ESBL)
T Parameters
- /‘k

—Z500 (NH)
—T850 (NH)
—SLP(NH)
—CHI200 (Tropics)
™ —PSI200 (Tropics)

Forecast
Period

L _PSI850 (Tropics)
=120 —Rain anomaly (Tropics)
—..' —U200 (Tropics)
e o ) of 10 1 i, vt otr e —Wind vector anomaly (Tropics)

of 200 hFa (Unit is [(n°2

- —Surface temperature (Tropics)

Data sources
Forecast: Ensemble mean of the JMA ane-maonth EPS
Analysis: JRA-25/JCDAS lexcept for OLR), GPG/NOAA Analysiz for OLR

I back 1
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http://ds.data.jma.go.jp/gmd/tcc/tcc/gpv/model/Anime.1mE.experiment/anime.e.php

& Surface Air Temperature (60N-60S) (17¢

P ®) S8F Tokyo Climate Center (WMO Regional Climate Center)

lapan Meteorological Agency

O TCC

F) Products

Home  World Climate Climate System Monitoring El Nific Monitoring NWP Madel Prediction Glebal Warming Chma

‘ » Download Grid Point Value {GPY) File (Only glagistered NMHSs can
A 3 HCME = Download GPY
‘ast Wl.ms page)
* Application =
i Download GPV files
Model
‘| » When receiving an 2-mail entitled "TIDDS/IMAT Your Password will 2xpire
in a few days" from JDDS_admin (IDDS_admin@data.jma.go.jp), you are 3 i
kindly requested to change your password at I L I Main Products

http://ds.data.jma.go.jp/changepasswd/. Please note that the password
should be at least eight characters,

+ Animation of One-month Model

+ If you have any questions about ID and/or password, please e-mail to: PreletIOn B experimental and not INWP Model Prediction IHiﬂdCEISt GPV Data
tce@met.kishou.go.jp identical with the formal products (e.qg.
Weekly forecast maps, gridded datasets 1-month e uee 201 1-month
(GPVs)). » Weekly Statistics # Daily data
» Daily Statistics MEW 3-fmonth
¢ TCC starts providing daily GPV data » All Members

» Monthly mean data
(ensemble mean) of One-month 3-month ¢ oazn

Forecasting on 2 September 2011. The s etstativa 7-month

provision of weekly data (ensemble * Monthly mean data
. i . ¥ All Members
. . mean) will terminate in December 2011.
1-month EPS animation e ey

Replacement of JMA's 1-month Stabistics

forecasting model ¥ All Members

The 1-month forecasting model will be

replaced in March 2011, The major

difference is that the horizontal grid IStatisticaI Downscaling for Three-month and Warm/Cold Season Forecasts

¢ Indices and GPY MEW 25 oo 2o

Spectral Model (GSM) for short-range IAnimatiDn of 1-month Model Prediction (Experimental Product) New
forecast. The GPV data format remains

unchanged by the replacement. ¥ 7-days running mean

e TCC provides GPV data for long-range ITips
forecast through TCC website, which
has been made available to registered ¥ Vfisualization with GrADS
National Meteorological and Services 5 QRA
(MMHSs). A warning e-mail message

L AT IRNC FIKAAT Waiir mmmmisnmed il
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CHI200 anomaly In the forecast map

(Tropical map)

Week-1

30N
EQ
3054

BOS
0

Week-2 o5

£Qq]
3051

605
0

Week-3 and 4

T

(2-weeks mean)

305 A

IQ TCC Training Seminar

0N 1

BOS
0

Initial date: 27 Oct 2011

* Propagation of MJO
becomes unclear and
active convection
predicted the Indian
Ocean, where SST
anomaly Is positive.

SST anomaly as boundary condition
(constant during forecast period)

SST ANOMALY date : 2011 10 26 18 [c]

| # P i -\'«? - : [‘)g

ST e Y A [

B e, o8 @i
L \( ™A =y

jd =3 {.'- ,’ i bl I'.
g W e = ; . ]
£Q 7\ 10//‘ %&:&h ; = \{F\j \_)
[ A :
|

J ) 1
S |ﬂrl\, 3 ) /-/
3054 N/ Ly ) |
‘ <" 78

408 ; , : : - fodima]

0 BOE 120E 180 120W O o

I I I I |
15 -1 05 0 05 1 1
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Influence of activated convection over Indian

Ocean (Animation map) N
Initial date: 27 Oct 2011

PSI200

i

 Anti-cyclonic anomaly of
200hPa stream function
(PSI1200) is predicted over
the Arabian Sea, reflecting
with activated convection
over Indian Ocean
(CHI200).

* Propagation of Rossby
wave packet along sub-
tropical jet is found in
subtropics over Asia.

— Amplify “L” and “H’
anomalies.
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/500 anomaly In the forecast map
(N H map) Initial date: 27 Oct 2011

]
Ensemble Mean forecast ( 07 day mean Ensemble Mean forecas t ( 07 day mear Ensemble Mean forecast { 14 day mean JRTN
Z500 (FORECAST) day 2-8 init2011/10/27 [m] ZS00 (FORECAST) day 9—15 init:2011/10/27 [m] 2500 (FORECAST) doy 16—29 init:2011/10/27 [m

' IJ‘ ; =, '_"\‘ .
S, O
T kY
i . g
T/ [l

ey

= Ry h‘—' { m

Week-1 to 4 (4 weeks average)

Ensemble Mean forecast | 28 day mean JRTN
7500 (FORECAST) day 2-28 init:2011/10/27 [m]
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Z500 anomaly (NH map)

Initial: 27 Oct 2011

10:26—11:1 JUMA One-month Prediction(ESBL)

Initial date: 27 Oct 2011

10:31—=11:6 JMA One—month Prediction{ESBL)

11:2—11:8 JMA One—month Prediction(ESBL)

S —< _}

A 660

/ ~ .
S20 e P I
5

'''''''

A~ ED
7 s Rongas, o
5760 == S

* Propagation of Rossby wave packets along both polar-
and subtropical jet stream are found.

* Those enhances positive anomaly of PS1200 over east
Asia from the end of Oct. to the beginning of Nov.
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Verification (Real-time)

http://ds.data.jma.go.jp/gmd/tcc/tcc/

products/model/verif/ImE/index.html

Verification of one month forecast

Maps

2 Werilication map ol 1 monlh gl lor gach lorecast — Windows Inlornst Explorer

G- oo e ™ v =B
TAME BEED FTN SRIAA vl sl | x EER - SR

S BRA |

5 [ B W ATHP. |o) Farsast me. @) Veiation | @ 0RITD. | Blrdesof i BNK Ve, | @ ool [ | verdest x| i < )

+ Error maps for every forecast (updated every week)

o Z500. TE30 and PSEA

* Systemtic error is removed (Bias based on hindcast from 1979 to 2009)
After the initial date was Mav. 19 2011, Climatological nonmals were calculated with |
Stream Function and Velocitv Potential

* Model normals based on hindeast from 1979 to 2009, Climatological normals were

s BReliability diagrams for each season
s ROC curves for each season

Scores

e Scorein each season
s Score in each vear

Summarv of verffication i 2001
Summary of verffication in 2002

Summarized

Verification map of one month forecast for each forecast

analyss

ensemble forecast

foracast period

e = |07 : 2-
| the first wesk 0| b R

inital date
|201109.22 122 %|

lement

@ sweam function
© velooky potesitia
O Z500.T850.PSEA

corresponding latest
forecast

B20hPaitop)

200k Paimicdlz)
precipitaton(bottom)
{Shaded patterns show
anomakes in left and nuddle
figures, and thet show
errars innight fipures.)

[Contour mterval]
30+ 551 0ESm™ s

P§Ig:

kt : lead tmeihour)
Summary of verification in 2003 i e il
Summary of verffication in 2004 real tl me ‘mfm]:um. " ; |
Summatv of verification in 2003 Ver|f|cat|on “’“Z - An aIyS|S t- FOfECaSt
Summary of verification in 2006 — S =

Summary of verffication in 2007
Summary of verification in 2008
Summary of verffication in 2009
Summary of verffication in 2010

Scores
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/verif/1mE/index.html

Verification (Hindcast)

httg://ds.data.'!ma.go.'!2/9n:d/tcc/tcc/products/model/hindcast/lmE/index.html

Verifications of One-month EPS fr«

o [ime-series Circulation Index
s Verfication Score Maps
WVariables to be Assessed: RAIN, Z500, T830, CHIZ00, PSIZ00, PSISS0
Diagonostic Measures:
» Anomalv Correation(ACOR)
= Root Mean Squred Error{EMSE)

T

Score map (Anomaly correlation) Score of index

2 Weribicatmn Score Map — Windoms ilernet Explorer
GG « (@ - . =

JeME REE BT SRCADW weD AL x EETE - AR
r HMCAD | o

|52 = | @8 THAFHP. | ) Ferecast ma. | o) Verifieation . | $8 <R | @ bdeof An, | 88 MID Verifie, @ Index of e, | @) Veriticai. % B~

Verification Score Map

Varification Scora of Monthly Mean Forecast

e -
s
i
i
o
=
-
-
-
=
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/hindcast/1mE/index.html

Calibrated probabilistic forecasts

http://ds.data.jma.qgo.jp/tcc/tcc/products/quidancetst/

Top page

@htlp’.f’i 0.148.32.174 - One month probabilitic forecasts at station points. - Microzoft Internet Explorer

BEX]

FrE REE ®TA SRCADGE w-bD A

J <probabilistic forecast map in Japan>

o) S8TF
Japan Meteorologital Ageacy

/ © TCCtop © About TCC © Site Map © Conta

temperature

HOME = HWP Mods] Prediction » probabilitic forecasts

Climate Monitosing Climate System Montoring El Nifio Monitoring NWF Model Pledictiunyml Warming  Climate in Japan Training Module News A

Omne month probabilitic forecasts at station points.

surface temperature

<probabilistic forecast map in Southeast Asia>
temperature

<Probabilistic forecast map in Japan>

precipitation
[

<Probabilistic forecast map in Southeast Asia>

precipitation

<Download>
Download GPV data and sample program download

back
Tokyeo Climate Center, Climate Prediction Dimsion, 1-3-4 Otemachi, Chiyoda-ku, Tokye, Japan.
Copyright{C) 2002. Japan Meteorological Agency. All rights reserved. - C ght & Disclaimer -
&] A =fdTEnELE R S A ubsAab
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http://ds.data.jma.go.jp/tcc/tcc/products/guidancetst/

Probabilistic one-month forecast system

Statistical downscale

0 members result ﬂ
—T(surface) or Rain

—Wind 850 hPa

—MJO index - -
—NINO.3 SST (boundary condition for modeljL ey

—Topography (constant)

Downscale to station data

Direct model output

AW ae P i Create probability charts

1nu

v

Probabllity
B 8 5§ 8 8 2 8 8

L=}

1 v T
ui‘l-tt’ G5E 1O0E  NOSE  1IOE  1NSE  AME 1EE 1306 | I I l

—LNwe-mbe-r_zOll 4.- I- EC Trm|ng Sem!ﬁw normal normal Above narmal
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Web page of probabilistic one-month
fOreCaSt Probability map page

* Forecast Period
—Day 2-8, 3-9, 4-
10, ..., 23-29 (7-
days average)
e Parameter

—Surface
temperature

—Precipitation

7 November 2011 TCC Training Seminar
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Web page of probabilistic one-month
fOreCaSt Probability map page

* Forecast Period

—Day 2-8, 3-9, 4-
10, ..., 23-29 (7-
days average)
oty * Parameter
S— & h;:i\ Eﬁ??ym&?ﬂﬁﬂ?&%ﬁi‘mmm _ S u rf a C e
click [} = temperature
‘\ g I —Precipitation
weawr - | l
oy —_—T
[« dowicad s |
7 November 2011 TCC Training Seminar
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“Latest Product’ of 4/7-month EPS

¥ [Three-month Prediction o7 octzo11)
» (7500, T850 & SLP (Northern Hemisphere) o7 oan)

» Btream Function, Velocity Potential & Surface Alr Temperature (60N-605) 117 oetzo11)

[ Forecast maps ]

» Merification neoctzo

Verification (Real-time)

» Hindcast

Verification (Hindcast)

» IProbaDbilIstic Forecast and Verrication (17 oct2o1)

Warm/Cold Season Prediction

Calibrated probabilistic forecasts

» Warm/Cold Season Prediction i7oetz0m)
» [2500, T850 & SLP (Northern Hemisphere) (17 oct2011)

» Btream Function, Velocity Potential & Surface Air Temperature (60N-605) a7 oetzo1)

[ Forecast maps ]

w

Hindcast

Probabilistic Forecast and Verification NEW (17 actzo11)

b4

Calibrated probabilistic forecasts

IQ TCC Training Seminar
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Probabillistic forecast of 4/7 month EPS

http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/probfcst/4AmE/index.html

http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/probfcst/7mE/index.html

* Tercile probability
forecasts for 3-month-
averaged surface
temperature,
precipitation and sea
surface temperature
based on MOS
technigue (Model Output
Statistics), that is one of
the statistical
downscaling technique.

 Probability forecast will
be updated around 20th
every month.

[~ Probability Forecasts — Windows Internel arer = = %]
é@v T R I s, BB Do Tk
JHLE REE BTG RN w-D A x @E® - POER

e BEAY |

) Probsbility Forecast 5 TR R T A B AV A S

Probability Forecast (Warm/Cold Season Prediction

Probablity forecast will be updated around 20th of February, March, April, September and October

Introduction

Japan Meteorological Agency (JMA) has started tercile probability forecast for 3-month-averaged surface temperature and precipitation over the glabal in Aprif 2005, The
Probability forecast for Warm/Cold Seasan Prediction has been started in September 2011. The Madel Output Stafistics (MOS) technigue based on the 30 years hindcastis
used to generate the probability forecasts. The Ordered Probit model is used as the statistical tool of the MOS. The thresholds of tercile are determined so that the
climatological chance of occurrence for each category is 33.3 % for the fundcast perod from 1979 to 2008. The specification of the numerical prediction model is described at
Modef O

Warm/Cold Season Outloo.”

Click!

The venfication of these probability forecast is performed in cross-validation mode. It has to be noted that sample size of these verification is not enough to obtain a statistically
significance

« Global maps of scores (BSS. ROCA)

Top | Abeut Us | Topies | Data and Products | Long-Range Forecast | Library | Site Map | Relatad Links

@ {us—tak v RN -

Yy
‘g .

@ FPeogsE. (S 2Widons B | - Jmeb T | @9 Merosito
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http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/probfcst/4mE/index.html
http://ds.data.jma.go.jp/gmd/tcc/tcc/products/model/probfcst/7mE/index.html

Probabilistic forecast of 4/7 month EPS

« Forecast Period T RE—— — -
TME WRD BT WRIAE oA AT | Exa - ER
LEEEAR |
—Once a month
Probability Forecasts (Warm/Cold Season Prediction
_T h ree m O nth ave rag e JMA Seasonal Forecast (Forecast initial date Is 13 10 2011)

Initial Month Most likely category of Surface Temperature for DJF 2011

) T Probability Formcest -8 U ogm e H-TE- EOFqS- WolLDe @ T

October 2011 (target penad of Dec-Jan-Fab) s

* Parameter =0

Parameter

® Surface Temperature

—Surface temperature | ==

Area

—Precipitation -

e Fao -
905+ T ¥ T T ”
J0W 6 30E GOE S0E 1206 1S0E 180 150W 120W SOW G6OW 3

ENOS
Sea S u rface (ET O3 Probability (%) of Most Likely Category o

Below Normal Nermal (>35%) Above Neormal

Temperature o o el o o

Top | About Us | Topics | Data end Products | Long-Range Forecast | Library | Site Map | Related Links

() A r e a T ant sipdateds sl 26, 201 BComwight 2007 Topean Metécrolbgical dgsmey
( ; IO b aI MmN L, @ {223k i WADDE -
iBe = oogwalbaEa. e Mieaecir ) - GrADS 20a80 £ TCG Probabilit.. EPS hial_modi AR e B e &
.
—AsIia

Shading denotes the probability of most likely category.
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Gridded dataset (Grid Point Values; GPVSs)

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

ID/ Password are required.

 1-month EPS

— Operational system data
 Daily data on statistics (ensemble mean and anomaly)
 Daily data on individual ensemble members

— Hindcast data
 Daily data on individual ensemble members

* 4/7 month EPS

— Operational system data
* Monthly data on ensemble statistics (ensemble mean, anomaly and spread)
* Monthly data on individual ensemble members (forecast and anomaly)

— Hindcast data
* Monthly data on individual ensemble members (forecast and anomaly)

» For more detalls, please refer to the text of this seminar (WORD file).
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First step guide for usage of the
gridded dataset (Grid Point Values;
GPVs)

®Download the gridded dataset
®Viewer: Grid Analysis and Display System (GrADS) from COLA/IGES

Example:
Ensemble mean data of 1-month EPS (using Windows PC)
In case of Linux machine, please refer to the document (Item
4; Using Grid Point Value Data Provided on the TCC Website)

@) TCC Training Seminar 7 November 2011



Processes

. 4 )
(1) Preparatlon Example:

Installing the tool Ensemble mean data of 1-month EPS
—instaliing the 100Is Initial date: 27 Oct 2011
* GrADS (Viewer) Element: Z500 and its anomaly

* Wqgrib2 (encoder) w /

(2) Download the gridded dataset (GPV)

(3) Conversion of TCC-GRIB files into GrADS
data file using wgrib2

(4) Edit the GrADS control file
(5) Visualization using GrADS

.-.m) TCC Training Seminar 7 November 2011




Flow chart for handling gridded dataset

[ Step-(1) |
Grib2 (1 month, 3 months) on TCC Website
|
| step-(2) | (Bownload) — |nternet ——

l

Grib2 (1 month, 3 months)

[ Step-3) | (Convert using wgrib2)

l

Binary (GrADS data format)

l

[ step-(4), 5) | (Visualization)
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Processes

. 4 )
(1) Preparation Example:

Installing the tool Ensemble mean data of 1-month EPS
—instaliing the 100Is Initial date: 27 Oct 2011
* GrADS (Viewer) Element: Z500 and its anomaly

* Wqgrib2 (encoder) w /

(2) Download the gridded dataset (GPV)

(3) Conversion of TCC-GRIB files into GrADS
data file using wgrib2

(4) Edit the GrADS control file
(5) Visualization using GrADS
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Preparation
Install tools (OpenGrADS)

* COLA/IGES In the US provides a Windows version
of GrADS.

* US-based company SourceForge, Inc. has
developed and provides an extension version of
GrADS based on the original GrADS program from
COLA/IGES called “OpenGrADS”.

* For download of “OpenGrADS”...

e Visit to http://sourceforge.net/projects/opengrads/.

* Click on the banner “Download” and save the file to
the desired directory.
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Preparation
Install tools (Wqgrib2)

: . Download page of wgrib2;
* All g”d pomt data on the TCC http://www.cpc.ncep.noaa.gov/products.

website are provided in GRIB2 wesley/wgrib2/

National Weather Servi .

format. Q’ Climate Prediction Center

» To handle or decode the GRIB2
files, the program “wgrib2” is useful.

wgrib2: wgrib for GRIB-2

read and write grib2 files

* For Windows, as wgrib2 is also packaged with
OpenGrADS, there is no need to install wgrib2 separately
as there is for Linux.
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Download of OpenGrADS (1)
(Top page of OpenGrADS)

" http:/Isourceforge.net/projects/opengrads/

awrw Vee ey Sy e = - e - -
ftware Browse Biog Support Jobs Newsietters: Resources Reglster Logln
Hame ! Br =nces | Opsn Grid Analysis and Display Sysism
Summary Files Reviews Support Develop Tracker MallingLists Code

Open Grid Analysis and Display System Additional Project Details

=z dasilva. mi

Last Update

1 day ago
Platform(s) Available
Categories
IF.',-‘.I Sciences, Visualization
egistered

2006-03-06

License

License (GPL}

Languages
English

intended Audience
Education, End

R

Repart inappropriate content

Description

Features

Extends GrADS with dynamic user defined extens

Provides a collection of user defined commands and functions

Download
for install of
OpenGrADS
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Download of OpenGrADS (2)
(Start of download)

wnload Open Grid Analysis and Display System from Sourceforge.net — Windows Internel Explorer

J /1l o =t=goal o421 %] = Bne §I
T x @&;n - PER
s BREAD | 35
221+ | 28 Forecast ma.. | @ Animation o.. | 8 Download G | @ Verification. <) “BISI@"0). (@ tex of /eesl (@ BRI SY BaDowna. x | | i - S pm v A=HE)T 0500 -0 8-
Brawse Blog Support  Jobs Newsletters Resources Register Log il
Your O pen Grid Analysis and Display Svstem download will start in 0 seconds.. Mitrar provided by: m

Problems with the download? Check your browser's secunity bar, or try a direct link, or try another miror.

Get help with your new
software.

You might also like =

1-Zip
7-Zip is the number one COFPA WERITILURFLEIN?

compression utility in the BT erads-201.0ea1-win32_superpack exe
warld, It can creale and compress E 48 THS—9t, 283 MB
all types of formats and exensions F{ET. jaistdlsourceforge.net =
and features the best possible 1
quality of compression |_;'ﬁ@ | |_f¥g(§) | [ el

.

- 5= N MIRSTER T, CO0r MRS E a5
ey

L FELENL

PDFCreator
0 PDFCreator easily creates
L PDFs from any Windows

program, Use it like a prnter in
Word, StarCaic or any other
Windows application

BuildGraft
A Minecraft mod that provides
advanced building capabilities

B AN e mliamd Tas

R=IfETENSLE ' @ 1 h—3ut - RI00% -

uki hirai JMAZ
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Download of OpenGrADS (3)
(dolad(u nderway))

KT BRCADG - ANZG) | x @R - BER

s BRICAN | 55
= e N - e d . = e ey . »
S5 - @ Forscast ma. @& Animation 0. @& Download G.. | & Verification.  £) “BIRIMQ 0. &h . @ imArA. B Downloa.. x | f - B O s A-TE 27700 Y0 @
i -~
Sourceforge il’-:u' Brawse Bioe Support Jobs MNewsletters FResources Register Log b =
Your Open Grid Analysis and Display System download will start in0 seconds.. Mirror pravided by m
Problems with the download? Check your browser's security bar, or try a direct link. or try another mirror.
Get help with your new
software.
72% / jaist.dl.sourceforge.net — . _oea l-win32_superpack.e.
You might also like
7-Zip 0 =
7-Zip s the number ong
compression utility in the jaist disowceforge net = _ogal-wind2 superpackexe
world. i can create and compress (IO OO O T O LT T T T I OO T T )|
all types offormats and extenslons, z%ﬁnjggg i?ﬁj%ﬁ;“_s () 186 MB £3L-LELD
and features the best passible (e 783 MB/H:
quality of compression [ +:
Download |
PDFCreator = o .
1 SmartScreen 74 RElCAY, CAT O - PRI LA LN, WEIiRE
0 PDFCreator easily creates ;Zl wﬂ&fbégwm
. PDFs from any Windows
program, Use it like a printerin
Word, StarCalc or any other
Windows application
BuildGraft
A Minecraft mod that provides |
advanced building capabilities
=]
Comboim T s v Oebimmer Adiimeb lma LT )

& AN11 (e

R-INETENLE

— : ; _ ;
'l AE— @ macoyuki hirai M2 [ B3 Explover = | /° Download Open Grid .. /7 B A : T &) 1450

LT S
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Download of OpenGrADS (3)
(Confirmation screen of install)

Download Open riﬂ Analyzsis and Display System from SourceForge.net - Windows Internet Explorer

@_. e ttp//sourceforganat/projeots /opengrads/fi
S

#[%l[x] =7

= o 5 = =5

e BRI | s

22|+ | @ Forecast ma. | @ Animation 0. | @ Download G.. | 8 Verification. | ) “RIBITD. @

x @ER - BER

fi- B = -

A=FE > E-IT40 T V-0 -

SOurceforge 'F-'| | Open Source Software Browse Blog Support Johs Newsletters Resources

Your @ pan Grid Analysis and Display System download will start in 0 secends.

Problems with the download? Check your browser's: securnty bar, or try a direct link, or try another mirror.

Fegister

Mirror provided by:

Get help with your new
software.

You might also like™

T-Zip

7-Zip is the number one

compression utility in the
wiorld. It can create and compress

all types of formats and extensions

and features the bast possible
quality of compression

Internet Explorer - PXaU T2

FETTERZTEFRATLE, cOVIMIIPERITLETN?

“Birl erads-2010ea1-wind2_superpack exe
it TIREETE

[ E=aa®

||

L.GJ’}?'I'J . FEITILREE ﬁﬂfﬁv’ﬁ}bg
FHIIPO f‘rbt(?‘&\o TS T

PDFCGreator
0 PDFCreator easily creates
. PDFs from any Windows

prcqram Useitlike a printer in
, StarCale or any other
Windows applicafion

BuildGraft
A Minecraft mod that provides
advanced building capabilities

G Gl Thuime  Bibioni  Bdiiaekl

Smal
(2] s

TR Y

& 0011 Baalinni Tna

|3

A-GiETENELE

2&—}* e masayuki hirai JMAZ. ! vz Explorer = | /2 Dovnlosd Gpen Grid . ‘. sourcaforgens..

B4

@ 1ur-ayh
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Download of OpenGrADS (3)
(Install (selecting language))

i/ sourcaforgenat. oo

VB REE BT BRCANG W=D A
e BRIEAD | i

5’8' té Forecast ma.. @ Animation o.. ﬁ Download G @\e‘aificatim.. 9 “RIRINTT.. g&ﬁg&’

. [EinEr. Browa. x| f - B 2 M- 90 895408 9-L0T @

[>

sourcefarge

Browse Blog Support Jobs Newsletters Resources Register logh

YourQ pen Grid Analvsisand Display System downloaa will start in@ ssconds.. Mirror provided by m
Problems with the download? Check your browser's security bar, or try a direct link, or try another mirror.

Get help with vour new
software.

You might also like "

7-Zip

Z| 7:zip is the number ons
compression utility in the

warld. It can create and compress 5 Sedect the language to use during the

all types of formats and exenslons installation:

and features the best passible

T T
quality of compression {English v_

=]

PDFCreator
0 PDFCreator easily creates
. PDFs from any Windows

program. Use it like a printerin
Waord, StarCalc or any other

Select Setup Language

Windows application

BuildGraft
ANMinecraft mod that provides
advanced building capabiliies

=

R-INETENLE

— -
' R f @ macayuki hirai JMA2_ [ B8 3 Windows Explorer = [ /7 Downlosd Open Grid .

@) TCC Training Seminar 7 November 2011



Download of OpenGrADS (3)
(Start setup wizard screen for install)

—— .

g | E i/ sourceforgenat

w4 X
x @FR - PRER
s BRIEAD | 35
T = h = P F - W &k =
S5+ | @8 Forecast ma.. | @ Animation 0. | @8 Download G.. | @8 Verification. | £) “BIRINGT0).. [ ndex of /oo, @11 B7UH. B Cowmboa.. th- 8 i v A=TE 225 Y-R0 - B
-~
EuurEEFurqE Find Open Source Software Browse Blog Suppdrt Jobs Newsletters BResources Register Llog b =
Yeur O pen Grid Analvsis and Dieplay Svstem downlead will start in @ seconds... Mirrar provided by: ]‘x“srdh
Problems with the download? Check your browser's secunty bar, or try a direct link, or try another mirror §
Get help with vour new % Setup — OpenGrADS r._|-|_- R|
software. =
Welcome to the OpenGrADS
You might also like Setup Wizard
This willinstall OpenGraDS Bundle Yersion 2.0,1.09a.1 on your
computer,
It is recommendad that you close all ather applications befare
e and compress continuing.
and exansions Click Mext to continue, or Cancel to exit Setup,
and features the bast possible
quality of compression
PDFGreator
6 PDFCreator easily creates
PDFs from any Windows
program. Useitlike a pnnterin
Word, StarCalc or any other
Windows application
BuildGraft
A Minecraft mod that provides
advanced building capabilities
S8 nbim Tom e Do smmas Aedeimet lon LAY 2 0011 Gaalesnt Tes A
A=-SiETENELE @ Ak ‘i~ W00 -

| @ masayukihirai JMAZ. | 3 Windows Explorer

= /7 Downlosd Opan Grid -

| @4 Microsoft Offics P, =
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Download of OpenGrADS (3)
(License agreement for install)

Problems with the download? Chack your browser's security bar, or try a direct link, or try another mirror

de R | o
|83 - & Forecast ma..| @ Animation o.. | @ Download G | @ Verification. |£) “BIRING"0. | & dexof /s=. @ 1A, | B Downba. x | ! Epw Bl o A-SE 2I5@) w0 @ 7
- ~
SnurcEFnrqE | Find Open Source Software Browse Blog Support Jobs Mewsietters Resources Register Loely
Your O pen Grid Analysisand Display System download will start in 0 seconds . Mirrar provided by ]‘?[srum:md

Get help with your new *: Setup — OpenGrf
software.

License Agreement
Please read the following important information before continuing.
You might also like--

T-Zip Please read the following License Agreement, You must accept the terms of this
7-Zip is the number one agreement before conkinuing with the instalation,

compression utility in the
world. It can creale and compress

1l types of ! 1s and extensions, Copyright (C) 1988-2011 by Brian Doty and the
S WRER oliaMMas SN LN on Institute of Glabal Environment and Socieby (IGES).

The Grid Analysis and Display System (GraDs) ~

and features the best pessible
quality of compression The Center for Ocean-Land-Atmosphere Studies (COLAY is the center

within 1GES whete GrADS is developed and maintained,

The copyright holders cann be contacted at; ( < h e C k

COLAJIGES i

() oo oo [ —(I'accept the agreement)

PDFs from any Windows

program. Use it like a printerin
Ward, StarCalc or any other L“ Eack " Nexs I Lcaml I
ation

Windows ap

BuildCraft
4 Minecraft mod that provides
advanced building capabllities,

T T T PNy ro YR ] L PR 51 VI O SN | S | & 0 Feclendt B .

A-UETENELE & 1Lh—3ut fp v R00% -

g AH— f @ masayiuki hirai JMAZ wplorer: * | /7 Download Ope i i U ) W .- ﬁﬂ 7] ks '< 14:53

KAHG *
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Download of OpenGrADS (3)
(Folder name for install)

g | | % i
ST BRCANR —lD ANTH x @A - RER
wr BREAD | 9
= = — T f = W o - = - Ny - »
55 | @ Forecast ma. @ Animation 0. | & Download G | @& Verification. | £) “BIRIDG"D. & fee. @ imATAL Bl Downloa. x | f"ﬂl\i * B = e - A=TEYT 237400 WO @
-~ -~
SOUrCeFOrge | rind open Source Software Browse Blog Suppart  Jobs Mewsletters FResources Reglster Logh T
YourQ pen Grid Snalysie and Display Svstem download will start in 0 ssconds.. Mirrar provided by: }m
Problems with the downlead? Check your browser's secunty bar, or try a direct link, or try another mirror. i
Get help with vour new - Setup — OpenGrADS
software.
Select Destination Location
‘Where should OpenGraDs be installad?
You might also like
ey ' llinstal the Falloving falder
7-Zip is the number one ,J et iliostol e 03 nky il i
compressi tility ir o
kel Ll To continue, dick Mext. IF you would like to select a different Folder, click Browse.
warld. It can creale and compress
all types of farmats and extensions ‘_ Browse. ..
and features the best possible
quality of compression
PDFGreator
0 POFCreator easily creates At least 107, 1 MB of Fres disk space is required,
PDFs from any Windows
program. Use it like 3 printer in
Word, StarCaic or any other Sk “ et > J [ Carcl
Windows application
BuildGraft
A Minecraft mod that provides |
advanced building capabilities
bl
= —— Touima  Ouiommes  Aodimedlon fileaiid R e b i =
R-TiETENSLE @ 1a-dut fa v RI00E -

1a AL —h @ masayuki hirai JMAZ- i 1 Girid - &) 4 Micro
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Download of OpenGrADS (3)
(Add path to the system path)

| |
dows Internsl Explorer =
_ JI2E
s M 1) x @ - PREER
T BRAD | gk
= I [ [ 1 ;. o 2 p) —T i i
55|~ | @ Forecast ma. | @ Animation 0. | @ Donnlosd G | @ Verification. | £ “BIBING"0).. Iel\ﬁgr EmATA. B Domba. x - B O - A=UEr =758 W10~ g
~ | A
| s » |
SDI..II‘EEFIJI‘QE Find O Browse Blog Support  Jobe MNewsletters: Resources Pegister togln |
YourOpen Grid Analysisand Display Systern dewnload will start in 0 seconds.. Minor provided by .EII:SM': |
Prablams with the download? Check your browser's secunity bar. or try a direct link, or try anathar mirror
Get help with your new »:Setup — OpenGrADS
software.
Select Additional Tasks
‘Which additional tasks should be performed?
You might also like=-
T-Zip Select the additional basks you would lke Setup to perform while nstalling CpenGraDs,
7-Zip is the number one then click Mext,
compression utility in the ) &30 Appie o d seoiy ta ol Syekem pathl
world. It can create and compress
all types of formats and extensions,
and features the best possi
qualily of compression
POFCGreator
m POFCreator easlly creates
3 POFs from any Windows
pragram. Use itlike a printer in
Ward, StarCalc or any other [ % Back ” et > J [ Saneo)
Windows application
BuildGraft
A Minecraft mod that provides | |
advanced building capabilities
CHmbiam T v o Debivmmin Adiemed imm Aok N1 Ganbnmt  Tus ]
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Download of OpenGrADS (3)
Ready to install)

wnload Open G_r_al'yii_t and Di!ayys'len on_So_u_rch_ou net - Windows Internet Explorer

ad? test=goa v #2| x| (& Bne e

{V L T TH s A e 1) | x @&Tn - ERER
= T R | 2 5 ¢ - T v - ,
(22|~ @ Forscast ma. | @ Animation o_ | €8 Download G_ | & Verification. | £) “RIRN@"D. [ fee. | @1A7A. | B Downloa. x| fi - B 2 e SR 550@ Y U0 @
-~
SOUFrCBFOrgR | rind 0pen Saurce Software | Browss Bloe Support Jobs Mewesletters Resources Reelster Loglh
{ |
YourQ pen Grid Analysisand Display System download will start in 0 ssconds. . Mirror provided by W
Probl with the download? Check your browser's security bar, or try a direct link, or try another mirror
Get help with your new % Setup — OpenGrADS
software.
Ready to Install
Setup is now ready to begin installing OpenGrabs on your computer,
You might also like
1-Zip Click Install ko continue with the instalation, or click Back if you want to review ar
7-Zip is the number one change any settings.
compression utility in the Desti ghon lcaton:
world. [t can create and compress Ci¥OpenGraDs
all types of formats and extensions Stark Men Folder: -
and features the best possible OpenGraDs 2,0
quality of compression
Additional tasks:
Add application directory o your system path
PDFCreator
0 POFCreator easily creates
: PDFs from any Windows
pragram. Use it like a printer in
Word, StarCalc or any other SEak w Il I [ S
Windows applicafion
BuildGraft
A Minecraft mod that provides | |
advanced bullding capabllities
23 adire T e ?ui..-.—... By o fibomd & 011 Cnnbent Tan :
A—tifiETEnELE & (-3t fa - Kios -

owinload Operi Gri. | [] 4 Microsaft Offic - o) GPV.
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Download of OpenGrADS (3)
(Install (underway))

& BRI | i

ggfv' 8 Forecast ma., @ PR ﬁ Domnad G, &8 Verification.. @ "gr]_mj@"m_‘ & Index of /2o @11
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sourceforge -

Bromza Blog Suppart Jdobs

Neamzlettars

YaurOpen Grid Analyvsis and Cisplay System download will startin 0 ssasnds.
Problems with the download? Check your browser's secunty bar, or try & direct link, or try another mimor

Get help with your new
software.

You might also like
T-Zip

7-Zip is the number one
compression utllity in the
waorld. It can create and compress
all types of formats and extensions,
and features the best possibie
quality of compression

:
PDFCreator
PDFCreator aasily creates

. PDFs from-any Windows

BuildGrafi
A raft mod that pros
advanced building capal

==

Setup - OpenGrADS

Installing
Please wait while Setup instals OpenGrADS on your camputer,

Extracting fles...
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Download of OpenGrADS (3)
(Information of Grads displays.)

Windows Internet Explorer

erads/files Mlate spiload? test=goal w4 X o=
ANE W=D A x @&FR - PR
Yo BRAD | s
- — - = 3 . = -3 5 - = - - =
S5 v | @ Forecast ma. @& Animation 0. | @ Download G | & Verification. £ “BIRINO7 M. & Iidex & 1) % Downloa.. fi - B = oo A-9Er 22708 YN0 @
T -~
SOUrCEFOrge | rindopens Browse Blog Suppdrt Jobs MNewslstters Resources Fagister Logh =
Your € panGrid Analysis and Display System download will start in 0 seconds... Mirror provided by: m
Problems with the download? Check your browser's secunty bar, or try a direct link, or try another mirror. =
Get help with your new % Setup — OpenG
software.
Information
Flease read the Following important infermation before continuing,
You might also like
1-Zip ‘When you are ready to continue with Setup, click Mext,
7-Zip is the number ong
N . T [nstaliation ~
compression ufilityinthe |
world. It can creale and comprass
Il types of formats and exensions For binary installation information see file INSTALL,
SLaPes MIIMAR ShE eaRlsions For instructions on building from sources consult file BUILD
and features the bast possible
quality of compression Crvervisw of GrADS
The Grid Analysis and Display System (GrADS) is an interactive deskiop
* ool that is used For easy access, manipulation, and visualization of
earth science data. GraDS has two data models for handling gridded and
station data, GrADS supports many data file formats, including binary
PDFCreator (stream or sequential), GRIB (wersion 1 and 2), MetCDF, HDF (version 4
0 PDFCreator easily creates and 5), and BUFR (For station dats). GraDS has been implemented ~
: PDFs from any Windows
program. Use it like a printerin
d, StarCalec or any other
Windows application
BuildCraft
A Minecraft mod that provides 1
advanced building capabilities
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Download of OpenGrADS (3)
(Install finishes.)

i

gy E t sourceforgenet /il ¥ 43| X p J o+
RiE x @WE - RER
w BEEAD | o
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SUI-II'CE-FEII'GE Find Op ware Browse Blog Support Jobs MNewsletters Resources Register Loeln

YourQpen Grid Analvsis and Display System download will start in 0 seconds. Mirrar provided by }%.ﬁ

Problems with the download? Check your browser's security biar, or try a direct link, or try another mimar

Get help with vour new »:Setup - OpenGrADS
software.

Completing the OpenGrADS Setup

You might also like—- Wizard

T-Zip Setup has finished instaling OpenGraDS an your computer,

7-Zip is the number one
compression utility in the
warld. It can crezfe and compress
all types of formats and & slons
and features the best possibie
quality of compression

PDFCreator
0 PDFCreator easily creates

pragram. L

BuildCraft
A Minecraft mod thal provides
advanced bullding capabilities

The application may be launched by selecting the installed
fcans,

Click Finish to et Setup,

[ Launich GrADS appiication
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AT—F @ massyukibeai M. [ 8 Windows Explor. = | /7 Download Open Gri
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Start-up of GrADS

a'h;

Oper.GrADS

Bt
El'-

‘MERRA
Browser|

L | 4
o

NOMADS
Browser

CLICK ]
AD '
(OpenGrADS) Opening message of Two windows open.
GrADS
) ) Input command
Push "Return” key “quit” for exit GrADS.
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Processes

. 4 )
(1) Preparatlon Example:

Installing the tool Ensemble mean data of 1-month EPS
—instaliing the 100Is Initial date: 27 Oct 2011
* GrADS (Viewer) Element: Z500 and its anomaly

* Wqgrib2 (encoder) w /

(2) Download the gridded dataset (GPV)

(3) Conversion of TCC-GRIB files into GrADS
data file using wgrib2

(4) Edit the GrADS control file
(5) Visualization using GrADS
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Download page of the gridded datasets

Download Grid Point Value (GPV)
(Only registered NMHSs can access this page)

NWP Model Prediction

“1-month/ Daily Statistics” are
referred in this case.

- .

S| R TS I | G I W[ s g BN S - | AR ST TR R - _ - - I Main Products

@) =t 15n Tokyo Climate Center (WMO Regional Climate Centeg. =

Inman e ot b o o - = Oithume O

L, S " - =

Fame Wierd Cimane Cimare Syatem Wommrng F e e S e e G W e 1 INWP Model Prediction || Hindcast GPV Data
HEHE > Derariand GOV - -

Download GPV files - 1-month 2z ooz 1-month

| notice Main Products \ ¥ ".-"-."!-':-Ekl'-," Statistics ¢ Daily data
» TCC starts proy Y Lz . - -

{enzembl 1 | wwe Madal Prediction | Hindcast Gpv pata [y Statistics NEW 3-month

i & 4l Members

’ ¥ Maonthly mean data

9% > = s

g issan data -month (7 o 200

By : “ T ' 7-maonth
W acttlp et ¥ Statistics

g oAl Members

e y, J-month g7 cerzom

Iblaki:u:alhmwﬁr&[or Three-month and Warm/Cold Scason Forocasts
—
—

cament of IMA's 1-manth
ity mods

¢ Monthly mean data

Spectral Model
r . The GAY dats f2
anged by the repl

¢ Statbistics
ool Members

Indicas and GPY MEN 0 a 2 .

| Tins

. chonild areess e
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/= GPV of one — month Ensemble Forecast — Windows Internet Explorer

G_.Q' 't) tpe/ e clata jma gope md/tes Aee fepy/mode 1 mE Grib2 1 mE_sns10gr b2 htn vl@ 41| X |_'&:-‘4. 2]~

IrE REER FTRW BRCANE  w-lD st
x EEE - EER

s BELAD | 55
55' | w) Forecast ma. @ #nimation 0. @) GPY of 0. X | ) Verification. | @& “HEREE". -'ﬁ._ adex of ; @‘l gzl .. & check epv | Eh B D oEmm e ASTE~ 978 U0 @ =
Daily grid point value products of One-month Forecast in GRIB2 format B
(Ensemble statistics) J
1] b}
] \ e i & (ImE_GPV vyymmad, 201108-present). D Own I O a d
1 a folder named as 'yyvymmdd', which indicates vear (four-digit; yvvy) and month (two-digit; mm) and day (two-digit; dd) of an initial time. Each file name is referred to in the File
description’ of the following Data description’
o History of GPV data
s+ WGRIB2 to read GPV in GRIB2 format : for Linux  for windows
» Data description
+ Contents
|Contents Level(hPa) Area Initial Time and Forecast Time
| Sea level pressure * and the anomalv [Pa] I |
Rainfall amount and the anomaly [kg m 2
day™]
Day field: 00 UTC-00 UTC
Temperamre * and E-._  E— ; £ :
Eiscinble smes G50 kthe anomaly [K) 850,700, surf Global, 2.5°%2.5° :lmlxalh:n‘e DOUTC of 2 davs of the week (Wednesday and
imembers (Elemeqts e . e (144x73) Thursday)
Relative Humidity [%0] §S_'G |Forecast time 2.3 4. 31,32 davs from later initial time
Geo-potential height * and the anomaly [m] 300,100
Wind (1, ) [m s 850,200

Stream finction and the anomaly [m” <] 830,200
\Velocity potential and the anomaly [m” <] 200
“ The geopotential height. sea level pressure. temperature are calibrated by subtracting systematic error from direct model output.
* Climatology was calculated from hindcast experiment (1979-2009).
+ Format : Gridded numerical values encoded n GRIB2, which is referred to in the "FM92 - GRIB Edition 2" on the WMO website (http: www wmo int'pages‘prog www WMOCodes html)
« Bit Size: 16
+ Template number for section 4: 4.12 (Refer to the 80th page in the "Marnual on codes on the WMO website™
fip: www wmo int Documents MediaPublic Publications/CodesMamal WMO no 306 WMO306 Vol 12 2010 enpdf)
+ [n addition to "FM 92 - GRIB Edition 2", some local parameters are used in this product as shown below.

Code Table 4.2 Parameter number by product discipline and parameter category
Product Discipline 0t Meteorological products, Parameter Category 1: Moisture
| Number  |Parameter | Units |

@ 1uh—iyh fu - R0 -

eminoc 201111 /= GPV.of ane - month.. | QB Micrasoft Offics B, = B e B o &)1
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82|+ | g) Forecast ma.. & fnimation 0. | @) Index of . X | &) Verification. | @ TR | 1 e of = EAMBTLA. Ec

Hame

63 20111027/

3 Parent Directory

Index of /model/gpv/1mE.Grib2/GPV_1DAY

(Select Initial date

E] PARRREPIT

@ 20111ntas
EJ 20111006/
EJ 20110923/
EJ 20110922/
EJ 2011091467

E] 201109087
Ea 20110801/

E:] 20110825/

0

K: Index of fmodelfapy T mE GribZ APV DAY 20111027 - Windows Internsl Explorer

G e @ imageda : Pl EEEIGE B
FriliE RRE ATW BREADE P AT
x @ER v BIER

—hB-!Lti:wa:‘m & primation 0. | @) Iedeiaf . X ) Verification. | § “WIEE". | @ ndei ot fae. |8 VAT | @ check op ,{_._, X gy AR EeOFeEr el i ”

Index of /model/gpv/1mE.Grib2/GPV_1DAY /20111027 1

.5_ T Select file name
o e

E] _D?nn Pachi_en. 20111027 RAAE

@ P00 _Paps| en. 20111027 REEE

@ 2 GEEE

@ B2 (1314

@ et 55K

% e - Example

B o ovcvanui p500_Pahh_em.20111027 (Z500 anomaly)
@ 1 BS5K

2. L pP500 Phh_em.20111027 (Z500)

pBED Pt _on 20011077 RERE

BRSO Puu_en. 20111027 BEEK

B s —> Save above files to C:¥grib2test
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ZrALE REE FTA BREADA YLD AT

Q=- O F Ptz (-2 [

PELAD! ) Eerib2test

28 - H1% 1848 FTIIEE
Gl AL [Ek Fabh emenii11027 640 KB 20111027 77 2011/10/31 1915
[ P00 P em 20111027 640 KB 20111027 Z74)l 201110731 1945

9 LTRSS
6D CO7ANA% Web (LTS
bt CTAIAERETS

ik
ca 2=k (ED

®p500 Pahh_em.20111027 (Z500 anomaly)
®p500 Phh_em.20111027 (Z500)

Save above files to C:¥grib2test
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Processes

. 4 )
(1) Preparatlon Example:

Installing the tool Ensemble mean data of 1-month EPS
—instaliing the 100Is Initial date: 27 Oct 2011
* GrADS (Viewer) Element: Z500 and its anomaly

* Wqgrib2 (encoder) W /

(2) Download the gridded dataset (GPV)

(3) Conversion of TCC-GRIB files into GrADS
data file using wgrib2

(4) Edit the GrADS control file
(5) Visualization using GrADS
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Conversion from GRIB2 to GrADS data file

http://www.cpc.ncep.noaa.gov/products/wesley/warib2/

using wgrib2

National Weather Service

Climate Prediction Ci

Site Map News Organization

CPC Search l HOME > Monitoring_snd_Dats = Oceanic and Atmespheric Dats > Reanalysis: Atmospheric Data
CPC ssarch = vwgrib2

About Us wgrib2: wgrib for GRIB-2
Our Mission
Wit e Ares read and write grib2 files

Contact Us

CPC Information Introduction

CPC Web Team
L warib2 is not simple uparade of warib for grib-2 files. warib can slice and dice arib-1 files, warib2 is
| more like four drawers of kitchen utensils as well as the microwave and blender. This kitchen
miracle was dong by a more developer frigndly design and the contributions of many people.

inventary and read arib-2 files (arib-11s not supperted)
manipulate (rearder, extract) arib-2 recards imessages)
ieee, text binary, comma separated values (C3V) output
extract data for specified latitudeflongitudes

conversion to netcdf-3, netcdf-4 (optional package)
exportto a mysql database (optional package)
script-level parallel program possible

regicnal subsets

interpalate to new grid (-new_grid, optional package)
change grid-relative winds to earth relative winds (-new_grid, optional package)
creating new grib-2 files

Grib-1 versus Grib-2

GRIB-2 has arrived and has begun replacing the the older standard GRIB {GRIB-1). Since GRIB-2

may ke fasterthan some expected.

Sometimes you want to use a feature of warib2 on a arib-1 file. Since warib2 doesnt do arib-1, you
 are out of luck unless you convert the file inte arib-2. Some files can be converted into orib2 by the

b cnvarib utility.

News

can reduce the file size by upto 80% (NANM, JPEG2000 compressicn), converting to the new standard

All gridded dataset
(GPV) on the TCC
website are provided In
GRIB2 format.

*To handle the GRIB2
files, the program
“‘wgrib2” is useful.

U;) TCC Training Seminar
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http://www.cpc.ncep.noaa.gov/products/wesley/wgrib2/

For referring to wgrib2 options

*wgrib2 (-h)

also referred on the wgrib2 website.
http://www.cpc.ncep.noaa.gov/products/wesley/waqrib2/
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Survey girb2 file

*wqgrib2 (grib2 file)

®|nitial date is 27 Oct

2011 (2011102700).
cd /d C:¥grib2test @31 records are

C:¥grib2test>wgrib2 p500 Pahh_em.20111027 included.

1.1:0:d=2011102700:var discipline=0 master_table=4 parmcat=3 parm=9:500 | Record-1: Day-2
mb:2 day-(2 day+24 hour ave@6 hour fcst,missing=0:ens-mean
1.2:0:d=2011102700:var discipline=0 master_table=4 parmcat=3 parm=9:500

mb:3 day-(3 day+24 hour ave@6 hour fcst,missing=0:ens-mean Record-2; Day-3
1.3:0:d=2011102700:var discipline=0 master_table=4 parmcat=3 parm=9:500 _
mb:4 day-(4 day+24 hour ave@6 hour fcst,missing=0:ens-mean Record-3; Day-4

1.30:0:d=2011102700:var discipline=0 master_table=4 parmcat=3 parm=9:500 | Record-30; Day-31
mb:31 day-(31 day+24 hour ave@6 hour fcst,missing=0:ens-mean

1.31:0:d=2011102700:var discipline=0 master_table=4 parmcat=3 parm=9:500
mb:32 day-(32 day+24 hour ave@6 hour fcst,missing=0:ens-mean Record-31; Day-32

.-.@) TCC Training Seminar 7 November 2011



Convert girb2 to binary

wgrib2 (grib2_file) -no_header -bin (output_file)

wgrib2 p500 Phh_em.20111027 -no_header -bin z500.dat
wgrib2 p500 Pahh_em.20111027 -no_header -bin z500_anomaly.dat

C:¥grib2test>Is -
total 3832
-rWx------ 1 USERID mkgroup 654709 2011-10-31 19:15 p500 Pahh_em.20111027
-rWx------ 1 USERID mkgroup 654709 2011-10-31 19:15 p500 Phh_em.20111027

-rWX------ 1 USERID mkgroup 1303488 2011-10-31 19:34 z500.dat

-Wx-—— 1 USERID mkgroup 1303488 2011-10-31 19:34 z500_anomaly.dat (bt

(created using
wgrib?2)

@) TCC Training Seminar 7 November 2011



Processes

. 4 )
(1) Preparatlon Example:

Installing the tool Ensemble mean data of 1-month EPS
—instaliing the 100Is Initial date: 27 Oct 2011
* GrADS (Viewer) Element: Z500 and its anomaly

* Wqgrib2 (encoder) w /

(2) Download the gridded dataset (GPV)

(3) Conversion of TCC-GRIB files into GrADS
data file using wgrib2

(4) Edit the GrADS control file
(5) Visualization using GrADS
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Basic format of the GrADS control file

. dset "${ grads data filename }

undef (UNDEF value)9.999e+20

xdef (num. of grids along X-axis) linear (start) (increment)
ydef (num. of grids along Y-axis) linear (start) (increment)
zdef (num. of vertical levels) levels (list of levels)

tdef (num. of time steps) linear (starting time) (increment)
vars (num. of parameters)

(parameter name) 0 O (remarks)

endvars
C:¥grib2test¥z500.ctl C:¥grib2test¥z500 anomaly.ctl
dset *z500.dat dset ~z500 anomaly.dat
undef 9.999e+20 undef 9.999e+20
xdef 144 linear 02.5 xdef 144 linear 02.5
ydef 73 linear -90 2.5 ydef 73 linear -90 2.5
zdef 1 levels 500 zdef 1 levels 500
tdef 7 linear 290ct2011 1dy tdef 7 linear 290ct2011 1dy
vars 1 vars 1
z500 0 0 z500 z500 0 0O z500
endvars endvars
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Processes

. 4 )
(1) Preparatlon Example:
I h | Ensemble mean data of 1-month EPS
—Insta Ing the tools Initial date: 27 Oct 2011
* GrADS (Viewer) Element: Z500 and its anomaly

* Wqgrib2 (encoder) w /

(2) Download the gridded dataset (GPV)

(3) Conversion of TCC-GRIB files into GrADS
data file using wgrib2

(4) Edit the GrADS control file
(5) Visualization using GrADS

.-.m) TCC Training Seminar 7 November 2011



Visualization (1)
Startup GrADS on the "Command Prompt”

C.¥grib2test>grads

Starting X server under C:¥OPENGR~1¥Contents¥Resources¥Xming
Starting grads under C:¥OPENGR~1¥Contents¥Cygwin¥Versions¥20A90G~1.1¥i686 ...

Grid Analysis and Display System (GrADS) Version 2.0.a9.0ga.1
Copyright (c) 1988-2010 by Brian Doty and the

Institute for Global Environment and Society (IGES)

GrADS comes with ABSOLUTELY NO WARRANTY

See file COPYRIGHT for more information

Config: v2.0.a9.0ga.1 little-endian readline printim grib2 netcdf hdf4-sds hdf5 opendap-grids,stn athena geotiff shapefile
Issue 'q config' command for more detailed configuration information Loading User Defined Extensions table
</cygdrive/c/OPENGR~1/Contents/Cygwin/Versions/20A90G~1.1/i686/gex/udxt> ... ok.

Landscape mode? ('n' for portrait):

GX Package Initialization: Size = 11 8.5
cygwin warning: L

“Return” key

MS-DOS style path detected: ¥Documents and Settings¥JMA2224/.Xauthority

Preferred POSIX equivalent is: /cygdrive/e/Documents and Settings/JMA2224/.Xauthority

CYGWIN environment variable option "nodosfilewarning” turns off this warning.

Consult the user's guide for more details about POSIX paths:
http://cygwin.com/cygwin-ug-net/using.html#using-pathnames

ga->

D ————

j’ Waiting for command input ]
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Visualization (2)
Open the grads control file

ga-> open z500.ctl

Scanning description file: z500.ctl

Data file z500.dat is open as file 1

LON set to 0 360

LAT set to -90 90

LEV set to 1000 1000

Time values set: 2011:10:29:0 2011:10:29:0
Esettoll

ga-> display z500

Contouring: 4900 to 5900 interval 100

 open {grads control file}

.................................................

2011:10:29:0

interval 100

' ' — : . C - 900
0 80 . 2
GrADS: COLA/IGES 201 1=11-01—14:54 -
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Visualization (3)
Draw week-1 forecast of Z500 and its anomaly

open z500.ctl _
open z500 anomaly.ctl ]‘ Open files

set gxout shaded

set clevs -120 -90 -60 -30 0 30 60 90 120
display ave(z500.2,t=1,t=7)

run cbar.gs

— Shading for z500 anomaly

set gxout contour

s_et cint 120 — contour for Z500
display ave(z500.1,t=1,t=7)

printim testimg.png white > output image file (png format)
Forecast map on the TCC-web

Z500 (FORECAST) day 2-B init:2011/10/27 [m]

60N . - : .
o e— _...1__
= o 0 ~ 7,
B

30N =

EQ -

3051

505 +—
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For more details about GrADS...

http://www.iges.org/qgrads/

Grid Analysis and Display System (GrADS)

u Download GrADS (for Linux machine)

Documentation

ADE can be

What's New

xig e
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http://www.iges.org/grads/

GrADS documentation page

http://www.iges.org/grads/gadoc/

— _
——=| GrADS Documentation
COLA

# |GES » COLA » CREW « Weather Maps « GrADS = ELLFB = JAMES = Climate Dynamics PhD =
# What's Mew = Downloads = Documentation = Usears Forum » GOS »

Documentation Web Pages

The himl version of the GrADS documentation has become the standard base documentation for GraDS

Follow the links below to the Users Guide, an intraductory tutorial session. and an alphabetical subject I . )
index. Mote the documentation is covered under the same copyright as the GrADS source code Users g u Ide

. — & J
The Users Guide
The Users Guide is the fundamental document that provides information about how to use GrADS. The four \
main chapters are General Topics, Analysis Topics, Display Topics, and the GrADS Scripting Language. f T . I
Tutorial - \ )
The tutorial will give you a feeling for how to use the basic capabilities of GrADS. This sample session takes ~\
about 30 minutes to run through. It is highly recommended for new users. (En Espariol ) I I d f d
Index — \ J

The Index provides a quick and easy interface for checking the syntax and usage of any GrADS command or
function. Subject headings from the User's Guide are also listed in the Index

Download HTML Documentation
You can download a compressed tar file containing all the html source code. These can be useful to install
on your local computer if you have a slow interet connection or if you travel often with a laptop. \

» ftp://grads.iges.orgfgrads/gadoc files tar.gz DOCU m e nt (P D F fl I e)
Download Hard Copy Documentation

If you simply must have a printable version of the documentation, you will have to settle for a version that is h e I pfu I ! (tho u g h ap p Iy to

putdated and no longer supported. The following formats are availabla

: EEsFtscriEt [GTEE-ed and Ad} \G rADS Ve r- 1 L] 5)
= ASCII

= GrADS Commands Quick Reference Card
= Scripting Language Quick Reference Card

J
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Backup
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Implementation of CGCM to the 4/7
month EPS in Feb 2010

AcH ]

> 2. :

Prescribed SST
(Persistent anomaly + statistics
based on ENSO prediction)

Boundary condition for AGCM

H Veole

Coupling atmosphere-ocean
models

Fl'wo-tied

!

Interaction between atmosphere
and ocean is considered

ﬁne-tiy
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NINO.3.4 SST ACC: dependency on lead time
(guote from Fig. 8 of Jin et al. 2008)

Initial: February (1980-2001)
Feb

1.0
0.81
0.61
0.4-
0.2-
0.0

0 1 2 3 4 5
Lead time (month)

1 0.4

Initial: August (1980-2001)
Aug

1.0

0.8

0.6

0.2.

0.0/

0 1 2 3 4 _15

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

T1 MME
Dyn—Sta
Persist.
CERFACS
ECMWF

- INGV
--LODYC

Met.Fraon.

—MPI

UK Met
NCEP
SINTEX—=F

~-SNU

| ead time (mOnth) = == (JMA/MRI-CGCM)

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.
7 November 2011
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Importance of air to sea interactions

Analy

SIS - ~

DA P Correlation coefficient between
' precipitation and SST in JJA.
\(initial month: May)

---f'.:'
I PNAT
- -9 ‘H\‘ b

o . L A

= -;_ru 5 & T ]
&, . Iy i - Lf'\j/
0 ASp s Y
r ) .‘.-" * 1, ¥
i 1 T ';.:__."rl.-"'..:-.:f A0 R -
P | 3 a =
Ul B AR S
VAN et ¢ 0
N T
R 1! i ny e -"-I{:I
) 0.4

CGCM reduces the overestimated positive correlation

AOSHIGEYoN the Wegterp Mot Ragific
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Improvement of large-scale circulation using CGCM

(initial month: Feb)

Anomaly Correlation of 850 hPa stream function in JJA J

90N _ 90N
ASDPR® WlS B 0.8
30N - \ SON 1 -
FQ 187 > % EQ-T% % : 0.6

3085 A
60S 1
90S

308 +
60S 1

1 I ] I I 908 ] | | ] I
0 ©60E 120E 180 120W 60W O 0 60E 120E 180 120W 60W O

0.36

Improvement circulation
flelds In tropics
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Specifications of the 1-month EPS hindcast

Hlnacasf

Operational system

Ensemble size

5
(5 BGM)

51
(9 BGMs & 6 days with 5-day LAF)

Forecast range

months as shown
correspondence table below

Lead time from O to 6

in the

(4-month EPS)

Lead time from 1 to 3 as shown in the
correspondence table below

(7-month EPS)

DJF (initial month of Oct.)

JJA (initial months of Feb., Mar. and Apr.)

Initial date

24 initial dates a year
(1st Jan., 16th Jan., 15th
Feb., 2nd Mar., 17th Mar.,...
2nd Dec. and 17th Dec.

Once a month

Target period
hindcast

of | 1979 — 2008

Correspondence between lead times (months) and initial dates

Initial date

Target month| Jan Feb

Mar

Apr

May

Jun

Jul

Aug

1-Jan, 17-Dec 0 1

31-Jan, 16-Jan 0

2
1
0

2-Mar, 15-Feb

1-Apr, 17-Mar

O |=|IN |

o= IN|w |~

1-May, 16—Apr

(=0 El LVH (V0 B (4]

31-May, 16-May

30—-Jun, 15-Ju

n

o= IN|w|s|u |

=N | |s|a|o

30-Jul, 15-Jul

(=)

29-Aug, 14—Aug

o= IvV|w|s|o |

28-Sep, 13-Sep

(=3 El SN (VR B (3, ) [=>)
(=3 ol SN [PV By [, ] (=)

28-0Oct, 13-Oct

(1]

2-Dec, 17-Nov

el S0 2SN B (5,0 (=2
LN [OVR B (3§ (=)

[OSN B0 (S, (=]

(=3 El LV [PVR B (3§ [=>)
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Average length dependency of prediction skill

Anomaly Correlation (Z500in NH)

*As average length is taken longer, oo N ~1daymean |
decreasing rate of prediction skill 08 \\.\ tammemn
is more gradually. ) VWL W2

-> seasonal forecasting does 05 \\\\

not target daily variations. (ex. 04 \\\-\\

1-month EPS of JMA targets 7-  ° NSO
days average field .) o1 BiaNtastsess

1234567 8 9101112131415161718192021222324252627

Forecast lead time (day)
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(Example) Difference by time average

2011. 10.10

10.10

0N r S o ey

T

T e

-

[ oD e

o011 995 - 1024

(e

1-day average

7-day average

30-day average

850hPa stream function
anomaly (analysis)

BOS T T —= T
.@) TCC Trair W0 30E  BOE

90E 1206 150E 180  150W 120W  90W  6OW
- —>
- = - vect min=5 24
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