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Introduction

e “Guidance” to be used in this seminar
means a statistical downscaling technigue
from GPV data.

* For seasonal forecast, the indices
associated with El Nino phenomenon may
be more effective.

* The purpose of this exercise:

To understand how to make guidance
IN your countries.



Regression model

* We have two kinds of time series.
— Meteorological variable for issued forecast
(Objective variable, i.e. Predictand)
— Variable that is obviously related to the former

(Predictors)

* Regression model predicts the future value
of predictand using the future or present
values of predictors and the relationship
between predictand and predictors.

Past Present or Future
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Predictanﬁ = Predictand
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Regression equation

FPredictors% R Predictors




Regression model

 PPM: the Perfect Prognostic Method
A statistical relationship is established between
observed values and the analyzed predictors from the
free atmosphere.
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Regression model

« MOS: the Model Output Statistics technique.

A statistical relationship is established between observed
values of the predictand and forecast predictors, both from
the surface and the free atmosphere.

If the model has a tendency to under- or over-forecast any
predictor, this will be compensated for by the MOS
technique.
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» Single regression Is the simplest regression
using one predictor.

» Single regression model Is written as

Y=aX+b+¢

Y: predictand X: predictor

a: regression coefficient b: constant

£: error term .

_ Estimated regression line
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» A predictand is assumed to be the sum of a linear
combination of predictors.

* Multiple regression model is written as

Y=>aX +b+e¢
k=1,2,...,n

Y: predictand X: predictors
a: regression coefficient

b: constant €: error term

Predictand will be
near this plane.

One case with 2 predictors



Method of variable selection

» Seasonal forecast Guidance of JMA uses multiple
regression model by the MOS technique.

* Predictors are selected by the stepwise procedure
from among the elements that were investigated
In relation to climate in Japan.

List of predictors the most commonly used in JMA seasonal forecast guidance

These predictors are anomaly, except Thickness Middle.

o | Spring Thickness Middle | IOBW RAIN |IOBW SST

'?D Summer | Thickness Middle | Okinawa SST |IOBW SST

g, Autumn | Thickness Middle | IOBW SST NINO.3 SST

® | Winter Thickness Middle | IOBW SST Okinawa SST

3 | Spring | IOBW RAIN 500hPa height over the east of Japan | WNP RAIN

%- Summer | IOBW RAIN NINO.3 SST |IOBW SST

§ Autumn IOBW RAIN Okinawa SST 500hPa height over the east of Japan
g. Winter NINO.3 SST Okinawa SST Zonal mean 500hPa height of Mid lat




* The error distribution of regression model is
assumed Gaussian distribution. This distribution
IS Important to make a probabilistic forecast.

Precipitation data have a gap from Gaussian
distribution. Its histogram tends to be like
Gamma distribution. So, it is necessary to
normalize precipitation data.
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Histogram of Precipitation

Raw precipitation data have a gap from
Gaussian distribution.

Bold lines indicate Gaussian distribution.



* The simplest method is power technique.

» JMA seasonal forecast Guidance is used the
power of 1/4 for precipitation and snowfall.

* For issued forecast, It Is necessary to take power
of 4t to the predictand.

Precipitation (power of 1/4)
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Histogram of Precipitation after taking
power of 1/4.

The histogram fit Gaussian distribution.

Bold lines indicate Gaussian
distribution.
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» Seasonal forecast has uncertainty due to
chaotic character of the atmospheric flow.

» To take Into account uncertainty of
forecast, the best method is the
probabillistic forecast.

Image chart of probabilistic forecast

Probability density function\>
corresponding to initial Predicted probability density function

analyzed value and error



@)  probabilistic For

* The Probability Density Function (PDF) is
assumed as Gaussian distribution with mean X,
and standard deviation o,.

 The mean X, is predicted by single/multiple
regression model and standard deviation o, IS
assumed as root mean square error of
regression model.

PDF of Probabilistic For%§//

Root mean square error
of regression model

Predicted by regression model
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* Probabilistic Forecast of JMA has 3 categories,
Below Normal, Near normal and Above Normal.

* The threshold value is determined from
observational data of 30 years. JMA use the
data of 1971-2000, and the data will be changed

1981- 2010.
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on of TCC website

« GPV data of Hind-cast and Model Prediction are provided
on TCC site (http://ds.data.jma.go.jp/tcc/tcc/index.html).

®) T5FT

Japan Meteorological Agency

Welcome to Tokyo Climate Center

Welcome to Tokyo Climate Center

o) 58T

World
Climate

HOME

I Main Products

Climate System
Maonitoring

I What's New

lapan al Agency

© 7CC home @ about TCC © Site Map @ Contact ug

World Climate

Climate System Monitoring

El Nifio Monitoring
NWP Model Prediction
Global Warming

16 October 2
b New Release)
14 October 2
Updated Infg
- Manthly Rg

Home World Climate Climate System Monitoring El Nifio Maonitoring | Global Warming Climate in Japan | News Archi
HOME > Ensemble Model Prediction
JMA's Ensemble Prediction System (Products of GPC Tokyo)
IMA operates a numerical prediction system composed of a global atmospheric circulation model and a land process model for one-r th, three-r th and Swinter
forecasts. An ensemble prediction technigue {which calculates atmospheric evolution from mdny initial Lund(lmns around the most likely um:) is employed to increase accuracy, and i
applied to probabilistic forecasts. Ensemble prediction maps and verification charts of thr h and rfwinter prediction are available on this page.

Experimental products of three-maonth probability forecasts are also avallable.

I Notice I Main Products I Links

Climate and Outlook in Japan

ClimatView

GPC Long-range
forecast (LRF) Produc!

LRF products

TCC News (latest
issue)

TCC Nown

Manthly Highlights on
Climate System (latest
issue)

SRR ERE

Shy

9 October 20
* Updated Infg

- Press Rele
9 October 20)
¥ Updated Infg

B Septembd
» Renewed Co
Mifio Monitor
- Explanator
17 Septembsg
¥ New Service
SST) from 1
25 August 2(
P TCC News N
14 August 2(
Updated Corj
17 June 2009

F New Conten

» GPY products for seasonal
forecasts have been
upgraded since 17
Februrary 2010, Please
refer to the top page of

the "TCC News No, 19" for

datails,

[Latest Products

One-month Prediction
# One-month Prediction o7 Jan 2011
* ZEO0, TES0 & Psea (Northern Hemisphere) @7 Jan 20113

¥ Stream function, Yelocity potential & Surface air temperature (60N-60S) @7 Jan 2011)

# Marifications @0 Jm 2011)

# One month probabilistic forecasts at station points (experimental) o7 Jan 011

Three-month Prediction
* Three-manth Prediction (s bec mio)
* ZEOO, TASO0 & Psea (Northern Hemisphera) (15 Des 2010y

# Stream function, Velocity potential & Surface air temperatura (60N-60S) (15 Dee 2018)

# Yarification of recent predictions. o7 ey m10y

¥ Verification of hindcasts

* Probabilistic Forecasts and Verifications (s bee 2010y
Warm/Cold Season Prediction

# Warm/Cold Season Prediction (18 o 010)

# 2500, TS0 & Psea (Naorthern Hemisphera) e et 2010)

* Stream function, Velocity potential & Surface air temperature (60N-605) (12 Dt 2010)

¥ Verification of hindcasts

:_Modal Descriptions

# Model| Outlines
* Operations for Extended-range Forecast

' Download GPC Long-range Forecast

nload Grid Point Value (GPY) E

Madel Only registered NMHSs can access this page.

# Operations for Long-range Forecast Model

o \When receiving an e-maill entitled "[IDDS] Your Password will expire in 3

few days® fi S_admin {JDDS_admin@data.jma.go.jp), you are kindly

¥ WO DDB (Variow
Climate-related
Products and Dat
tonthly Clmate
Statistics for Japd

+ Satellite Imagery
MTSAT-1R

Tropical Cyclane
Advisory @ Tokyo
Typhoon Center

* Japanese 25-year
Reanalysis Project
(JRA-25)

b JRA-25 Atlas NEW

+ \Waorld Data Cente

for Greenhouse

Gases (WDCGG)

RSMC Tokyo -

Typhoon Center

+ Meteorclogical
Research Institutd
A

b Metearological
Satelite Center,
I

r World
Meteorological
Organization
(WMD)



http://ds.data.jma.go.jp/tcc/tcc/index.html
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¢ Replacement of JMA's 1-moaonth
farecasting model
The 1-month forecasting model will be
replaced in March 2011, The major
difference is that the horizontal grid
system s changed from the Gaussian
grid to the Reduced Gaussian gnid, which
is the same framework as the Global
Spectral Madel {GSM) for short-range
forecast. The GPY data format remains
unchanged by the replacement. The
hindcast GPY data corresponding to the
new model s available in advance of the
replacement.

s TCC provides GPY data for long-range
farecast through TCC website, which
has been made available to registered
Mational Meteorological and Services
(MMHSEY, A warning e-mail message
titled [IMAADDS Your password will
expire in a few days] will be
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http://ds.data.jma.go.jp/tcc/tcc/index.html

Thank you
for your attention



