Making Seasonal Forecast
Introduction to Exercise

UESAWA Daisaku

Senior Forecaster
Japan Meteorological Agency

TCC Training Seminar on Seasonal Forecast, 29 January-2 February 2024, JMA, Tokyo, Japan

What we do in the exercise

» We learn how to make seasonal forecast
» Step by step
* Following the essence of JMA’s procedure

+ Some simplifications
* We use JMA's CPS3 ensemble model only
+ cf. JMA uses also other NWPs for comparison
* Multi-model ensemble is NOT covered in the exercise

» We use a ready-made simple guidance tool for translating CPS3 ensemble GPVs
to probability forecast of temperature and precipitation for stations

» cf. JMA uses a guidance specialized for seasonal forecast over areas in Japan
» Development of guidance is NOT covered in the exercise
» Forecast Target
» Temperature and Precipitation at points we choose
+ 3-category probabilities (below-, near-, and above-normal)
* February-March-April 2024 (3-month mean)




Schedule

Jan 31 (Wed)
* AM: Introduction & Example
 PM: Exercise

Feb 1 (Thurs)

» AM: Exercise (continue)
* PM: Presentation

Feb 2 (Fri)

* AM: Presentation (continue)

* Note

» TCC staff members always
welcome any questions
during the exercise

 Take your coffee break anytime
during the exercise

* Presentation Time: 20 minutes
¢ Including Q&A session

Order of presentation: Alphabetical order by country name

Bangladesh, Bhutan, Hong Kong, Indonesia, Lao PDR, Malaysia, Mongolia, Nepal, Pakistan, Philippines,

Sri Lanka, Thailand, Viet Nam

What we should always keep in mind

* Predictability of seasonal forecast is lower than those of short-
and middle-range forecasts (particularly for extra-tropics)

» Seasonal forecast is mainly based on slowly changing global

scale phenomena (particularly ENSO)

So when we make a seasonal forecast,

 Take care about predictability

* Global > Local, Low latitude > High latitude, Temperature > Rainfall
» Consider tropical ocean and atmosphere and their effect

(particularly ENSO)

 Forecast probabilities of deviation from normal (i.e. anomaly)



Basic Concept of JMA's seasonal forecast procedure

* Based on the ensemble prediction by atmosphere and ocean
coupled model (CPS3)

» Use guidance (statistical post-processing or down-scalling) to
translate model output to forecast (probabilities of below-, near-,
and above- normal of temperature etc. for areas)

« After synthesizing these results, forecasters decide forecast

» Think carefully about meteorological interpretation of model and
guidance prediction

» Think about how to explain forecast

« Besides probability forecast, JMA provides explanation of
forecast to users

Workflow (JMA’s procedure)

1. Check global circulation prediction by CPS3
(D Tropical ocean, particularly ENSO
(@ Tropical circulation, particularly as response to ENSO
(® Extra-tropical circulation (if necessary)
* Be sure to check prediction skills

Forward-Backward

2. Check guidance output
* Be sure to check prediction skills

3. Synthesize model and guidance output to decide forecast
* Think about how to explain forecast

4. Issue forecast




Data & Tools for the exercise

CPS3 prediction

* https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/zpcmap.php
* https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/pztmap.php

CPS3 hindcast verification
* https://www.data.jma.go.jp/tcc/tcc/products/model/hindcast/CPS3/index.html

El Nino Outlook
* https://www.data.jma.go.jp/tcc/tcc/products/elnino/outlook.html

El Nino impact (composite analysis)
* https://www.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/index.html

* iTacs (registered NMHSs only)
* https://extreme.kishou.go.jp/tool/itacs-tcc2015/

* https://extreme.kishou.go.jp/cgi-bin/simple_guidance_3mon/index_3mon.cgi

Guidance tool (this exercise only)

CPS3 ensemble prediction on TCC website
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JMA's Ensemble Prediction System (Products for Long-Range Forecasting of WMC Tokyo)

Training Module

Press release

Links

IMA, as a WMO World Meteorological Centre (WMC), operates the ensemble prediction system of an atmospheric general circulation model (AGCM) for one-month prediction and atmosphere-ocean coupled general circulation model (CGCM) for one-

month, three-month and warm/cold season prediction. Ensemble prediction products, verification charts and specification of the ensemble prediction system are available on this page. JMA was designated as a WMC in 2017 and, as a part of its activities,

the Centre conducts global numerical long-range prediction (Global Producing Centre for Long-Range Forecast; GPC-LRF)

| wotice

| main products

- 16 May 2022
Announcement:
Terminating the data
provision of CPS2 six-
month forecasts

+ 14 March 2022
Announcement: Upgrade of
Global EPS for one-month
prediction

+ 14 February 2022
Announcement: Upgrade of
the JMA's Seasonal
Ensemble Prediction
System

« 28 December 2021
Announcement: Schedule
for terminating the data
provision of CPS2

« 15 March 2021
Announcement: Upgrade of
the Global Ensemble
prediction System for One-

One-month Prediction(GEPS : Global Ensemble Prediction System)
» One-month Prediction (s Jsn 202
» Z500, T85O & SLP (Northern Hemisphere) (1 Jnz12¢)
» Stream Function, Velocity Potential & Surface Alr Temperature
(60N-60S) (1 a0 2026)
» Verification (14 Ja2024)
» Hindcast Verificationt# 8l
» One-month Guidance Tool, Commentary
(Only registered NMHSs can access this guidance tool.)

Monthly Discussion on Seasonal Climate Outooks fstupdstsd : 18 Dec 201

This product is intended ta assist NMHSs in the Asia-Pacific region in
interpreting WMC Tokyo's three-month prediction and warm/cold season
prediction products.

One-month Prediction(CPS : Coupled Prediction System) : Demonstration

» One-month Prediction
» Probabilistic Forecast
» Hindcast Verification

Three-month Prediction(CPS : Coupled Prediction System)

» Three-month Prediction (15 Jan 2024)

» Z500, T850 & SLP (Northern Hemisphere) (15 Jan 2026)

» Stream Function, Velocity Potential & Surface Air Temperature
(60N-605) (15 4an 2024)

» Verification (s Ja 2024)

» Hindcast Verification (JMA/MRI-CPS3)

» Probabilistic Forecast and Verification (5 Jan 2024)

B, SST Index Time-series Forecast (15 s 2026)

Forecast Products in Support of Early Warnings for Extreme Weather|
EVents tast updated 17 Jan 2024

Early warning products for extreme weather events covering the period up
to two weeks ahead. (Only registered NMHSs can access this page.

+ Application
« If you have any questions about ID and/or password, please e-mail to:
tec@met kishou.go.jp

https://www.data.jma.go.jp/tcc/tcc/products/model/index.html
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Climate System

Home World Climate el
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Training Module Press release Links

Three-month Prediction (Tropics and Asia)

“This product is displayed for use by National Meteorological and Hydrological Services (HMHSS). It does ot constitute an offical forecast for any nation.

Forecast Maps

forecast period
3months mean v

initial date.
2040114002 v |

Asia enlarged

© son-cos
O asia
data

© ensemble mean forecast
O spread and anomaly

maps available

AN rom 2024/ 1/14 002 L1=18 doye_{r /4
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& eaa tma(hou) o Al ]

Coreo show forecast,and shade pattom and vectorshow 5 B
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CHIZ00 : 2x1.085m%/s
RAIN : 2mm/day

2500 : G0m(area:60-60S), 20m(area:Asia)
TS :ac

ssT:2C

PSI200 ¢ 16x1.0E6m?/s(area:60N-60S), 4x1.0E6m?/s(areasAsia)
PSIES0 ¢ 5¢1.0E6m?/s(areaz60N-60S), 2x1.0E6m?/s(area:Asia)

PSEA : hp:

(spread)

Contour show spread, and shaded pattern show anomalies,

Contour interval
CHIZ00 : 1x1.085mY/s
RAIN ¢ 1mm/day
2500 : 1

PS1200 : 201.088m/5
PSI850 : Lx.0ESMY/s
PSEA : 1

| three-month prediction(CPs : Coupled Prediction System)

# Three-month Prediction (15 Jan 2029)
+ Z500, T850 & SLP (Northern Hemisphere) (15 jan 2029)

city Potential & Surface Air Temperature «

» Verification (v6 Jan 2024)
» Hindcast Verification (JMA/MRI-CPS3)
» Probabilistic Forecast and Verification (15 Jan 2024

» SST Index Time-series Forecast (15 Jan 2024)

]

Ensemble forecost ( 3 months mear

Psi200 o 2024/ 1/14 002 L1=18 days_+1.056[
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e
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Ensemble Mean

https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/zpcmap.php

Home World Climate

Monitoring

Climate System

HOME > Ensemble Model Prediction > Three-month Prediction > Northern Hemisphere

Global Warming

El Nifio Monitoring NWP Model Prediction

Climate in Japan Training Module

Three-month Pre (Northern

e)

This product is displayed for use by National Meteorological and Hydrological Services (NMHSS). It does not Constitute an official forecast for any nation

Forecast Maps

forecast period
|3 months mean v
initial date

0114002 V]

corresponding verification

LT : lead time(day)
kt : lead time(hour)

[FORECASTI(left figures)
top : Contours show 500hPa height in an Interval of 60m.

middle : Contours show 850hPa temperature in an interval of 3C.
bottom : Contours show sea level pressure in an interval of 4hPa

(Shaded patterns show anomalies.)

[SPREAD](right figures)

top : Contours show spread of 500hPa height in an interval of 30m.

middle : Contours show spread of 850hPa temperature in an interval of 2C

bottom : Contours show spread of sea level pressure in an interval of 4hPa

(Shaded pattems show anomalies.)

| Three-month Prediction(CPS : Coupled Prediction System)

» Three-month Prediction (15 Jan 2024
(37500, T850 & SLP (Northern Hemis

» Stream Function, Velocity Potential & Surface Air Temperature
(60N-60S) (15 Jan 2028)

» Verification (os Jan2026)
» Hindcast Verification (JMA/MRI-CP53)
» Probabilistic Forecast and Verification (15 Jas 2024

» SST Index Time-series Forecast (15 Jan 2029)

Ensemble forecast ( 3 months mean : FEB-APR )

Ensemble Mean

Spread

Geopotential
height at
500hPa

Temperature
at 850hPa

Sea Level
Pressure

https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/pztmap.php
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CPS3 hindcast verification on TCC website
Based on 30-year (1991-2020) hindcast (retrospective forecast)

HOME = Ensemble Node!Predicion = Hindcask OMAMRI-CPS3)

Hindcast(JMA/MRI-CPS3) dome  worla Cimate Cinatelsiste] €1 ino manitoring Global warming
wore > > e PS5 > ercaton

| Hindcast confi i

[ —— Verification of Deterministic Forecasts (Maps)

| Hindcast verification e <CPS3(10mem) : GPCP_v2.5>
BooR 9 RAIN anomaly (with bias—correction)

» Deterministic score Maps Anomaly Correlation for 30 years (1990-2019)

+ Varables to be Assessed: T2m, PSEA, SST, RAIN, 2500, T850, PSI200, PSIBS0, CHI200, CHIBSO Parameter: nor
Diagonostic Measures. ( Initial : 1227, 3man mean : mon 01-0.
+ Diagonostic Measures: Ran v
» Mean Square Skil Score(MSSs)
» Anomaly Coreation(ACOR) Initial date:
[3an (12727) v

» Root Mean Squared Error(RMSE)

> Bias
» Model Gimatalogy Lead time (month)

(13 month
» Probabilistic score Diagrams
» Variables to be Assessed: T2m, PSEA, SST, RAIN, Z500, T850 Area
Global v

» Diagonostic Measures:
» Relisbilty disgrams (Aggregated venfication)
» Relative Operating Characteristcs(ROC) curve (Aggregated verification)

» Event: Anomaly > 0, Balow Nommal, Near Normal, Above Normal, Al

ove-normal, near-normal, below-normal) ara dafined by standard daviations of the analyzed 30 years time series at each grd point.

o b hobesed: Tam, PSEA, ST, A, 2500, 7550
* bgoosic messures
Rl Operating Craractars s (R0 ares (G pint vrcation)
+ Event: Anamay ~G, Bslon ol et Nomal, Above N A1 e -

The 3 categories(above-normal, near-normal, below-normal) are defined by standard deviations of the analyzed 30 ye | Hom® L s <)L LT

3 6Bt 0E 1208 1S0E 130 1s0W 120w sow  eow  aow

+ Time-series Crculaion Index
ficati o O B
Verification of SST Index S05=00-0.7-0.0-0.5-0.4-0.5-0.2-01 0.1 02 0.5 0.4 0.0 0.5 07 0.5 03

AN No skill High skill

» SST Index score

SST AcC NMO3(
Parameter; pericrs 18302015 1

+ ENSO Index tme-series

» Hindeast Maps

Anomaly Correlation (ACC or ACOR)
is a metric of prediction skill

Three-month Prediction(CPS : Coupled Prediction System)

» Three-month Prediction (15 jas 2026)

» 2500, T850 & SLP (Northern Hemisphere) (15 n2226)

» Stream Function, Velocity Potential & Surface Air Temperature Initial date: T
(60M-605) (om0 o —) ACC = 1 perfect prediction

B = Verncaton UL CrS « o

» Probabilistic Forecast and Verification (15 Jan %024)

» SST Index Time-series Foracast (is Jan2024)

https://www.data.jma.go.jp/tcc/tcc/products/model/hindcast/CPS3/index.html

El Niflo impact (composite analysis) on TCC website

= Tolye Climere Center ;
o) SKT WO Reglonal Climate Center in @A 1 (Asla) @wmMo

mE R ©TCC home © About TCC © Site Map © Contact us

Home World Climate B cinifo Monitoring  NWP Modal prediction Global Warming Climate in Japan
L
HOME > Climate System Wontoring > Compos B (Ml Mho s I8 1Man ocean Dipoe events

Composite map for El Nifio/La Nifia and Indian Ocean Dipole events

Training Module Press release Links

» Commentary (data and methods, statistical characteristics)

Elements (200-hpa velocty potential | Index 108w ~| Phase [postive (warm) v
Month (3 v|Mean [3-monthmean v/

Element:c200 Index:|OBW(Warm) Period:Feb-Apr

Various statistics including El Nifno
impact are provided on TCC website.
These are very useful for seasonal
forecast.

60°E 120°E
e
99 -95 90 90 95 99 (%)

3-month mean composite of 200-hPa velocity potential anomalies in the positive (warm) phase of IOBW (Feb. — Apr.)
Contours show composite anomalies at intervals of 0.2x106 m?/s.

Shading indicates the confidence level.
The base period for composite analysis is 1948 - 2021, while that for the three-month means of November-December-January and December-January-February is 1947/48 - 2020/21.

https://www.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/index.html
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What we should note at each step

1. Check global circulation prediction by CPS3

(D Tropical ocean, particularly ENSO

(@ Tropical circulation, particularly as response to ENSO
(® Extra-tropical circulation (if necessary)

* Be sure to check prediction skills

2. Check guidance output

* Be sure to check prediction skills

3. Synthesize model and guidance output to decide forecast

* Think about how to explain forecast

4. |ssue forecast

13

Check Tropical ocean prediction

SST

Ensemble forecast ( 3 months mean : FEB—APR )
SST  from : 2024/ 1/14 00Z LT=18 days [C]

2 4. [

[} 60E 170 180 120M 0 0
Colder =18 Warmer

Map is available at TCC website
https://www.data.jma.go.jp/tcc/tcc/products/model/map/
4mE/map1/zpcmap.php

* Tropical ocean is major climate driver
 Large impact on climate in the tropics and
extra-tropics

* High prediction skill

» POINT: How is tropical ocean predicted?
+ SST anomaly pattern
 Pacific
* ENSO (EI Nifio/La Nifha)
¢ Indian Ocean
» IOBW (as delayed response to ENSO)
* IOD

14



Tropical ocean prediction skill is high

S3T ACC NINOJI{1S0W—90W 25—5H}

<CPS3(10mem) : MGDSST>
SST anamaly (with bias—correction) 1 period: 1990-—2019 init: 1227 mean: 1mon
Anomaly Correlation for 30 years (1990-2019) .

Initial : 1227, 3mon mean : mon 01-03 High CRsS

skill

0.7 4

0.6
0.54
0.4 e

0.3+

0.2

0.1 A

30E BOE UE 1208 150E 180 150W 1200 904 BUW 30w

B, I I e U U T P 0 ! ! ! ! I
—0.9-0.6-0.7-0.6-0.5-0.4-0.3-0.2-0.1 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.& 0.9 [ 1 2 3 4 5

High skill Farecast Time (mon)

CPS3 Hindcast verification (Map)

CPS3 Hindcast verification (SST Indices Score)

https://www.data.jma.go.jp/tcc/tcc/products/model/hindcast/CPS3/ https://www.data.jma.go.jp/tcc/tcc/products/model/hindcast/CPS3

svs/deter.html /score/index.html

Use TCC El Nino Outlook as a reference

DECH O e astoni s Coatsrn BAT () i @wmo

Fome o climate T

El Nifio Outlook ( January 2024 - July 2024 )
Last Updated: 11 January 2024 °
Next update will be on 9 February 2024 )

o S S e o1 e conctons i i (3% E Xp lanation and
e e o the cober the oo seve cansicstve il (Fig.1 and Tabl) Qi ere above nommal I ures

aciic indicate mature £ Nio conditions. From the above, i s concluded thet £1 o condilons have perssted in the equatorial Pacic sice

El Nifio conditions have persistad in the equatori
It is more likely to transition to ENSO-neutral cor

15, . 10), T aceanic and atmospher condiions oer the et
boredl spring last ye

e warm subtrface watr volume i th central on estern equotoril Pacc (Fi.5) haskept the warm SST inthe NINO.3 regon. A seasnolenserble preiction syslem prects ha the NINO.3 SST s near ot s
peak, then will rxdualy ecrease i the secon bl of boreal witer a5 cold wler volume. n the western &auatoral Pacili moves eastwarcl and approach et normal vatues by the end of boreal prin (P 113 T
Cancusion, s more kel 1o ransition (o ENSO neutral condiions by 1he end of boreal spring (60%) than £ Nito condions will persis (46%) (Fg-1 and P 2]

[Western Pacific and Indien Ocean]
The area-averaged ST in the tropical western Pacific (NINO.WEST) region was naar norm in December (fig.2). The index is likely to be naar ar below normal baginning of the prediction duration and to be near normal
into boreal spring (g. 12).

The avea-averaged ST in th topica dian Ocean (10BW) regian was above normal n Decermber (). The index s likely o be above normal nta bareal summer (Fig.13),
Umpacts] w s 12
The follawing westher conditons observed i Dacember were consistent wih thoe i the months of Decembar durng the pas € Nito events.
-~ Above normal temperature in the northern part of North Amerca,from Central America a the cenral part of South America, from southern China to Southeast Asia 08
- Above normal precipitation In northern Argentina and around. 30
The seasana cimate outook fo Japan s svllable hare Py 08
Composite analyses for ENSO impacts are available here 5 2 5 »
H w § “
Protuctt cimes et dln Jpan el gy H
E-mail: tcc@met. kishou. g H 00 o0
800 00
e 0a
7.0 Il
o
o5, 08
20
rr— sy | [ g poner |
an PR oL CT ) PR aw ocT an AR I
2023 2024

El Nino Outlook is available at TCC website (Updated Monthly)

https://www.data.jma.go.jp/tcc/tcc/products/elnino/outlook.html
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Check Tropical convection prediction

RAIN from : 2024/ 1/14 00Z LT=18 days [mm,/day]
4 Ve . T2
/ -

* Tropical ocean drives atmospheric
circulation by altering convection pattern

* Tropical convection can be inferred from
rainfall and velocity potential

T g

30s

60S

n . : £
brier g P—=fwme-wetsr  * POINT: How is tropical convection
predicted?
| Velocity potential at 200hPa (CHI200) | - Anomaly pattern
R R e e + Enhanced convection anomaly (Wetter;
: Divergence anomaly at upper’level)

» Suppressed convection anomaly (Drier;
Convergence anomaly at upper’level)
* Does the convection anomaly pattern

correspond to SST anomaly pattern by
ENSO and/or IOD?

30N
EQ i

305

605
Divergence

80E 120E. 180 1200 [
Convergence

Maps are available at TCC website
https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/zpcmap.php

Check Tropical circulation prediction

| Stream function at 200hPa (PS1200) |

PSI200 from : 2024/ 1/14 OOZ LT=18 doys =1.0E6[m=+2/s]

» Atmospheric circulation can be changed by
tropical convection anomaly

* POINT: How is tropical circulation predicted?
+ Cyclonic/Anti-cyclonic anomaly pattern
» Corresponds to Low/High pressure anomaly

* |s the pattern excited by tropical convection
anomaly?

305

605

) 80E 0
Counterclockwise Clockwise

| Stream function at 850nhPa (PSI850) |

80N PSIB50 from : 2024/ 1/14?002 LT=18 q -|:OE[m./l] 7 ° Useful knowledge
et i = » Tropical convection can excite Rossby waves along

subtropical jet

» Equivalent barotropic Low/High pressure anomaly
corresponds to Warm/Cold temperature anomaly

* Wind anomaly accompanied with Cyclonic/Anti-
cyclonic anomaly can cause wetter or drier
condition

EQ

308

0
Clockwise

S
Counterclockwise

Maps are available at TCC website
https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/zpcmap.php
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Use Asia enlarged CPS3 prediction maps

PSI200 from : 2024/ 1/14 00Z LT=18 days +1.0E6[me+2/s]

PSIB50 & wind850 from : 2024/ 1/14 00Z LT=18 days =1.0E6[mes2/s]
Forecast Maps = Y 2

afivecr

il gy o

B ST

Rl

forecast period e s s a1
| 3 months mean v | 208
10N
initial date
[2024.00.14.00z  ~| EQ1p -
108 =
area - :
O 60N-60S zmﬂi 60E S0E 120E 150E 180
@ asia - = 2
data
@ ensemble mean forecast 40N

O spread and anomaly

Maps are available at TCC website
https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/zpcmap.php

Use statistics as a reference

Telgye Climete Center

© SRT WIMO Reglona) Climate Center in RA I (Asia)

G)wMo

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

Home World Climate El Nifio Monitoring NWP Model Prediction Global Warming Climate in Japan Training Module Press release Links

HOME > Climate System Monitoring > Composite map for El lifo/La Nifa and Indian Ocean Dipole events
Composite map for El Nifio/La Nifia and Indian Ocean Dipole events
» Commentary (data and methods, statistical characteristics)

Elements | 200-hPa velocity potential
Month (3 v| Mean [3-monthmean v

Element:c200 Index:NINO.3(Warm) Period:Feb-Apr

v | Index [nmo.3 v | Phase |positive (warm) v

Various statistics (including ENSO

73 impact on circulation) are provided on
R TCC website. They are helpful for
3“”'?%“451 interpretation of model and guidance
R =\ prediction.
st MY f\ « Does predicted circulation pattern
By L WaEe ) & resemble El Nifio impact map?

GRS

\ﬁ U A
SSiE N\ & — - ===
s 120E 180 120W O'W
_—

;T ———
e ?2 -95 -90 90 95 99 (%)

3-month mean composite of 200-hPa velocity potential anomalies in the positive (warm) phase of NINO.3 (Feb. - Apr.)

Contours show composite anomalies at intervals of 0.2x106 m?%/s.

Shading indicates the confidence level.

The base period for composite analysis is 1948 - 2021, while that for the three-month means of November-December-January and December-January-February is 1947/48 - 2020/21.

https://www.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/index.html
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Check Extra-tropical circulation prediction

* POINT: How is extra-tropical circulation
predicted?

» East Asian monsoon

« Siberian High: Stronger/Weaker than normal
+ Aleutian Low: Stronger/Weaker than normal

~ | * Keep in mind

* Predictability of extra-tropical circulation is lower
than that of tropical circulation

AP

[}

Maps are available at TCC website
https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/pztmap.php

Predictability: Extra-tropics < Tropics
For extra-tropics, it is difficult to forecast only based on model prediction ‘above the head
We need to make forecast based on prediction of tropics too
| Surface Temperature | | Rainfall |
<CPS3(10mem) : JRA-3Q> <CPS3(10mem) : GPCP_v2.3>
TS anomal ly (with bias—correc! tion} RAIN anomal ly (with bias—correction)
Anomaly Correlation for 30 years (1990-2019) Anomaly Correlation for 30 years (1990-2019)
Initial : 1227, 3mon mean : mon 01-03 Initial : 1227, 3mon mean : mon 01-03
SOSO 30E GOE E 1208 150E 180 150w 120W 0w BUW 30w 0 30E GOE 90E 1208 150E 180 150w 120W 0w BUW 30w
T T ~al T ] T T
—0.9—0.8-0.7-0.6 -0, 571‘).470‘.37&.27&!.1 D‘W D‘.2 D‘.} 04 05 0.6 07 0.8 03 —0.9—0.8-0.7-0.6 -0, 571‘).470‘.37&.27&!.1 D‘W D‘.2 D‘.} 04 05 0.6 07 0.8 03
No skill High skill No skill High skill
CPS3 Hindcast verification (Map)
https://www.data.jma.go.jp/tcc/tcc/products/model/hindcast/CPS3/svs/deter.html 22
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Optionally Use Monthly Discussion on Seasonal Climate Outlooks as a reference

Telye Climerie Center

WM Reglonal Climarte Center in RA [ (Asia)

@)wWMo

GTCC home © About TCC © Site Map © Contact us

Home

HOME = Ensemble Model Prediction

World Climate

Climate System -

Monitoring

Press release Links

El Nifio Monitoring M _sGlobal Warming Climate in Japan Training Module
[ ]
semEEEESm

JMA's Ensemble Prediction System (Products for Long-Range Forecasting of WMC Tokyo)

JMA, as a WMO World Meteorological Centre (WMC), operates the ensemble prediction system of an atmospheric general circulation model (AGCM) for one-month prediction and atmosphere-ocean coupled general circulation model (CGCM) for one-

month, three-month and warm/cold season prediction. Ensemble prediction products, verification charts and specification of the ensemble prediction system are avail
the Centre conducts global numerical long-range prediction (Global Producing Centre for Long-Range Forecast; GPC-LRF)

| wotice

| main products

+ 16 May 2022
Announcement:
Terminating the data
provision of CPS2 six-
month forecasts

« 14 March 2022
Announcement: Upgrade of
Global EPS for one-month
prediction

- 14 February 2022
Announcement: Upgrade of
the JMA's Seasonal
Ensemble Prediction
System

« 28 December 2021
Announcement: Schedule
for terminating the data
provision of CPS2

« 15 March 2021
Announcement: Upgrade of
the Global Ensemble

| one-month prediction(GEPS : Global Ensemble Prediction System)
» One-month Prediction (it Jan 2024
» Z500, T850 & SLP (Northern Hemisphere) (it jan 2124)

» Stream Function, Velocity Potential & Surface Air Temperature
(60N-60S) (1 Jan 2026)

» Verification (14 Jan 2024)

» Hindcast Verificationt M
» One-month Guidance Tool, Commentary

| Monthly Discussion on Seasonal Climate Out00ks st updsted : 13 Deo 2023

|}
|}
This product is intended to assist NMHSs in the Asia-Paciic regionin
interpreting WMC Tokyo's three-month prediction and warm/cold season
prediction products L]
|}
|}
L)

(Only registered NMHSs can access this guidance tool.)

» One-month Prediction
» Probabilistic Forecast
» Hindcast Verification

| one-month prediction(cPs : Coupled Prediction System) : Demonstration

IThree—mnnlh Prediction(CPS : Coupled Prediction System)
» Three-month Prediction (1s an 2026)
» 2500, T850 & SLP (Northem Hemisphere) (15 Jan212¢)
» Stream Function, Velocity Potential & Surface Air Temperature
(60N-60S) (15 an 222
> Verification (s 2024
» Hindcast Verification (JMA/MRI-CPS3)
> Probabilistic Forecast and Verification (15 Jn2526)

https://www.data.jma.go.jp/tcc/tcc/products/model/monthly_discussion/latest.pdf

Forecast Products in Support of Early Warnings for Extreme Weather|
EVents tast updated 17 Jan 2024

Early warning products for extreme weather events covering the period up
to two weeks ahead. (Only registered NMHSs can access this page.

» Application
« If you have any questions about ID and/or password, please e-mail to:
tec@met kishou.go.jp

n this page. JMA was designated as a WMC in 2017 and, as a part of its activities,

Monthly Discussion on
Seasonal Climate
Outlooks will be helpful
as a reference!

23

What we should note at each step

1.

Check global circulation prediction by CPS3

@ Tropical ocean, particularly ENSO
(@ Tropical circulation, particularly as response to ENSO
(® Extra-tropical circulation (if necessary)
* Be sure to check prediction skills

2. Check guidance output
* Be sure to check prediction skills

NOTE: JMA uses its own guidance for the official
forecast instead of the guidance tool. However,
the points to check are the same.

3. Synthesize model and guidance output to decide forecast
* Think about how to explain forecast

4.

Issue forecast

24

12



Guidance tool for this exercise

* In the exercise, we use a ?uidance tool for forecasting seasonal
temperature and precipitation on stations
@

Input csv file (30-year observation of temperature/precipitation at stations)
@ Select predictor(s)

(3® The tool makes a simple statistical model between observations and CPS3

Predictions over 30 years (1991-20_20?. Then it calculates forecast by entering
he CPS3 prediction into the statistical model.

+ 3-category probability forecast (below-, near-, above-normal)
« Skill scores
* Assumption of the guidance tool

 ‘Point’ forecast by using single model grid point data (GPV) at the same
location

« cf. ‘Area’ forecast is common for seasonal forecast to increase accuracy
» ex. JMA uses a guidance specialized for seasonal forecast over areas in Japan
* Predictor choices are limited

» The guidance tool should be used only for training purposes
* For details of the guidance tool, see the manual

25
https://extreme.kishou.go.jp/cgi-bin/simple_guidance_3mon/index_3mon.cgi
NOTE: The guidance tool is exclusive to TCC seminar 2024
JMA's Three-month Guidance Tool (Commentary)
I[nitial date: | 20240114 v |- The beginning and ending date of the valid time will be automatically set on the next pull-down menu. | Determine the setti ngs
[Forecast period: | 2024 v |/|2 v |—|2024 ~|/]4 ~
Predictor: | 850-hPa temperature | | 850-hPa meridional wind v| [ Nea - v Select predictor(s)
Station and observation data: (Sample text data: Temperature, Precipitation
S8, | J7ALFBRENTVERA-
#elname=temperature,,, A
#undef=-9999,,,
#station=,, ,NAHA .
#lon=,,,127.686 Input csv file
e (Load csv file)
1991,1,2,18
1991,1,3,17.4
1991,1,4,16.4
1991,1,5,15.4 v
1991,1,6,15.2 y
| Detailed Options | Use corrected csv files
. . original file name)+JMA
submit|  Click ‘Submit’ button (orig )
For any questions about the guidance tool, see the manual or ask TCC staff members -

13



How to select predictors of the guidance tool

JMA's Three-month Guidance Tool (Commentary)

e — * Select variables that determine
z temperature/precipitation at the
target station

* Temperature

» Surface temperature or 850hPa
temperature is recommended as a

nnnnn

first choice
» We can select multiple predictors (up to 3) * Precipitation
but single predictor may be enough. « Rainfall is recommended as a first
+ DON’T select similar predictors at the choice
same time (ex. surface temperature and .
850hPa temperature). Inappropriate * Use meteorologlcal knowledge!

guidance model can be resulted.

Use diagnostic relationship for choosing
guidance tool predictors

» To find variables that determine

temperature/precipitation at the
target station, we can use
diagnostic relationship between
the station’s observation data and
atmospheric circulation field

» We can find such relationship

60N 1
sonf
308 ‘g‘ >

60S

using iTacs
60E 120E 180 120w B60W
Example * Already learned in iTacs exercise!

Correlation coefficient map of PSI850 with NAHA's rainfall for FMA
1991-2020. We can see that NAHA's rainfall correlates well with
anti-cyclonic anomaly around Philippines. Probably southwesterly
anomaly advects humid air into NAHA. Created by using iTacs and
NAHA'’s rainfall observation data.

27

28
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Check Guidance output

totion = NAHA init time = 202401 14(period:20240201~20240430

3-category
probability
forecast

NNNNNN

T 10 20 30 40 50 60 *
Forecast Probobilly (%)

0 8 %0 100

Reliability diagram
Red lines

and green bars

* POINT: Is forecast as expected?
* Reasonable or not

* POINT: Is skill enough?
* BSS > 0 desirable at least
+ Reliability curve close to 45-degree

line as possible

* In the exercise, we can re-select
predictors, if the skill is not enough

Brier Skill Score (BSS) measures the relative skill
of the forecast compared to climatology

BSS = 1 perfect skill compared to climatology

BSS = 0 no skill compared to climatology 29

Optionally Use TCC probabilistic forecast as a reference

Use of TCC probabilistic forecast is optional in the exercise, but it can be helpful to forecast

33

JMA Seasonal Forecast (Forecast initial month is 01 2024)
Most likely category of Surface Temperature for FMA 2024

r;- - --__:

30E 60E S0E 120E 150E 180 150W 120W OOW BOW 30W

Probability (%) of Most Likely Category

Below Normal Normal (>33%) Above Normal ®JMA
0 T —
40 50 60 80 33 40 50 60 &80

Probabilities at any point

Tertile Probability [%]

100 Surface Temperature
20
80
70

60
50
40
30”0 T T T T T T T T
20

10

Lower Middle Upper

TCC probabilistic forecast is publicly available at TCC website
https://www.data.jma.go.jp/tcc/tcc/products/model/probfcst/3-mon/index.html

Skill scores at any point

Reliability Diagram for Surface Temperature

Frecuency

(127.50 E, 28.75 N)
BSS = 2.77, Brel = 95.75, Bres = 7.01

M Forecast
—e— Analysis

ooooooooooo

Forecast Probablitiy

30
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What we should note at each step

1. Check global circulation prediction by CPS3
(D Tropical ocean, particularly ENSO
(@ Tropical circulation, particularly as response to ENSO
(® Extra-tropical circulation (if necessary)
* Be sure to check prediction skills

Forward-Backward

2. Check guidance output
* Be sure to check prediction skills

3. Synthesize model and guidance output to decide forecast
» Think about how to explain forecast .
Most important step!

4. |ssue forecast

31

Synthesize all data

* Don’t just believe guidance, particularly for precipitation forecast

* Think about the meteorological reason of guidance output

* Think about how to explain forecast
* Why is above-normal temperature predicted?
* Why is above-normal precipitation predicted?
* Is there any impact of global circulation, particularly by ENSO?

* If necessary, adjust guidance output

* Decide forecast
* reasonable explanation of forecast is necessary to users

32
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Don'’t just believe guidance output!

This is especially true for the guidance tool for the exercise because it uses single point data alone,
so that small difference in location can cause large difference in forecast.

<CPS3(10mem) : GPCP_v2.3>
RAIN anomaly (with biaa—correction)

Anomaly Correlation for 30 years (1990-2019) L4 Don,t make forecast from

Initial : 1227, 3mon mean : mon 01-03

guidance output alone
* Particularly for extra-tropics

* Try to explain the guidance
result from a meteorological
point of view

* Any connection with tropics?

30E GOE SO‘E ‘WZUE‘ WS‘DE : 180 150w WZ‘UW 0w BUW 30w [} So that We Can believe model

T T
—0.9-0.6-G.7 -0.6-0.5-0.4-0.3-0.2-0.1 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.& 0.3

No skill High skill and guidance prediction

CPS3 Hindcast verification (Map)
https://www.data.jma.go.jp/tcc/tcc/products/model/hindcast/CPS3/svs/deter.html

Think about how to explain forecast
- POINT: Synthesize all data so

bl S YO, e o i | @S NOL tO contradict

. S « Model predictions

» Guidance output

* Prediction skills

» Diagnostic relationship

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

» Consider forecast based on
tropical phenomena (e.g.
ENSO) as possible to increase
forecast accuracy

L : * If necessary, adjust guidance
An explanation by a forecaster iliti

Above- or near-normal precipitation for NAHA is predicted by guidance tool. prObabllltleS
An interpretation is that it's caused by anti-cyclonic circulation anomaly around
Philippines. The anti-cyclonic circulation anomaly may be a response to El Nifio,
so the prediction skill is high. Above- or near-normal precipitation can be reliable.




Use diagnostic relationship for forecast

+ For interpretation of model

and guidance output, we can
use diagnostic relationship
between observation and
atmospheric circulation

E3 3 3 2w oon o ° 1 i i
Correlation map between NAHA's rainfall and PSI850 for FMA 1991-2020. We Can fl nd SUCh relatlonShlp

NAHA's rainfall correlates well with lower-level anti-cyclonic anomaly H H
around Philippines. Created by using iTacs. US|ng ITaCS

* We can use also various
statistics provided on TCC
website

T8
Statistical relationship bet\ﬁeéﬁ N?N(‘})u.:}v;néq géISSOA Anti-cyclonic anomaly
tends to develop around Philippines in El Nino phase. From TCC website at
https://www.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/index.html 35

What we should note at each step

1. Check global circulation prediction by CPS3
@ Tropical ocean, particularly ENSO
(@ Tropical circulation, particularly as response to ENSO
(® Extra-tropical circulation (if necessary)
* Be sure to check prediction skills

2. Check guidance output
* Be sure to check prediction skills

3. Synthesize model and guidance output to decide forecast
* Think about how to explain forecast

4. |ssue forecast

36
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Forecast

In the exercise, we will consider not only forecast but also explanation of forecast

Temperature Precipitation

Below Near Above Below Near Above
Normal | Normal | Normal | Normal | Normal | Normal

NAHA | 10% | 30% | 60% | 20% | 40% | 40%

15% 25% 60% 17% 40% 43%

(Guidance)

Explanation of forecast

* In response to suppressed convective activities over the
Maritime Continent by EI Nino, an anti-cyclonic anomalies is
expected to develop around the Philippines. Southwesterly
wind anomalies will cause hotter and wetter condition
around Okinawa Island.

» Consequently, above-normal temperature and above- or
near-normal precipitation are expected for NAHA.

37

Schedule (again)

Jan 31 (Wed) * Note
* AM: Introduction & Example » TCC staff members always
« PM: Exercise welcome any questions
during the exercise

Feb 1 (Thurs)_ _ « Take your coffee break anytime
« AM: Exercise (continue) during the exercise
* PM: Presentation

Feb 2 (Fri) * Presentation Time: 20 minutes

* AM: Presentation (continue)

Order of presentation: Alphabetical order by country name
Bangladesh, Bhutan, Hong Kong, Indonesia, Leo PDR, Malaysia, Mongolia, Nepal, Pakistan, Philippines,

Sri Lanka, Thailand, Viet Nam
38
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Data & Tools for the exercise (again)

» CPS3 prediction
* https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/zpcmap.php
* https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/pztmap.php

» CPS3 hindcast verification
* https://www.data.jma.go.jp/tcc/tcc/products/model/hindcast/CPS3/index.html

* El Nino Outlook
* https://www.data.jma.go.jp/tcc/tcc/products/elnino/outlook.html

* ElI Nino impact (composite analysis)

* https://www.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/index.html
* iTacs (registered NMHSs only)

* https://extreme.kishou.go.jp/tool/itacs-tcc2015/

» Guidance tool (this exercise only)
* https://extreme.kishou.go.jp/cgi-bin/simple_guidance_3mon/index_3mon.cgi

39

Exercise Setting

» Forecast Target
 Target period: February-March-April 2024 (3-month mean)

 Target forecast: 3-category probabilities (below-, near-, and above-
normal) of Temperature and Precipitation for points
» We prepared and brought observation data of forecast points in advance

* Data
* We use prediction data initialized on January 2024 ;.. corrected csv files
* URLs are given (previous slide) (original file name)+JMA

* Presentation
* Forecast with explanation (meteorological interpretation)
* 20-minute presentation time

40
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CPS3 prediction
Exe rCi S e S etti n https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/zpcmap.php
q https://www.data.jma.go.jp/tcc/tcc/products/model/map/4mE/map1/pztmap.php

CPS3 prediction map on TCC website

' Climate System ot
Home World Climate €1 Nifio Monitoring Global Warming
Home World Climate Elineis S El Nifio Monitoring Monitoring
Monitoring
HOME > Ensemble Mol predicion > Three-month Predicton > Northern Herisphere
HOME > Ensemble Hodel Prediction > Three-month Preciction > Tropics and Asia
Thi h liction (Northern i )

Three-month Prediction (Tropics and Asia)

arecast for any nation.

HSs). It does not constiture an oéficia

‘This product is displayed for use by National Meteorological and Hydrological Services

This product is displayed for use by National Meteorological and Hydrological Services (NMHSS). It doas-ao aastitute an offical fore  Eorecast Maps
)

Ensemble forecast(( 3 months mean : FEB-APR atesssmsEsEEnE.

foterast Maes., onz00 rom - 202 ez forecast perod H -
Siorscas peros &Y smmnen > 3 3 months mean

2024.01.14.002

.- Yk
H

i3 months meare| i \
:2024.01.14.00Z ~ > S

=3 months mean v

Tesponding venficat

212 LT : lead time(day)
2 05 Kt ¢ lead time(hour)
® 60N-60S N
O asia 605 DI
[ e 1k 17w o
data 3
© ensemble mean forecast RAN_from : 2024/ 1/14 00Z LT=18 dayo_[mm /doy]

O spread and anomaly =

>
A s 7
< fr ( ofe==
corresponding verification o %‘3 &w /_; =

the first month

LT : lead time(day)

Kt : lead time(hour) =3 .

= = the second month
[forecast] o

ES 5 ‘ ’
Cromaten. Cantos veren e PREReT and vectar shev ) & £ the third month Select ‘3 months mean
CHI200 : 2x1.0E6m%/s w3 jow]
RAIN : 2mm/day SOV 0 3 months mean

Make sure your settings are correct!

41

CPS3 hindcast verification

Exe rCi S e S etti n q https://www.data.jma.go.jp/tcc/tcc/products/model/hindcast/CPS3/index.html
CPS3 verification map on TCC website

o) S8F Tolye Climate Center

Clla SyEiEm El Nifio Monitoring Global warming

Home World Climate Monitoring

HOME > Ensemble Model Prediction > Hindcast(JMA/MRI-CPS3) > Verification of Deterministic Forecasts (Maps)

Verification of Deterministic Forecasts (Maps)

Score: <CPS3(10mem) : JRA-3Q>
[acor 9 TS anomaly (with bias—correction)

Anomaly Correlation for 30 years (1990-2019)
Initial : 1227, 3mon mean : mon 01-03

Parameter:
[T2m v

Initial date:

Jan (12/27) imem™
1-3month i e

Area:
)

Make sure your settings are correct!

42
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1 1 Guidance tool (this exercise only)
Exe rCI S e S ettl n q https://extreme.kishou.go.jp/cgi-bin/simple_guidance_3mon/index_3mon.cgi
Guidance Tool

IMA's Three-month Guidance Tool (Commentary)

EInitial date: | 20240114 v |— The beginning and ending date of the alid time will be automatically set on the next pull-down menu.

2024 2 — 2024 4 :Forecastperiod: 2004 v /|2 ~|—[202a  ~|/[a ] :

Predictor: \ 850-hPa temperature v \ | 850-hPa meridional wind v \:-- No.3 - v \
Station and observation data: (Sample text data: Temperature_ Precipitation)
|&8m.. | D7 rupERENTVE R A.

#elname=temperature, ,,

)
#undef=-9993,,, Click drop-down list
#station=,, ,NAHA

#lon=,,,127.686

#lat=,,,26.286 Initial date: )--—

1991,1,1,21 Forecast per ___ ~l

1991,1,2,18 . i

1991,1,3,17.4 Predictor: | 54,5,

1991,1,4,16.4 Station :

1991,1,5,15.4 - /20240114 Select ‘20240114’
1991,1,6,15.2 B 20240107 =

| | Detailed Options | | 20240102

20231231

| submit |

Make sure your settings are correct!
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Contents of Presentation

* Presentation time is 20 minutes including Q&A session
» About 5-10 pages in order to finish in 20 minutes
* First page

* Climate of the country

* Location of forecast target station (point)

» Second page onwards

* Explanation of forecast (\Why that forecast?)
* Last page

* Forecast with summary of explanation
* Example is given

44
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Tips for exercise

* Apply what we have already learned in the seminar!
* Lecture on seasonal forecast
* Lectures on ENSO and its impact on seasonal climate

° Lecture and exerCISe on |TaCS Maeda-san’s lecture IS hlghly relevant. o
It shows how we can interpret CPS3 prediction for FMA

 Start from the guidance tool, if you don’t know what to do.
Then, think about how to explain the guidance output.

* Don’t hesitate to ask any questions to TCC staff members!

*Enjoy exercise!

45
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