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Overview of the APEC Climate Center

Asia-Pacific Economic Cooperation (AP l M\" limate Center(ARCC)
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APCC Activities

Climate Prediction & Information Service

v’ http://www.apcc21.org

Seasonal Climate

Forecast Forecast Monitoring

Climate Information



History of the APEC Climate Center

A proposal to found the
APEC Climate Network
was approved by ISTWG

APEC Climate Center
establishment

2007.11

APEC Climate Center 10th
anniversary

Dissemination of monthly

MME seasonal prediction for 3
month, with 1 month lead time




Multi-Model Ensemble seasonal prediction

* Producing skillful real-time climate predictions and developing a value-
added reliable climate prediction system based on a Multi-Model Ensemble

(MME) technique.

Multi-institutional Cooperation

Number of Models and Countries

Number

O O A o o

s —— Number of participating
— models in MME

17 organizations from 10 countries Number of countries



v’ http://www.apcc21.org
Seasonal Forecast Products

 Monthly & Seasonal mean forecast of Tsfc, Prec, T850, Z500,
SLP, SST, UV (deterministic & probabilistic)

* Verification results (hindcast, realtime forecast)

 ENSO Outlook
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Operation Schedule

Participating

Institutions

A\

APEC Climate Center <

APEC Member

A\

Economies

Data -
Collection ;

- Model data
(Hind/forecast)
- Observation

Pre-
processing

\

Communication

with model
holders

o

Decision on
model set
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Verification
(previous forecast,
* hindcast) s

Graphic
(Individual model,
e MME) o

» Application
(Index forecast, CLIK,
etc)

‘ Outlook

Y Y Y

Interpretation
& description
of prediction

Dissemination
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Date: 10th

Zoth 25th
(every month)



Seasonal forecast: Multi-model ensemble

= Methodology of the APCC MME Prediction System (Min et al. 2014) I

Deterministic method

‘ Simple Composite Method (SCM)
Stepwise Pattern Projection Method (SPM)
Multiple Regression Method (MRG)

Synthetic Superensemble Method (SSE) 2m temperature

Precipitation

850hPa temperature
500hPa geopotential
height

sea surface temperature

Probabilistic method



Seasonal forecast: Multi-model ensemble
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Performance of APCC MME

RT Forecast Skill: PREC, ACC

(a) Globe (0.36)

Time Series: Nino 3.4 Index

(a) L1 (0.96)
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Continuous improvement of MME prediction

PCC

PCC
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APCC’s on-going effort




Upgrading APCC’s forecast system

SCoPS CCSM3
Atmos. ECHAM v5.3 CAM3
] Ocean POP v2.0.1 POP v1.4.3
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APCC Deterministic MME

e SCM (Simple Composite Method): simple averaged MME with equal

weight 1 W
il Z F M: number of forecast models
M |

= F.: forecast of i model

e SPM (Stepwise Pattern Projection Method) : simple composite of
individual model forecasts, after statistical correction (downscaling) by pattern
projection method (Kug et al. 2008)

= — Z Fi F. : comrected forecast of it model

P =
i=
Y(t)=aX,(t)+/
Predictor field
(model hindcast) EEmmEER] X, ()
X(i, J,1)

Predictant Y (t)

(Observation)
Y (t)




APCC Deterministic MME

e MRG (Multiple Regression Method) : empirically weighted MME with
regression coefficients (Yun et al. 2003)

M M: number of forecast models
P= Z a Fi F.: forecast of i model
i=1 Q;: regression coefficients during the training period
F) > .
F
—> P
F ay, Multi-model prediction
(or superensemble)
Fm
Actual dataset Multiple linear regression

(i.e., raw-model forecast)



APCC Deterministic MME

¢ SSE (Synthetic Superensemble Method): empirically weighted MME
with EOF-filtering of the actual dataset by finding a consistent spatial pattern
between the observed and individual model forecast (Yun et al. 2005)

M A M: number of forecast models
P= Z ai Fi F. : corrected forecast of it model
i=1 q;: regression coefficients during the training period
E(¢)

minimization

_> P
Fu E(82) Multi-model prediction
minimization (or superensemble)

Actual dataset New dataset
(i.e., raw-model forecast) (i.e., EOF-filtered dataset)



SCM

MRG

Example of DMME Prediction

Precipitation for December 2013-February 2014
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Guidance on Operational Practices for Seasonal Climate Forecasting

08 December 2017
Revised: 19 April 2018

e Seasonal predictions — Some background

(0]

Introduction

= Societal context

= Historical overview

= Elements of interannual climate variability
Scientific basis for seasonal forecasting

* Role of slowly varying boundary conditions in modulating seasonal

atmospheric variability — SSTs (ENSO), land surface (soil moisture), ...
= Teleconnections and key drivers of seasonal to interannual variability of
climate (global/regional/national/local)

= Role of low-frequency trends (e.g., warming trends) in seasonal forecasts.
Predictability issues, including the associated space-time aspects; predictability
limits and its spatial dependence
Probabilistic nature of seasonal predictions — why seasonal predictions need to be
probabilistic? Discussion of forecast lead-time and growth of forecast uncertainty
(cone of uncertainty diagram).
Seasonal prediction methods (including a discussion of their pros and cons)

= Empirical seasonal prediction methods.

= Dynamical seasonal prediction methods.

e Some basic aspects of climate models
= Combining seasonal forecasts from multiple seasonal prediction tools.
= Target variables and their space-time aggregation.

e Expression of seasonal prediction

(0]

(0]
(0]
0]

Reference period and prediction of seasonal anomalies.

Deterministic seasonal outlooks.

Probabilistic seasonal outlooks.

Seasonal outlooks and dividing/slicing the PDF of seasonal mean variability into
forecast categories, e.g., terciles (pros and cons).

Predicting PDF of seasonal mean outcomes and probability of exceedance
approach (pros and cons).

Interpreting probabilistic seasonal outlooks, e.qg., if probabilistic seasonal outlooks
are reliable then they will fail [the probabilities for seasonal outlooks also carry
the information about the chance how often seasonal outlooks will fail (in the
context of categorical forecasts)].



(0]

Attributes for building credibility as the seasonal forecast provider (use of
objective methods; transparency of forecast process; provide the track record...).

e Components of a seasonal prediction system

(0]
(0]

o O O

(0]

Real-time forecasts.
Hindcasts — purpose
= establishing skill of seasonal prediction system.
= bias correction and calibration.
= Observed climate data requirements (quality, density, length, etc.)
Optimizing multimodel ensemble approaches for geographic domains of interest
= Selection of most appropriate model(s)
Bias correction and calibration of real-time prediction.
= Tools
= Tailoring
Blending forecasts from different prediction tools.
Statistical downscaling; issues with dynamical downscaling
Outlook verification
Forecast reliability and its implications for seasonal outlooks.

e Guidance on operational practices for developing seasonal climate forecasts

(0]

Catalog and document regional drivers of climate variability
= Seasonal climatology (e.g., onset/withdrawal dates of rainy season;
variability of NAO).
= Spread in the “drivers of climate variability” from year-to-year - based on
observational data, i.e., document what is the expected range for seasonal
mean outcomes?
= Document recent trends (if any).
Establish a publicly available schedule for seasonal outlooks.
Provide a postmortem of the most recent verifying seasonal outlook and its
performance.
Provide a discussion of the current state of climate to set the context for the
outlook for the coming season(s).
Follow probabilistic guidance for seasonal outlooks.
Provide a text discussion for a possible physical basis for the forecast/Reasons for
shift in probabilities.
Establish feedback mechanisms from the users (web; periodic face-to-face
meetings/workshops).
Start from an objective guess for seasonal outlook (e.g., from LC-LRFMME), and
if altered, then as part of the text discussion provide reasons for altering the first
guess objective forecast.
Keep an archive for objective seasonal outlook guidance and the final seasonal
outlooks to document the improvements.



o Guidance on communicating forecasts

0]

= Provide information about past skill (based on hindcasts and/or if a long
history of track record of real-time forecasts exists).

= Provide guidance on the interpretation of forecast probabilities (could be
the same statement each time and refer to the probabilistic aspect of the
seasonal outlook).

= User engagement

Guidance on establishing credibility

= Keep the forecast process (methodology) transparent.

= Keep a track record.

= Keep documentation of the evolution of forecast practices.

= Keep/highlight regional relevancy in seasonal outlooks (by referring to
regional drivers of climate variability and their climatology).

e Use of WMO infrastructure (and resources) for seasonal prediction

O O O O

(0]

GPCs for LRF
LC-LRFMME
GSCU

RCCs

RCOFs

e Other potential sources of seasonal prediction products

(0]
(0]
0]
(0]

NMME
C3S
APCC
Others ?

e Other aspects of seasonal predictions and variability

0]
(0]
(0]

Connection between attribution (forecast postmortem) and predictability.
Connections with research
Exploring historical data (data mining to extend historical data record).
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