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1. What happens?
2. Irregularity?




Q: What climate phenomena are
you familiar with?




Climate Change

A Changes in ourxpectation
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Departures in temperature (*C)
from the 1961 to 1990 average

© OngmaIAmst
Re prod uction.rights.obtainable.from =
www. CartoonStock.com




Al £ A

60N

305

605

Warm pool

YFGS 9yIAYS Y NBYS

30€ 60E S0E 120E 150E 180 150w 120W 90w 60w

Longitude
oC ac 8C 12¢ 16C 20C 24C 28C 32¢
Sea Surface Temperature

APEC CLIMATE CENTER



El Nino, ENSO

A A Big Ocean Swing
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ENSO impact

COLD EPISODE RELATIONSHIFPS DECEMBER - FEBRUARY
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Precipitation (peak El Nino)
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Nino 3.4

Extratropical LFV (SAM, PSA)

positive PSA minima 1

Irving and Simmonds (2016)
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How they change weather?

Rel. Vorticity 500 mb & 500 mbGeopotential height (gpdm) Sun 04.09.2016 09:00 ART
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Overview

A Predictability

A Methods

A Verification + Downscaling
A Operation




Climate
prediction




Climate




Climate Is
what we expect,

Weather Is
what we get
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Climate = EXxpectation




Climate = We need to
Change change our
Expectation




Climate = EXxpectation
prediction of
Expectation

How uncertain!




Prediction

a rigorous, (often quantitative), statement
forecastingwhat will happenunder specific
conditions




Pf@diCtiOn(in Meteorology)

a rigorous, (often quantitative), statement
forecastingwhat will happenunder specific
conditions

What : atmospheric state
Conditions??




Atmosphere Is dynamical system

a C
X _F(X.a)
dt

C C { C
X(t, +1) = X(t,) + {jF (X(1). a(t)




Pf@diCtiOn(in Meteorology)

a rigorous, (often quantitative), statement
forecastingwhat will happenunder specific
conditions

What : atmospheric state (weather)

Conditions: Current state, Physical rules,
external forcingactors




Determinism

a C
X _F(X.a)
dt

Perfect prediction is possible when
we have Ignowledge of all necessary
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Chaos

Small difference In the Initial state
cause huge difference later even In
the deterministic nonlinear system.

s

C
ax =F(X;a)
dt




Our knowledge is never perfect!
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How well we can predict?
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Predictability

Depends onwhat to predict

Prediction of

1. Temperature of this room tomorrow

2. Temperature of this room in 30days later
3. Temperature of this room in 30years later

Lead time()
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Predictabllity

Depends onwhat to predict

Prediction of

1. Temperature o6eoul (Korea)

2. Temperature oflakarta (Indonesia)

3. Temperatureof Villa LagstrellagAntarctica)

Location




Predictabllity

Depends onwhat to predict

Prediction of

1. Temperature
2. rainfall

3. wind speed

Physical variables




Why Predictability is varying with
location/variables

Characteristics of variabllity is different

I Tropics : weather = local convection (time scale ~ few
hours)

I Extratropics: weather = synoptic system (time scale ~
few days)

~

I Dally rainfall is more chaotic (highly nonlinear) than
temperature/pressure




Predictability

Depends onwhat to predict

Prediction of
1. Mean Temperature during a day
2. Mean Temperature during a month

3. Mean Temperature during a century

Time scale of predictand




Seasonal mean anthtraseasonalpredictability

Global pattern correlation skill of GCPS precipitation forecast (SMIP)

Mean skill with lead time 90day mean skill with one month
lead time

Lead time (day) year

5day,10day ; 30day ; 90dayaveraged field




