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=INSO predictaoility

 Significant progress has been made, many models have
reached a correlation skill of 0.8 for ENSO predictions at 6
months (Jin et al. 2008).

« The loss of ENSO predictability depends on:
1) Uncertainty in_initial conditions
11)_Stochastic atmospheric noise
111)_Model errors
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. At 6 months lead time ensemble

spread closes to its saturation value
(the climate standard deviation of
NINO3.4, ~0.75),suggesting that
ENSO predictability is about 6
months for the BCC model.

. The spread of 10 members is close

to that of 30 members, suggesting
that 10 member is sufficient to
represent the initial uncertainty.



Using 15 members LAF initial perturbation method, ENSO
prediction skill of the BCC model in 1991-2014, starting from

March and May respectively.

ENSO hindcast skill by LAF (NINO3.4 SSTA;1991-2014) starting month: March ENSO hindcast skill by LAF (NINO3.4 SSTA;1991-2014) starting month: May
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Question: How to
BCC model and construct a reliable EN
prediction system?

Requires better initial perturbation method & Ensemble verification.



are difficult to construct for a large and complex climate system model.

+ SV from weather model could not be applied in climate time scales,
because weather noises can cover climate signals.

+ In this study, a statistical SV method proposed by Kleemen (2003) will
be applied in BCC model.



The procedure to calculate the Singular vector (SV)

for the BCC model

X 1. mis the spatial grid number o

2) An ensemble of 30 predictions with lead time of 6 months is constructed by randomly

initial SST field with 30 “small” random patterns (A white-noise pattern in space with amplitude around
1E-8 ° (). The ensemble mean of SSTA at lead time of 6 months is denoted by Wo.

3) Each of the leading three correlation-EOF modes Eiof SST are added in turn to the initial condition
described in 2) and a new ensemble of 30 predictions is obtained. The corresponding ensemble means
are denoted by Y.

4) Calculate SV using Yo, W1, W2, ¥3 as follows.

» _




TLM
SV & Final pattern (Cheng et al. 2010)
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Singular Vector 1
Final Pattern 1
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Final Pattern Lead = 6 months

- S T S N G '

40°N < 77 _

FP at 6 months = £ Tz -
- = : 1. — . 0.2

lead from SV 0° Ik Yo :
Rl SR R ( g ; 02
methOd % ? = - Q-g —0.4

40°S ¥ e o = '
- q‘_ . Tt =< == -0.6
L3 = ” = 1 R = 2 - o8

80°S _ : . _ _ _ .

120°E 180°W 120°W 60°W 0° 60°E
Perturbation at Lead =6 months
\ ] L . . ,
Op | = —  —e—

80°N = £2 - g 0.8

- = <2 T “Tez- S= ‘ o

Perturbation growth at 6 40°N - L~ & g
months lead, using SV 2 Sz anah - ' 02

e e : o . o = : P

as initial perturbation O = = = G e T i
p— Q B — %. a - -0z
40°s £ —<e P = o

Fn =

tl. h . ‘—«-&é;b - se - L f:9 - 0.6
. z = -:g_’ﬁ::;a o

80°S 1 = B

120°E 180°W 120°W 60°W 0° 60°E



09

085

o8l
E .
=4 ~ - w
5 . -
4 o07sf ~ - 4 2
3 " =
0.7} .
065} 4
0.6} -
—+— BCC SV
055 — & BCC_LAF
— — — ENSEMBLES
----- CFS
0.5 L
1 2 3 4 5 6

ENSO hindcast skill (the NINO3.4 SSTA)

0.8

b)

06 s

0.2 —+— BCC_SV
1 —&—— BCC_LAF
— — — ENSEMBLES
-—-— CFS
''''' clim_std
01 1 1 L L
1 2 3 4 5
Lead (month)

Left panel: correlation, Right panel : RMSE

BCC SV (red line)
BCC LAF (green line)

ENSEMBLES (blue dashed line)

CFS (black dashed line)

‘ Cors

BCC(LAF):
BCC(SV):

embers

15 members

8 members
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Starting time: Oct.

ENSO hindcast skill (the NINO3.4 SSTA)
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BCC CSM1.1m,1991-2014, March

NINO3.4 SSTA (°C)
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BCC CSM1.1m,1991-2014, May
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BCC CSM1.1m,1991-2014, Oct.

NINO3.4 SSTA (°C)
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Correlation and RMSE skills improved at the NINO3.4 region
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. Climate coupled m
Resolution of Atm: T106 ( ~110 km ) ; Tropical ocean : 30 km.

Initial data :

Atm : NCEP daily reanalysis ( Air Temp., winds, SLP )
Ocean : NCEP_GODAS monthly, Pentad reanalysis

_—

Ensemble Members : 24 (15LAF+95SV)
Prediction range : 13 months ( from 2015.10.1~2016. 10.31 )
Hindcast time period : 1991~2010

Operational starting date2014 Dec.
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ENSO SST Indices (K): BCC/LCS SEMAP2.0 foreca
Monitor (OISST): 201410-201509; Forecast: 201510-2016809
Nino3.4
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* ENSO hindcast for 1991-2014 are conducted by BCC_CSM1.1m
using SV initial perturbation method.

* Compared with LAF method, ENSO prediction skills are improved
significantly for hindcasts starting from March and May
respectively.

* Correlation skill for 2m air temperature and 500hPa height are
improved over the most areas of China in summer.



