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Multi-week prediction of South-
East Asia rainfall variability
during boreal summer in CFSv2
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Guidance
| |[statistical model | Dynamical model

Weekly Regression™2 NCEP/GEFS ~ CFSv2
Forecast Analog NAEFS
MOS JMAJ/EPS

CWB ~ EC ~ NCEP ~ JMA...

CFSvZ Weeks 1 & 2 Precipitation
16 Member Ensemble Mean Forecast from O1MNov2013
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Week Z Ancmalies {rmm /da SGMovZd13—16Nov2013

-Z20-16—-12 -8 -4 -2 -1 1 2 4 g 12 18 20



Objectives

e Assess prediction of the sub-monthly variability
in South-East Asia during boreal summer in the
National Centers for Environmental Prediction

(NCEP) Climate Forecast System version 2
(CFSv2).

* |nvestigate the dependence of the prediction
skill on the ISO (MJO/BSISO) activity



South-East Asia

Studying Domain: South-East Asia(10°S-30°N; 60°E-150°E)
Boreal Summer:01May~30Sep




Data

v' Observation (1May~30SEP from 1999 to 2012)

I. Precipitation: CMORPHcPc MORPHing technique)
O Regrided from 0.25x0.25 degree to 2.5x2.5 degree
O Saved data between 30°S and 30°N to focus on the South-East
Asia

IT. U8B0, Zb00: CF SR (climate Forecast System Reanalysis)

v'Forecast

I. Precipitation , U850, Z500: CFSV2

O Four 45-day Hindcasts runs from every 00, 06, 12, and 18UTC
cycles

O Daily Climatological mean is calculated as 4-members average



Anomalies

Total: Q X:10°5-30°N
' _ Q Y:60°E-150°E
O TOT(xl Y, yr', d)- O - Oclm 0 d:01May~30Sep
d Yr:1999~2012
Q :11-44
Q Z:wk1l-wké

Inter-annual:
O';.(x,y,yr.d) =Ave (O';or, d-45:d+45)

Intra-seasonal:
O'1s(x,y.yr.d)= O'yor - O'14



i) Prediction Bias



4 Weekswkf\ver'age of Bias

CFSv2 Ramnfall UBS0 7500 Bias
LFSv2 Prec

» Precipitation:

= Dry Bias: South China Sea and
western Bay of Bengal

= \Wet Bias: Eastern Arabian Sea,
west India, west Burma, Burma Sea
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e § ‘ "

FAE
pill
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= The easterly wind bias exists south
of the Bay of Bengal, southern

a N 5 Indian and eastern Arabian Sea

- and westerly wind bias to the west,
hea—" W IE e 6 ie /Smg consistent with precipitation bias.
30N CFov2 2900 ] __ ) - b ZS OO:
20y ¥ -
S ’ = A negative bias in most part of the

region, corresponding to an
atmosphere that is too cold bias.
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ii) Prediction Skill



Ave of Corr Wkl (Prec, U350, 7500) Spatial average of
——Prec  ——US50  ——7500 Tempor'al anomaly
-e-prec |5 -e-0350 1527500 55| correlation coefficient

(ACC) of total and
intraseasonal anomalies

Corr

0.9

* When the lead time increases, the
correlation decreases dramatically
especially the first three weeks.

e The skill for total Z500 anomalies
is higher than that for U850 and
rainfall.

e The differences in ACC skill
between total anomalies and
intraseasonal anomalies increase
with lead time
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iii) Dependence on MJO/BSISO

Madden-Julian Oscillation (MJO)
Boreal Summer Intraseasonal Oscillation (BSISO)
Wheeler and Hendon 2004;Lee et al. 2013
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Relationship of the IS prediction
skill & BSISO Amplitude

(a) Prec (b)) U850
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ACC of precipitation as a function of
target week and initial BSISO phase

Lead Week

. Composite observation anomalies
(mm/day)
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- Summary

 We analyze several aspects of sub-monthly
prediction skill of the NCEP CFSv2 model, including

1) provide an overall evaluation of the CFSv2 in multi-
week prediction

2) diagnose the prediction skill of the total anomalies
versus that of intraseasonal anomalies

3) examine the dependence of the prediction on the
activity of intrasesaonal leading modes.

 The result provides forecasters with guidance on
how real-time forecast from CFSv2 can be used in
one month outlook decision-making.



Index

RMM

BSISO

New BSISO

Reference | Wheeler and Hendon 2004 Kikuchi et al. 2011 Lee et al. 2013

Method Multiple EOF Extended EOF Multiple EOF

Variable OLR, U200, U850 OLR OLR, U850

Domain Meridionally averaged over | 30°S~30°N 10°95~40°N, 40°~160°E
1595~15°N

Period Whole year DJF, JJIA May-Sep

Filter % Removed first 3 Research : % Removed first 3

harmonics

+* Subtracted linear
regression of ENSO

+»» Subtracted last 120 days
mean

* Lanczos band-pass
filter with cut-off
periods 25-90 days
and 139 weights.

Real time :

** Removed first 3
harmonics

«» Subtracted last 40
days mean

+ 5 day tapered
running mean.

harmonics

+* Subtracted last 120
days mean




X:10°S-30°N; Y:60°E-150°E

d:01May~30Sep
Yr:1999~2012
l:1-44
Z:wk1-wk6

Raw Data

==
Daily-Mean
Climatology

(1999~2012)
- J

<

Daily-mean
anomaly

l\/

Weekly-mean
anomaly

O (x,y,yr,d)

O.(x,y,d)
1) Average of O (x,y,yr,d)
2) Annual mean + 4 harmonics

Raw anomaly:

O';o7(X,y,yr,d)=0-0,

Interannual:

O'\A(x,y,yr,d) = ave (O';5y, d-45:d+45)
Intraseasonal:

O's(x,y,yr,d)= O'rgr - O’

O'sorw(Xy,yr,d)= ave (O';oy, d+0:d+6)

y O',(%,y,yr,d)=ave (O';, d+0:d+6)

Anomalies

F (x,y,yr,d,l)

F(x,y,d,l)
1) average of F (x,y,yr,d,l)
2) Annual mean + 4 harmonics

Raw anomaly:

F'ror(x,y,yr,d,1)=F-F,

Interannual:

F'A(x,y,yr,d,1) = ave (F';op, d-45:d+45)
Intraseasonal:

F'\s(x,y,yrd,1)=Fior - F'A

Frotw(XYyr,d, 1)= ave (F1gp 1+1:1+7)

F sw(Xy,yrd,1)=ave (F g, 1+1:1+7)

F ror(XY,¥1,d,2)= ave (F'1op, 1+8:1+14)
F (X y,yr,d,2)=ave (F, 1+8:1+14)

F rorw(X,¥,¥1,d,6)= ave (F'1oy, 1+36:1+42)
F ., (%y,yr,d,6)= ave (F, [+36:1+42)



CFSv2 Forecast Data

Ollan Initial Date 31 Dec
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CFSv2 Forecast data




