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Motivation

Decompose tropical seasonal rainfall into independent modes and then examine the
teleconnections from them to the extratropics.
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1)

2)

Procedures of the rainfall mode decomposition

Remove the ENSO related variability from rainfall data,
and then apply REOF analyses to the residual
Regress the time series of the REOF modes to various

global fields

Why take the residual?
EOF (or REOF) analyses to the raw data would cause part of ENSO signal mixed

to
other modes (Peng et al. 2014)

2051

Nine3.4 Index & Prate Regr

a)Nino3.4 Index

. 5"‘I'l'l'hl""'lrl"rj"l’]r']l""'l"t"'l

980 1985 1990 1995 2000 2005 2010 2015 2020
b)Prate Regr to Nino3.4 (28%)
1 7 7% A

y/ 3
(7 R

LI |
-4 -2 -1 -05-025025 05 1 2 4



1. REOF/RPC 1-4 originate in
the tropics (see later
analyses);

2. Weak downward trend in
mode 3

REOF/RPC modes of rainfall residual
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Rainfall vs SST
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Forcing-Response relationship check: rainfall vs S200

atmosphere response to steady tropical heating (Gill, 1980)

imposed heating

latitude y o

symmetric Kelvin wave
Rossby gyres east of heating
west of heating

DJF STRM&Prate Regr to Ninold.4

Q0N B

60N {1

30N -7

EQ X

308

180 120W : BOE 120E 180

Based on Gill (1980) forcing-response pattern and ENSO pattern, the four S200 patterns are all
primarily forced by the corresponding rainfall modes.



Corresponding Z200 Patterns

Dotted areas are with
95% significance level




Application to Climate Attribution

DJF Z200 Patterns: ENSO and Trend
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Reconstruction of Z200 for 2018/19 DJF
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California precipitation deficit in DJF 2015/16

Reconstruction of Z200 for 2015/16 DJF
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It appears multiple tropical rainfall
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Summary

Seasonal tropical rainfall modes beyond ENSO are obtained b?/
applying REOF analysis to the data with canonical ENSO signal linearly
removed, and the associated tropical-extratropical teleconnection
patterns are identified with a regression procedure;

The four leading rainfall modes originate in the tropics because the
corresponding rainfall-atmospheric circulation patterns well match
the typical forcing-response pattern;

The time series of the rainfall modes and the associated
teleconnection patterns, together with ENSO teleconnection and local
trend, are applicable to climate attribution analysis.

The attribution analysis method.olo_%_y can separate tropically forced
and long-term trend related variability from the extratropical natural
variability. In perspective, it is also applicable to the analysis of
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