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Datasets and indices
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The interdecadal variability of the strength of TBO
transitions is not related to an I0OP-like signal in the
majority of the CMIP models

s NINO-34

CMIP3 simulations from 24 models: 20c3m scenario (1850-2000)
CMIP5 simulations from 35 models: historical scenario (1850-2006)

— at least 3 ensemble members for more than half of the models

Indian and Asian monsoons > JJAS
Australian and Maritime Continent > DJFM

Model assessment

Interdecadal variability of TBO transitions

We split each time-series into 15-year periods, and for each period, we calculate the correlation coefficient between the
Indian summer monsoon rainfall and the following Australian monsoon rainfall (in-phase transition of the TBO), and the
correlation coefficient between the Australian monsoon rainfall and the following Indian monsoon (out-of-phase transition
of the TBO). We repeat this across ensemble members when available.
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We now assess as to whether results from the few observed 15-year periods could arise from an interdecadal variability such as captu-
red by the CMIP models. We use a Monte-Carlo method, which consists of randomly resampling (10* times) correlation coefficients
from the distribution of a given model. This gives the probability to find the observed series of correlation coefficients assuming that
they follow the model distribution (and allowing an uncertainty of +-0.1 on correlations). This is done for AWAP/APHRODITE (left)
and for GPCC (right). The significance (into brackets) is estimated by comparing the probability of observed series of correlations to
the probability of each of the 10* randomized series. For instance, a significance of 90% means that only 10% of the randomly sampled
series of correlations are more probable than the observed one.

Strong inter-decadal variability of the two

*Most CMIP models, reanalysis, and observational products show
more significant in-phase transitions from the Indian monsoon to
the following Australian monsoon than out-of-phase transitions.

TBO transitions in the CMIP models.

Only ~10% of the CMIP models are very likely
to produce six 15-year periods presenting

TBO transitions similar to the ones from
GPCC.

*The observed period is marked by out-of-phase transitions from the
Australian monsoon to the following Indian monsoon, but the signifi-
cance of the anti-correlation is weak. By contrast, numerous CMIP

models show more significant in-phase than out-of-phase transitions.| ' In other words, a majority of the CMIP models

capture an interdecadal variability of the

(these results are described 1n L1 et al., 2012). TBO that is not consistent with observations.
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- Large spread in both Indian and Aus-

tralian average monsoon rainfall and
1n their interannual variations.

- While the multi model mean
monsoon rainfall from 60 CMIP
models fall within the observational
uncertainty, considerable  model
spread exists.

- Rainfall seasonality consistent across
observations and reanalysis, but most
CMIP models have biases in monsoon
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lag-correlation between LAUS at
year(0 and monthly NINO34.

season duration, with CMIP5 models

generally performing better than
CMIP3.

- Most models reproduce the observed
ENSO-Australian monsoon telecon-
nection, with the strength of the rela-
tionship dependent on the strength of
the simulated ENSO.

- The Indian monsoon-ENSO rela-
tionship 1s affected by overly per-
sistent ENSO events in many CMIP
models.

JFMAMJ JASONDJ FMAMJ JASONDJ FMAMJ JASONDJ FMAMJ JASOND
lag-correlation between LIND at
year(0 and monthly NINO34.

- Models with stronger monsoon-
ENSO relationships generally have a
stronger monsoon-I0D relationship.
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Correlation coefficients related to
TBO transitions for different IPO
phases. Each bar is centered on the
mean correlation for every 15-year
period of a given phase, and its
width shows the standard error
(stdVN). IPO phases are estimated
using 15-year averages of OND
NINO34.
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Meehl and Arblaster (2011)
have suggested that the
decadal variability of the
TBO could be related to the
IPO: warmer Pacific SSTs
being associated with less
biennial Indian monsoons.
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This is however not found
in most of the CMIP simula-
tions that show no signifi-
cant change in the strength
of TBO transitions as the
IPO phases vary.
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