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The authors examined response of Australian monsoon to LGM forcing among
CMIP5/PMIP3 multiple models. Simulated annual range of Australian monsoon rainfall
during LGM is larger than present day, distinct from other regional monsoon systems.
However, in a previous paper published in 2016, it has been already explored that this
unique monsoon behavior was found among CMIP5/PMIP3 models and changes in
land-sea contrast (due to change in land sea configuration arising from sea level drop)
and east-west SST gradient are important for that. In that paper, the authors empha-
sized dynamic contribution to the spring-to-summer monsoon enhancement (rooted
from changes in land-sea contrast and SST gradient) because thermodynamic con-
tribution (reduced surface water vapor rooted from surface cooling) cannot explain
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this enhancement. Most of the contents described in the current paper are just re-
confirmations of previous paper (Yan et al. 2016).

In the current paper, the authors also tried to quantify relative contributions of dy-
namic and thermodynamic components related to the LGM Australian monsoon re-
sponse. However, their quantitative decomposition is not reasonable. They did not
follow widely-accepted methodology decomposing dynamic and thermodynamic com-
ponents of rainfall response under climate change based on concepts of atmospheric
water vapor budget. They also simply compared model-ensemble-mean anomaly be-
tween LGM and present day and dismissed inter-model differences in regional gradi-
ents in temperature, pressure and circulation response although they are essential for
their main discussion. As an overall evaluation, novelty of this study seems very limited.
I would like to recommend the authors to conduct any additional tests (e.g. Chiang et
al. 2003: Toracinta et al. 2004; Ueda et al. 2011) to quantify effect of the land configu-
ration (for example) to the Australian monsoon circulation and rainfall. Such sensitivity
tests in addition to the quantitative evaluation of the hydrological response in multiple
models are necessary for improving quality of this study.

Other comments

1. Please follow commonly-used dynamic-thermodynamic decomposition method. In
line 165-173, 183-191 and other parts, ratio of specific humidity change should not be
simply converted to that of precipitation change. Please read carefully Held and Soden
2006, O’Gorman et al. 2012 to catch current understanding of response of hydrological
cycle under climate change, and Chou et al. 2009, Seager et al. 2010, and Chadwick
et al. 2013 to understand widely-accepted methods for decomposition of dynamic and
thermodynamic contributions to rainfall response under different climate states.

2. Please show inter-model consistency in (1) regional gradient in surface tempera-
ture, sea level pressure and rainfall, and (2) east-west SST gradient. In this paper,
the authors checked inter-model consistency in LGM anomaly compared to PI. How-
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ever, inter-model consistencies in the regional gradients in LGM anomaly (for example,
are east-west dSST gradients really consistent among 7 models?) are not accessed
although they are essential for the conclusion.

3. Please check inter-model consistency in LGM land configuration. Although the LGM
land configuration was specified in PMIP3 protocol, land configuration implemented in
each model could be different because model resolutions are much different between
different model. Land-sea mask data in native grid of each model should be checked
because any inter-model difference possibly affect inter-model difference in results.

4. Figures S1 and S2 seem identical to Figures 2 and 1 of Yan et al. (2016). You may
need any copyright permission from Springer-Nature.

5. Line 26: relative -> related?

6. Line 41-44: I couldn’t catch what do you mean here. Are “the local processes” you
mention here land-sea configurations?

7. Line 110: thermal dynamics -> thermodynamic

References Chadwick, R., O. Boutle, and G. Martin (2013), Spatial patterns of precip-
itation change in CMIP5: Why the rich do not get richer in the tropics, J. Clim., 26,
3803-3822. Chiang, J. C., M. Biasutti, and D. S. Battisti (2003), Sensitivity of the At-
lantic Intertropical Convergence Zone to Last Glacial Maximum boundary conditions,
Paleoceanography, 18(4), 1094, doi:10.1029/2003PA000916. Chou, C., J. D. Neelin,
C.-A. Chen, and J.-Y. Tu, 2009: Evaluating the “rich-get-richer” mechanism in tropical
precipitation change under global warming. J. Climate, 22, 1982-2005. Held, I. M.,
and B. J. Soden, 2006: Robust responses of the hydrological cycle to global warm-
ing. J. Climate, 19, 5686-5699. O’Gorman PA, Allan RP, Byrne MP, Previdi M (2012)
Energetic constraints on precipitation under climate change. Surv Geophys 33:585-
608. Seager, R., N. Naik, and G. A. Vecchi, 2010: Thermodynamic and dynamic
mechanisms for large-scale changes in the hydrological cycle in response to global

C3

https://www.clim-past-discuss.net/
https://www.clim-past-discuss.net/cp-2018-24/cp-2018-24-RC2-print.pdf
https://www.clim-past-discuss.net/cp-2018-24
http://creativecommons.org/licenses/by/3.0/


CPD

Interactive
comment

Printer-friendly version

Discussion paper

warming. J. Climate, 23, 4651-4668. Toracinta ER, Oglesby RJ, Bromwich DH (2004)
Atmospheric response to modified CLIMAP ocean boundary conditions under the last
glacial maximum. J Climate 17:504-522 Ueda, H., H. Kuroki, M. Ohba, and Y. Ka-
mae, 2011: Seasonally asymmetric transition of the Asian monsoon in response to ice
age boundary conditions. Clim. Dyn., 37, 2167-2179. Yan, M., Wang, B., and Liu, J.
2016: Global monsoon change during the Last Glacial Maximum: a multi-model study,
Climate Dynamics, 47, 359-374.

Interactive comment on Clim. Past Discuss., https://doi.org/10.5194/cp-2018-24, 2018.

C4

https://www.clim-past-discuss.net/
https://www.clim-past-discuss.net/cp-2018-24/cp-2018-24-RC2-print.pdf
https://www.clim-past-discuss.net/cp-2018-24
http://creativecommons.org/licenses/by/3.0/

