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Figure 8. As in Figure 7 but for Rx1day changes (%)
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Figure 9. As in Fig. 7 but for SDII changes (%)

Performances of the RCM-25km and
RCM-5km are relatively consistent in
projecting the SDII changes under both RCPs,
except for some parts in Central Vietnam. The
RCM-5km provides more detailed patterns
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than the RCM-25km. While the GCM shows a
significant general increase in projected SDII
over the study area, the RCM experiments
display an SDII decrease under both
scenarios. The higher the model resolution is,
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the smaller percentages of grid points with
significant changes under the t-test are, and
these percentages under RCP8.5 are more
extensive than those under RCP4.5 (Fig. 9).
The changes of SDII are consistent with
relative rainfall changes displayed in Fig. 7.
The reason is that the RCM experiments
overestimate the number of wet days (not
shown), and the percentage changes in the
number of wet days are much more minor
than the percentage changes in annual rainfall
amount (not shown), leading to the dominant
role of the rainfall changes (Fig. 7) in those of
SDII (Fig. 9).

5. Conclusions

This paper examines the performance of
three model experiments, including the EC-
EARTH GCM, and the downscaling RCM-
25km and RCM-5km, in the historical period
(1986-2005) and assesses future climate
projection of the 21st century over part of
Vietnam and the Lower Mekong Basin under
both RCP4.5 and RCPS8.5 scenarios. The
following are key findings of the analysis:

(i) The experiments generally capture the
spatial distribution of climatological rainfall
for the period 1986-2005, especially the
distinct difference during DJF between the
east and west of the study domain.

(i1) The satellite and station-based CHIRPS
dataset performs well at the 27 stations used
in this study in terms of climatological
seasonal  cycles. = However, = CHIRPS
underestimates extreme values in Southern
Vietnam and Northeast Thailand. Thus, it is
recommended to be careful when using
satellite-derived products in studying extreme
rainfall events.

(iii) The EC-EARTH GCM well represents
the observed rainfall cycles in the four sub-
regions of this study. However, its coarse
resolution limits its capability in well
reproducing extreme rainfall values.

(iv) Although the downscaling experiments
do not clearly show their advantage in

simulating average rainfall, they exhibit
significant added values when representing
extreme rainfall in the four sub-regions.
However, the high Skm resolution experiment
does not outperform its driving 25km
experiment in representing both the mean and
the extreme rainfall values. Thus, it can be
concluded that having a better resolution may
not compensate for having a good model
configuration with appropriate physical
schemes.

(v) The downscaling experiments can
modify the change direction of future rainfall.
While the EC-EARTH GCM generally
projects wetter tendencies over most of the
study domain, the downscaling RCMs project
a general decrease under both scenarios.
Regarding extreme rainfall, RXlday is
projected to increase for the three experiments
while the SDII changes follow the annual
rainfall values.

This study suggests that future efforts
should focus on reexamining the choice of
physical schemes used in the next RCM
downscaling experiment. The pre-defined
schemes used in this study might not suit the
region and the high Skm run. It is also of
interest to perform a downscaling experiment
at a convection-permitting resolution (~3km
or finer) in the future, which allows to
represent small-scale processes better and
avoid possible significant biases induced by
the convective scheme (Kendon et al., 2021).
Finally, the results of this study are based on
the experiments realized with only one given
GCM. Further analysis of an ensemble of
simulations with different driving GCMs
would be instrumental in assessing the
uncertainty of future rainfall projections over
the study region.
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