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Introduction

Regional Climate Models (RCMs) better
simulate local changes Iin atmospheric
circulation in areas with complex orogra-
phy such as Central America [1]. Specifi-
cally in the study region (Caribbean slope
of Costa Rica), no specific works focused
on extreme precipitation were found. The
high-resolution RCMs of the recent pro-
ject integrated in CORDEX-CORE [2]
over Central America, Mexico and the
Caribbean (CAM), have shown improve-
ments by including ocean-atmosphere in-
teractions leading to a better representa-
tion of key circulation patterns in the re-
gion [1,4]. CORDEX-CORE models [2]
provide a comparable set of high-
resolution projections, which Is approxi-
mately 22km for CAM-22.
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Data and Methodology

3 RCMs (RegCM4-7, REMO2015 and
CRCMS) driven by 3 different Global Cli-
Imate Models (GCM) were selected.

Monthly and extreme monthly rainfall
(25" and 75" percentile) in the historical
experiment (1985-2005) and the RCP8.5
scenario for 2-time horizons: 2040-2069
and 2070-2099 were analysed. The
study area was delimited to the Caribbe-
an slope of Costa Rica and the outputs
were interpolated to a common 0.25° by
0.25° g¢grid. Validation was performed
using quality database of 28 weather
stations. This research is focused in 2
months that presented opposite and sig-
nificant behaviours in the trend analysis:
September (negative) and December
(positive) [3] (Fig. 1).
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Figure 1. Delimitation of the RCMs. Solid black
line (CORDEX-CAM region), and the solid red line

—1594 (2021).

of Climatology, 40, 1396—1420 (2019).
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The validation results for September 3 . ’
(December) show, in general, an overesti- 42 ' Ya 7 a2 A%
mation (underestimation) of monthly rain- -
fall. Regarding extreme rainfall, the 25thi@ . F .~ f7 0 pfa.g =N
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Figure 4. Percentage bias (%), 75th percentile in
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Figure 2. Percentage bias (%), 25th percentile in Sep-

tember precipitation by RGM.

For September and December, most of the‘q
models project increases of mean rainfall

to the east-southeast whereas more inter-
model variability is presented to the west-
northwest for the near future period. For
September, the increases or decreases
deepen, while for December, the decrease
deepens in most models (5) for the second
horizon with respect to the first. In Septem-
ber, near future changes of the 25th per-
centile (Fig. 3) is positive in almost all the
study region according to 5 RCMs, nega-
tive for 2 RCMs and spatial heterogeneous

for the rest.

In December, near future
changes for the 75th percentile is negative
according to most of the RCMs, which pre-
sent deepening of the decrease in rainfall
in the second horizon (Fig. 5).
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Figure 5. Signal of change, 75th percentile in De-
cember, 2070-2099.

Conclusions

. The overestimation behavior is more
homogeneous in September for all
models, while iIn December there is
more variability between underestima-
tion and overestimation.

. The signal of future change is lower
than the bias analysed during the vali-
dation stage, indicating the high uncer-
tainty involved in the projections.

. It is difficult to indicate whether rainfall

e R R increases or decreases according to
o i P\~ [, - the projections for each selected

e month, as there is little agreement be-
0 * L e | =~ tween the results. However, in Sep-
. Ol RN, —H tember, there are slightly clearer
s B (increasing) signals than those seen in

gt ) et December (hybrid). This is consistent
§ XL S with IPCC (2023) in its analysis for the

Figure 3. Signal of change, 25th pe

ber, 2040-2069.

(the cut made for the RCMs). I
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