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ABSTRACT

The results of 30x30 kms spatial resolution dynamic downscaling for tropical America (the domain 30-120°W and 15°S-25°N that includes Northen South America, Central America and Caribbean) using WRF model, are
presented. Simulations for 1981-2015 period with CFSR reanalysis as boundary conditions were made for validation and calibration, and for climate change scenarios, two CMIP5 models (CCSM4 and MPI-ESM-MR) for
the RCP 4.5 scenario at 2011-2040 period are presented. The progress in a project oriented to produce high spatial resolution (10x10 kms) climate change scenarios for northwestern of South America also will be exposed.
This presentation summarizes the advances achieved by the research group “Weather, climate and society” in the project “Analysis of the regional expressions of the global warming and climate change in Colombia”.

INTRODUCTION

The global models used in the CMIPS5, that supported the IPCC AR5, have a very gross spatial resolution (the finest resolution is 110 x 110 kilometers). However, in different regions for
practical purposes it is necessary to have information on climate change scenarios in resolutions of the order of 50 x 50 kms and more detailed spatially. An option to have this information is
the dynamic downscaling of the global models using regional models in high spatial resolution (less than 50 x 50 kms). Several regional models (REMO, PRECIS, among others) have been
used for this purpose. In this work the WRF model was used to generate spatial resolution scenarios (30 x 30 km) for tropical America. This poster summarizes the results obtained in climate
change scenarios building for annual precipitation and temperature for the period 2011-2040, based on CCSM4 and MPI-ESM-MR data.
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Simulations were made over two domains: the first one at 30x30 . e - o
kilometers of spatial resolution covering Tropical America, and the | - e CFSR R \ W 2 CFSR

second one at 10x10 kilometers covering Colombia, Ecuador,
Panama and part of the Northern South America. As boundary
conditions, data at 0.5° (55Km aprox.) from Climate Forecast System
Reanalysis (CFSR) were used. For scenarios, data from CCSM4 and
MPI-ESM-MR models were used. The simulations were made for
1981-2015 period for CFSR data, and 1981-2005 period for CCSM4
and MPI-ESM-MR models as historical data, and 2011-2040 period
under RCP 4.5 for climate change scenarios. =
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The monthly historical data generated with WRF simulation for the first
domain (30x30Km) were validated with University of DeLaWare data
(Willmott & Matsura, 2001). In all cases, correlation and BIAS shows
good results for most of the South and Central America and the
Carribean. For the second domain (10x10Km), the results were
validated in multiple studies with station data (Armenta, 2013; Serna,
2013; Pabon et. al. 2013; Peina, 2016; Bulla-Portuguez, 2017).
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CLIMATE CHANGE SCENARIOS: RESULTS

of )\ P T ]
N ‘ v p_—_ U
[ s - : =
~ \"\,,/' > 0y = —?%’-%’w:ﬁd - -
I " e \ —= N

TN !
(o= = .
>
4 % N> —
J % - s
N 23 4 — S 5 )
AN\ P J - RS 4
) B
N N g B g .
PRSI N A= -
(O Y= 5
P J K ) = A
"N, /] 7, ¢
ROR R N
3>, ¢ (o
A\

_ MEAN TEMPERATURE

- Entre 0 y 500 mm Menor a 8°C
W
HE
1981 2015 nire 1000 y 1500 mm 1981 2015 D 12 a 16°C
| |
- Entre 1500 y 2000 mm
u u u u De 16 a 20°C
Historical [P Historical
- ; ~ e . De 20 a 22°C
3 TR, U - Entre 2500 y 3000 mm i 7 -
= v [ De 22 a24°C
e / v - Entre 3000 y 5000 mm
5 - De 24 a 26°C
6 - Entre 5000 y 7000 mm Sehs
| Entre 7000 y 9000 mm -De 26228°C
- Mayor a 9000 mm - Mayor a 28°C

CCSM4 MPI-ESM-MR CCSM4 .. MPI-ESM-MR
2011-2040 2011-2040 2011-2040 ! ~ 2011-2040
RCP 4.5 RCP 4.5 RCP 4.5 .' RCP45
-2 @ = | R i P |
S F e CCSM4 . ¥ e CCSM4

Entre -40% y -30% Entre -2 y-1.5°C

Entre -30% y -20% Entre-1.5y-1°C

- Entre -20% y -10%

«ws CHANGE IN ANNUAL
===  MEAN TEMPERATURE (°C)

RCP 4.52011-2040 vs.
we HISTORICAL 1981-2015

- Entre 10% y 20%

- Entre -1y -0.5°C

- Entre -0.5y -0.2°C

CHANGE IN ANNUAL
PRECIPITATION (%)
RCP 4.5 2011-2040 vs.
HISTORICAL 1981-2015

- Entre -0.2 y 0°C

rEntre 0y 0.2°C

- Entre 0.2 y 0.5°C

-rEntre 0.5y 1°C

Entre 20% y 30% Entre 1y 1.5°C

Entre 30% y 40% Entre 1.5y 2°C

Mayor al 40% Mayor a 2°C

REFERENCES

« Armenta, G. E. (2013). Detailed analysis of the F6hn effect generated by Oriental Andes on the upper Magdalena's river (Huila and Tolima). National
University of Colombia.

 Bulla-Portuguez, P.A. (2017): F6hn effect in the Cesar’s river valley. National University of Colombia. e WGRP ¥ mHI
« Pabon, J.D., Marin, R., Diaz, C., Armenta, G. and Dorado, J. (2013) Hidroclimatic modeling of water supply basins for Bogota-region using WRF model. T| E M PO vy e, S ur Ty, B i, el

Fundacion Universidad Central. Facultad de Ciencias Humanas \ ’1;‘%? NACIONAL ol : & O % IFAECI
- Peiia, Yamile (2016): Analysis of hailstorms in Colombia. National University of Colombia. ‘ SOCIEDAD SedeBorctl | oy O COroMe %. D (o
« Serna, N. J. J. (2013): “El NiAo/La Nifa effect over the frecuency of extreme precipitation events in the “Sabana de Bogota”. National University of Colombia. . =1 g

« Willmott, C. J. and K. Matsuura (2001) Terrestrial Air Temperature and Precipitation: Monthly and Annual Time Series (1900 - 2014),
http://climate.geog.udel.edu/~climate/html_pages/README.ghcn_ts2.html.



	Página 1

