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Regional Climate Model – RegCM4

RegCM was originally developed at the NCAR (National Center for Atmosphere Research)

and has been mostly applied to studies of regional climate and seasonal predictability around

the world. RegCM is currently maintained the Abdus Salam International Centre for

Theoretical Physics (ICTP), Trieste, Italy. RegCM is a family of limited area models

(LAMs) in which large scale meteorological fields from GCM runs provide initial and time-

dependent meteorological lateral boundary conditions (LBCs) for high resolution RCM

simulations. The RegCM modeling system has four components: Terrain, ICBC, RegCM,

and Postprocessor. Terrain and ICBC are the two components of RegCM preprocessor.

Terrestrial variables (including elevation, landuse and sea surface temperature) and three-

dimensional isobaric meteorological data are horizontally interpolated from a latitude-

longitude mesh to a high-resolution domain on either a Rotated (or Normal) Mercator,

Lambert Conformal, or Polar Stereographic projection. Vertical interpolation from pressure

levels to the  coordinate system of RegCM is also performed. Surfaces near the ground

closely follow the terrain, and the higher-level surfaces tend to approximate isobaric surfaces.

RegCM uses the radiation scheme of the NCAR CCM3. The optical properties of the cloud

droplets (extinction optical depth, single scattering albedo, and asymmetry parameter) are

expressed in terms of the cloud liquid water content and an effective droplet radius. The

surface physics are performed using Biosphere-Atmosphere Transfer Scheme version 1e

(BATS1e).



Plain and Foothills Landscapes 

Mountainous Landscapes



A - A clear example of anthropogenic stress (Intensive sheep breeding) and Global warming 

(Desertification). Dedoplistkaro research area. B - Gergeti glacier at the slopes of mount Kazbegi

5033 m., Stefantsminda research area. C - Rare survivals of high mountain forests in Javakheti

highland at about 1900 m above sea level. D - Kolkheti wetland, marshes. Black Sea shore 

research area.
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Velocity of annual mean air temperature change oC in decade Velocity of January mean air temperature change oC in decade

Velocity of July mean air temperature change oC in decade Precipitation annual sum variation velocity % in decade

Development and validation of 1936-2008 year high resolution monthly gridded temperature and

precipitation data set for use in global climate change assessment for Georgia. 2010-2012, Shota

Rustaveli National Science Foundation



13



14



RegCM4 for South Caucasus region 

• The simulation was done from 1959 to 2100 inclusively.  The 
1961 -1990 period was taken as the baseline, compared to 
which current and future climate parameters and extreme 
events were evaluated. Out of 180 different parameters, 
available as a result of modeling, we analyzed the below-
listed climate parameters. Future scenarios were developed 
for the periods: 2021-2050 and 2071-2100. 

• Model was validated and tuned against observations gridded 
and point ones;

• Monthly temperature and precipitation bias correction was 
done with CRU data



The following climate parameters were studied to assess climate change in Georgian 
municipalities: 

1. Average annual and seasonal air temperatures (0C);

2. Total annual and seasonal atmospheric precipitation (mm);

3. Absolute maximum and minimum air temperatures (0C);

4. Evaporation (mm);

5. Height of snow cover (cm);

6. Average annual Number of snow days;

7. Average annual Number of heavy rains;

8. Average annual Number of frost days;

9. Average annual Number of hot days;

10.Duration of heating/cooling periods.



RegCM output files in GIS



RegCM output files in GIS



Extreme Precipitation Indices

Average number of PN80 from 1989-2008. 

PN80 - Number of days with precipitation above 80 mm intensity

Average PX1D from 1989-2008 .

Greatest 1-day total precipitation.

Average number of MDRY from 1989-2008. 

MDRY  - Maximum duration of consecutive dry days

Average number of MWET from 1989-2008

MWET - Maximum duration of consecutive wet days










