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Effect of the Application of the Different
Convection Parameterization Schemes and
Spatial Resolutions on the Performance of
RegCM Model in Simulating Precipitation,

Temperature, and Actual Evapotranspiration
(Case Study: Lake Urmia Basin)
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Abstract

The regional climate models play an important role in
simulating the atmospheric and land surface processes and are
considered as an important tool in climatic studies. Aimed at
comparing the performance of the different convection
parameterization schemes (Emanuel, Tiedtke, Kain-Fritsch,
Grell-AS and Grell-FC) in simulating precipitation,
temperature and actual evapotranspiration over the Lake
Urmia Basin, this study employed the RegCM4.5 model for
downscaling the outputs of NNRP1 model for a 5-year period.
Moreover, the effect of application of two different spatial
resolutions was investigated. The results showed that for the
48 km resolution, the Kain-Fritsch scheme, with a slight
difference from the Grell-AS and the Grell-FC, had the highest
performance in simulating precipitation and actual
evapotranspiration and the Grell-AS scheme had the highest
performance in simulating temperature. In the case of 12 km
resolution, the difference among stations in terms of the most
appropriate convection scheme for simulating precipitation
was high; but in the case of temperature, the Kain-Fritsch
showed the superiority. Also, the comparison of the results for
two spatial resolutions showed that, in most cases, application
of the 12 km resolution resulted in no improvement in the
simulation performance. Thus, the application of the Kain-
Fritsch scheme and the 48 km resolution are recommended for
the Lake Urmia Basin.
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Fig. 1- Geographical location and topography map of the large domain (blue continuous line) and the small
domain (red dashed line) of the model run, location of the Lake Urmia Basin in northwest of Iran and
distribution of synoptic stations (1: Urmia, 2: Takab, 3: Mahabad, 4: Maragheh, 5: Sarab, 6: Tabriz, 7:
Sahand) over the Lake Urmia Basin (inset)
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Fig. 2- Spatial distribution of the correlation coefficient and RMSE index for the different convection
schemes and monthly variables of precipitation, temperature and actual evapotranspiration at the scale of
the large domain grid points (48 km spatial resolution) over the Lake Urmia basin
9 35 9 Lod ¢,y (g e 9 b o illiSeo (o ,l9a ybo (15 RMSE (jad Ll g (Simsod o pod (J0 2595 =T JSud
daogyl daly )3 Ad g 03gume 13 (FA KM GlKe SUSKW) 539 9 pold 4 b5 (wlide 15 Aildlo 28lg § 25

YEY ke o) 25lowd ceaaom Jlw oyl !t O gobio Ciliios
Volume 18, No. 1, Spring 2022 (IR-WRR)
K



Precipitation Temperature Evapotranspiration

MBE AV MBE AV MBE
< 4
>
c
[3°]
S
L
T —— e S —
050051152 -08 0 08 32101 2 08 0 08 2 -1 0 1 2

Tiedtke

2 10 1 2 68 0 08

J
o)
£
&
c
©
N4

—1 —n—

04 0 04 08 08 0 08 0.8 0 08 2 -1 0 1 2
%)
<
2
O

—— — —n—

210123 08 0 038 210 1 2

Grell-FC

040 040812 -08 0 08 210123 08 0 08 2 -1 0 1 2

08 038
Added Value Precipitation MBE (mm/day)
[ Ce -
-1 -0.5 0 0.5 1 -3 -2 -1 0 1 2 8
Temperature MBE (°C) Evapotranspiration MBE (mm/day)
[ . B I e .
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3

Fig. 3- Spatial distribution of the AV and MBE indices for the different convection schemes and monthly
variables of precipitation, temperature and actual evapotranspiration at the scale of the large domain grid
points (48 km spatial resolution) over the Lake Urmia basin
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Fig. 6- The correlation coefficient (a), RMSE and NRMSE (b), AV (c), and MBE(d) for the monthly
precipitation for the different convection schemes for each grid point of the small domain (12 km spatial
resolution) corresponding to synoptic stations over the Lake Urmia basin (UR: Urmia, TK: Takab, MH:

Mahabad, MR: Maragheh, SR: Sarab, TB: Tabriz, SH: Sahand, TO: Total stations)
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Fig. 7- Taylor diagrams of the different convection schemes performance in simulating the monthly
precipitation in 12 km (red symbols) and 48 km (black symbols) resolution in comparison to the observed
values of precipitation at each synoptic station over the Lake Urmia basin
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Fig. 8- The correlation coefficient (a), RMSE and NRMSE (b), AV (c) and MBE(d) for the monthly
temperature for the different convection schemes for each grid point of the small domain (12 km spatial
resolution) corresponding to synoptic stations over the Lake Urmia basin (UR: Urmia, TK: Takab, MH:

Mahabad, MR: Maragheh, SR: Sarab, TB: Tabriz, SH: Sahand, TO: Total stations)
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Fig. 9- Taylor diagrams of the different convection schemes performance in simulating the monthly
temperature in 12 km (red symbols) and 48 km (black symbols) resolution in comparison to the observed
values of temperature at each synoptic station over the Lake Urmia basin
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