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Table 2- De Martonne index threshold and climatic

range
Climate Index
Dry <10
Semi-Dry 10-19.9
Mediterranean 20-23.9
Semi-Humid 24-27.9
Humid 28-34.9
Very Humid >35

Gl Y Jsoz o) doles Gl 505 Gl aaslsl o
Al astie dxlllas 050 ddlaie o AL Ver S0

Cot Colun do)pd g (ool gunail ¥ ISG jo
Soolaiul b jeaS calizs lapldl 51 SO o iligy
el 00l o0ls yLis CRU (glos 9 )b (slaosls

40N
3
35N 2
3 35
© i 28
° )
g 2
k-] <l
3 g 20
30N é 10
3
25N /
44E 48E 52E 56E 60E
Longitude
099y bl 5 59l (o8l (>l (gussaib Y IS
O slego

Figure 2- Classification of the Iran's climatic
regions based on the De Martonne method
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Table 1- Schemes used in this simulation

Land Planetary Cumulus
Experiment Surface Boundary Parameterization
Scheme Layer Scheme
EXP_1 Kuo
EXP_2 Holtslag Grell
EXP_3 BATS PBL Emanuel
EXP_4 Tiedtke
EXP5 Kain
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during 2014-2019 for the dry climate region
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Table 3- Correlation, RMSE and MBE of RegCM4 forecast against CRU

Climate Index Kain Tied. Em. Grell Kuo

Dry 0.869 0.959 0.957 0.954 0.955

Semi-dry R 0.933 0.959 0.934 0.954 0.955

Humid, Semi-Humid, Tropical 0.968 0.778 0.843 0.756 0.975
Very Humid 0.928 0.956 0.952 0.95 0.952

Dry 4.37 4.208 3.981 4.584 3.724

Semi-dry RMSE 3.732 3.542 3.529 3.86 3.068

Humid, Semi-Humid, Tropical 2.965 2.619 2411 2.823 2.189
Very Humid 3.158 2.984 2.642 3.029 2.373

Dry -3.55 -3.7 -3.41 -4.09 -3.06

Semi-dry MBE -2.81 -2.97 -2.55 -3.31 -2.31

Humid, Semi-Humid, Tropical -1.49 -1.7 -1.4 -1.94 -0.96
Very Humid -1.75 -2.08 -1.63 -2.16 -1.17
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Figure 7- Taylor diagram for convection schemes

in temperature forecast during November-May in
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and very humid climate 2014-2019
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Table 4- Comparison of correlation, RMSE and MBE
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temperature forecast

MBE RMSE r Forecast
-2.74 3.086 0.96 Direct (DMO)
-0.45 0.59 0.99 Corrected (BS)
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Abstract

Reliable prediction of monthly temperature plays an important role in climate smart agriculture sustainable food
production and reducing climate-related risks. This study was carried out with the aim of improving the accuracy
of the Iran's monthly temperature prediction during the cold season (November to May), which is main autumn
planting season. For this purpose, the skill of different convection schemes of RegCM4.5 model, including Kuo,
Grell, Emanuel, Tiedtke and Kain, in predicting the monthly temperature values in different climates across Iran
was studied. Then, based on the suitable convection scheme for each climatic zone, a combined convection-
climate zone model was proposed for the whole country. The initial and boundary condition data of CFSv.2 global
climate prediction model with a horizontal resolution of 0.95 x 0.95 degrees in the period of 2014-2019 were
downscaled to the 30 x 30 km resolution and the results were compared with the CRU temperature data. The
results showed that the combined climatic zone-convection scheme approach is able to improve the accuracy of
monthly forecasts, so that the statistical indices r, RMSE and MBE are improved from 0.96, 3.09 °C and -2.74°C
respectively to 0.99, 0.59 °C and -0.45 °C. The results of this research demonstrate that the sensitivity of
temperature predictions by the RegCM4.5 model is influenced not only by the convection schemes but also by
the climate type of the study region.
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