1S il gen ol las

|.R.OF IRAN
METEOROLOGICAL
O?G'N\ZWUOV\

Journal of theNivar Vol. 47, No. 120-121, Spring and Summer 2023, P. 15-36

Homepage: https://nivar.irimo.ir (Research Article)

Projection the extreme temperatures of Iran's cold season using a multi-model ensemble
with socio-economic scenarios of CMIP6 models

Ahmadi, M.1¥ " | Azadi, M.2 *“" | Layeghi, B.>"~" | Babazadeh, D.}

1.Corresponding author, I.R. of Iran Meteorological Organization (IRIMO), Tehran, Iran. E-mail:
Amir_Siahsarani@yahoo.com

2. Research Institute of Meteorology and Atmospheric Science (RIMAS), Tehran, Iran. E-mail:
azadi68@hotmail.com

3. L.R. of Iran Meteorological Organization (IRIMO), Tehran, Iran. E-mail: layeghi2001@yahoo.com,
endavod@gmail.com

(Received: 4 Apr 2023, Revised: 27 Apr 2023, Accepted: 27 Jun 2023, Published online: 3 Sep 2023)

Abstract

Modeling extreme temperatures is one of the important challenges in predicting climate behavior. The aim of the
current research is to introduce and evaluate a new Hamadi (weighted mean-correlation) in forecasting the
extreme temperatures of the cold season of Iran using socio-economic scenarios. In this regard, the output of 5
models GFDL-ESM4, MPI-ESM1-2-HR, IPSL-CM6A-LR, MRI-ESM2 and UKESM1-0-LL and the data of 95
synoptic stations in two basic periods (1981-2019) and The forecast period (2021-2040) was used. First, the
direct output of the models was corrected by the variance method, and then Taylor's diagram and statistical
measures were used to check the efficiency of the models and the introduced Hamadi model (weighted average-
correlation). Using the newly introduced Hamadi model, limit temperatures were predicted with two optimistic
scenarios SSP126 and pessimistic SSP585. The results showed that the error rate of the used Hammadi model
has been able to reduce the error of the models used in forecasting to an optimal extent. The estimated data for
the minimum temperature are more similar to the actual data than the maximum temperature. The minimum
temperature will increase significantly compared to the maximum temperature in the base period. The country's
latitude will play a major role in the country's maximum temperature distribution, and the minimum temperature
distribution will also be influenced by the country's major altitudes and latitude.
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Wind Whitecapping
Combinations Category Setting ID Source Cas
Terms
Terms
ERA5 KK436 Komen Komen 4.36e-5
Komen et al., (1984) ERA5_KK336 Komen Komen 3.36e-5
(Komen et al., 1984) ERA5_KK236 Komen Komen 2.36e-5
& ERA5 KK136 Komen Komen 1.36e-5
Komen et al., (1984) ERA5 KK106 Komen Komen 1.06e-5
(Komen et al., 1984) ERAS5_KK086 Komen Komen 0.86e-5
ERA5_KKO036 Komen Komen 0.36e-5
ERA5_KJO060 Komen Janssen 6.0
ERA5_KJ055 Komen Janssen 5.5
Komen et al., (1984) ERA5 KJO050 Komen Janssen 5.0
(Komen et al., 1984) ERAS5_KJ045 Komen Janssen 4.5
& ERAS5_KJ040 Komen Janssen 4.0
Janssen et al., ERAS5_KJO035 Komen Janssen 3.5
(1991,1992) ERA5 KJ030 Komen Janssen 3
(Janssen, 1991, 1992) ERA5_KJ015 Komen Janssen 15
ERAS5_KJO010 Komen Janssen 1.0
ERAS5_KJO005 Komen Janssen 0.5
Janssen et al., ERA5 JK436 Janssen Komen 4.36e-5
(1991,1992) ERA5 JK336 Janssen Komen 3.36e-5
(Janssen, 1991, 1992) ERA5_JK236 Janssen Komen 2.36e-5
& ERA5_JK136 Janssen Komen 1.36e-5
Flf(mgne;tagll.,(iggig ERA5_JK036 Janssen Komen 0.36e-5
ERA5 JJ100 Janssen Janssen 10
Janssen etal., ERA5_JJ080 Janssen Janssen 8.0
(Jans(stigll’glgslaziQQZ) ERA5_1J060 Janssen Janssen 6.0
' & ' ERA5_JJO50 Janssen Janssen 5.0
ERA5_JJ045 Janssen Janssen 4.5
J?fgsgir"lgtg‘;')” ERAS5_JJ040 Janssen Janssen 4.0
(Janssen, 1991, 1992) ERA5 JJ035 Janssen Janssen 3.5
ERA5 JJ030 Janssen Janssen 3
Yan (1987) (Yan, 1987) ERA5 YABO010 Yan Westhuysen 1.0e-5
& ERA5_YABO020 Yan Westhuysen 2.0e-5
Van der Westhuysen ERA5_YABO025 Yan Westhuysen 2.5e-5
(20073, 2007b) ERA5_YABO030 Yan Westhuysen 3.0e-5
(A. Van der Westhuysen, ERA5_YABO050 Yan Westhuysen 5.0e-5
2007; A. J. van der
Westhuysen et al., 2007) ERAS5_YABO70 Yan Westhuysen 7.0e-5
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Coslite g go oy ST il 50k (63555 Sl oy Isa L onkd (S5l ik [ Ls e L1 o550 (sl enlind 35 50 (o)l (slalitel gl F st

Setting ID Bias Norg:lslzed RMSE gg?gggﬂ Slzat;[;ir Algr:'((jegﬁgz t Correlation
ERA5_KK436 -0.0554 0.2424 0.2306 0.2238 0.2859 0.9607 0.8634
ERA5 KK336 -0.0440 0.2620 0.2392 0.2351 0.3002 0.9394 0.8390
ERA5 KK236 0.0365 0.1973 0.1779 0.1741 0.2224 0.9700 0.8831
ERA5 KK136 -0.0686 0.4270 0.3980 0.3921 0.5007 0.7962 0.3500
ERA5 KK106 0.0547 0.2469 0.2330 0.2265 0.2893 0.9423 0.8061
ERA5_KKO086 0.0970 0.2456 0.2346 0.2137 0.2729 0.9032 0.7833
ERA5 KKO036 0.1372 0.2782 0.2871 0.2522 0.3222 0.8955 0.6769
ERA5_KJ060 0.0151 0.2512 0.2206 0.2201 0.2811 0.9438 0.8353
ERA5 KJ055 -0.0595 0.2690 0.2153 0.2069 0.2642 0.9638 0.8704
ERA5 KJO050 0.0034 0.2567 0.2298 0.2298 0.2935 0.9420 0.8300
ERA5_KJ045 0.0887 0.3082 0.2901 0.2763 0.3528 0.8933 0.6707
ERA5 KJ040 -0.0393 0.3540 0.2885 0.2858 0.3650 0.8909 0.7401
ERA5 KJ035 0.0499 0.3420 0.3148 0.3108 0.3970 0.8870 0.6241
ERA5_KJ030 0.0777 0.1988 0.2504 0.2380 0.3040 0.9008 0.7773
ERA5_KJO015 0.1506 0.2861 0.3481 0.3138 0.4008 0.8744 0.5655
ERA5_KJO010 0.0198 0.4450 0.4287 0.4283 0.5470 0.8515 0.7277
ERA5 KJ005 0.0909 0.1989 0.2034 0.1820 0.2324 0.9420 0.8364
ERA5 JK436 0.1447 0.1985 0.3243 0.2903 0.3707 0.8904 0.6916
ERA5_JK336 0.0918 0.1059 0.2047 0.1830 0.2338 0.9683 0.9020
ERA5_JK236 0.0574 0.0736 0.2491 0.2425 0.3097 0.9416 0.8382
ERA5 JK136 -0.2561 0.5434 0.3070 0.1692 0.2162 0.9076 0.7838
ERA5_JKO036 -0.3112 0.6627 0.3539 0.1685 0.2152 0.8581 0.6997
ERA5 JJ100 0.0856 0.2961 0.2756 0.2620 0.3346 0.8962 0.7084
ERA5 JJ080  0.1408 0.3312 0.3286 0.2969 0.3792 0.8673 0.5648
ERA5 JJ060  -0.0706 0.2359 0.2441 0.2336 0.2984 0.9381 0.8345
ERA5 JJO50 -0.1121 0.2055 0.2137 0.1819 0.2324 0.9627 0.8967
ERA5 JJ045 -0.1261 0.1807 0.1578 0.0948 0.1211 0.9906 0.9716
ERA5 JJ040 0.1365 0.1570 0.1498 0.0616 0.0787 0.9939 0.9235
ERA5_JJ035 -0.1262 0.1807 0.1533 0.0870 0.1111 0.9911 0.9760
ERA5_JJ030 -0.2275 0.3779 0.2735 0.1518 0.1939 0.9269 0.8399

ERA5 YABO010 -0.1837 0.2807 0.2242 0.1286 0.1642 0.9792 0.9132
ERA5 YAB020 -0.1328 0.3463 0.2801 0.2466 0.3150 0.9280 0.8234
ERA5 YABO025 -0.1469 0.3502 0.2768 0.2346 0.2996 0.9284 0.8261
ERA5 YABO30 -0.1699 0.3925 0.3000 0.2473 0.3159 0.8818 0.7698
ERA5 _YABO50 -0.2030 0.4300 0.2988 0.2192 0.2800 0.8813 0.7767
ERA5 YABO70 -0.2218 0.4683 0.3015 0.2042 0.2608 0.8801 0.7774
o2l s CL&J)\ Sy Je [GATELIBBIBE oslizal 55 50 5 bkl (55T (gl 2oyl sslae & Jgudor
JT a-\;_‘ 03 gdowe dLﬂf 03 gd>es -\>\j 6)‘.&5\ Cedle ]‘J.A‘)L_t
<020 0.20 — 0.50 m Normalized o JUuj g
Bias
<0.10 0.10 — 0.40 m RMSE bl 50 Kok 5
<0.15 0.15 — 0.45 A1y O3 Sl SAS |y b
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