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Training (1951-1991) Testing (1992-2005)

Model MAE RMSE R2 NS MAE RMSE R2 NS
Caspian | North | Caspian | North | Caspian | North | Caspian | North | | Caspian | North | Caspian| North | Caspian | North | Caspian | North
AllModels| 26.43 |42.65| 33.24 [54.53| 0.92 [0.76| 092 |0.76 || 36.80 |52.37| 46.23 [66.19| 0.85 | 0.65| 0.85 | 0.62
CanESM2 | 41.34 (56.31| 52.97 |71.37| 0.80 |0.59| 0.80 | 0.59 | 43.77 |51.89| 53.60 |68.09| 0.80 | 0.60| 0.80 | 0.60
GFDL | 40.24 |65.82| 51.52 [83.11| 0.81 [0.44| 0.81 | 0.44|| 37.70 |57.09| 48.08 [72.21| 0.84 | 0.55| 0.84 | 0.55
GISS 43.37 [58.31| 54.80 |73.55| 0.79 | 0.56| 0.79 | 0.56 || 40.26 |51.24| 50.51 |66.27| 0.82 | 0.62| 0.82 | 0.62
ACCESS | 43.37 [60.42| 54.24 |76.21| 0.79 [0.53| 0.79 [ 0.53 || 41.67 [58.37| 51.99 |74.12| 0.82 | 0.54| 0.81 | 0.52
IPSL 39.40 |55.36( 50.33 {69.34| 0.82 | 0.61| 0.82 | 0.61 || 39.09 |50.21| 49.91 |64.49| 0.83 | 0.65| 0.83 | 0.64
MIROC | 44.70 (57.73| 56.92 |72.55| 0.77 | 0.57| 0.77 | 0.57 || 43.74 |52.64| 54.12 |67.64| 0.80 | 0.61| 0.80 | 0.60
CNRM | 38.25 |56.64| 48.70 [71.23| 0.83 [ 0.59| 0.83 | 0.59|| 39.24 |51.01| 51.51 [66.66| 0.82 |0.63| 0.81 | 0.61
FGOAL | 41.73 |53.86| 53.37 |68.41| 0.80 | 0.62| 0.80 |0.62 || 38.34 |51.15| 49.68 |64.68| 0.84 | 0.64| 0.83 | 0.64
INM 40.13 [58.36| 51.38 | 73.73| 0.81 |0.56| 0.81 | 0.56 || 44.10 [58.77| 54.60 |73.50{ 0.79 | 0.56| 0.79 | 0.53
MRI 43.47 [60.05| 54.87 |75.04| 0.79 | 0.54| 0.79 | 0.54 || 40.00 [56.81| 50.78 |72.61| 0.82 | 0.56| 0.82 | 0.54
NorESM | 41.72 |57.49| 51.97 |72.32] 0.81 | 0.58| 0.81 | 0.58|| 38.66 |55.43| 47.01 {68.22| 0.85 [0.61| 0.85 | 0.59
CSIRO | 44.01 |59.54| 56.30 {75.39| 0.77 [ 0.54| 0.77 | 0.54|| 39.52 |54.04| 50.22 [69.76| 0.83 [0.59| 0.82 | 0.58
CMCC | 41.38 [63.16| 52.21 |79.65| 0.81 |0.49| 0.81 [0.49 || 43.62 {59.26| 53.93 |76.00{ 0.80 | 0.51| 0.80 | 0.50
MPI 44.70 [63.97| 5591 |79.49| 0.78 | 0.49| 0.78 | 0.49 || 43.37 |57.55| 55.32 |73.81| 0.79 | 0.54| 0.79 | 0.53
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RCP4.5 RCP8.5
Station Temper
MAE | RSME | R2 NS | MAE | RSME | R2 NS
max 1.1 198 | 0968 | 0968 | 1.2 | 1907 | 0969 | 0.969
Astara min 0892 | 1351 | 0972 | 0972 | 088 127 | 0973 | 0973
] max 128 261 | 0953 | 0953 | 1284 | 2579 | 0953 | 0953
Bandar-c-Anzali min 1 1671 | 0965 | 0968 | 0999 | 1641 | 0966 | 0.968
- max 139 301 | 0944 | 0955 | 1368 | 3.008 | 0946 | 0957
Manjil min 0937 | 1438 | 0974 | 0974 | 09 1298 | 0977 | 0977
max 1.42 328 094 | 0943 | 1422 | 3235 | 0941 | 0944
Rasht min 1124 | 2.134 | 0956 | 0957 | 1.091 | 2.095 | 0957 | 0957
max 124 249 | 0968 | 0978 | 1223 | 2409 | 0969 | 0.979
Gonbad-e-kavus min 0926 | 1362 | 0976 | 0976 | 0866 | 1267 | 0977 | 0978
max 0.75 097 | 098 | 0989 | 0711 | 0914 | 0987 | 099
Gorgan min 0.49 0443 | 0993 | 0993 | 0547 | 0496 | 0992 | 0992
max 137 306 | 0962 | 0968 | 1345 | 2874 | 0964 | 097
Maravehtappeh min 0984 | 1583 | 0971 | 0972 | 0949 | 1474 | 0973 | 0974
max 1.1 19 0963 | 0966 | 1.097 | 1863 | 0964 | 0966
Babolsar min 0952 | 1495 | 0969 | 0971 | 0929 | 1406 | 097 | 0972
] max 1.13 213 | 0959 | 0964 | 1.145 | 2.102 | 0959 | 0964
Gharakhil min 0885 | 1276 | 0975 | 0975 | 0875 | 1.178 | 0977 | 0977
max 1.04 174 | 0963 | 0963 | 1.054 | 1739 | 0963 | 0963
Nowshahr min 0871 | 1206 | 0974 | 0974 | 0844 | 1.118 | 0976 | 0.976
max 1.13 204 | 0958 | 0958 | 1.152 | 2.034 | 0958 | 0958
Ramsar -
min 0984 | 1575 | 0967 | 0968 | 0985 153 | 0968 | 0969
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Station RCP4.5 RCP8.5
Prec MAE RSME R2 NS MAE RSME R2 NS

Astara Rate 53.873 | 4909.16 | 0.497 | 0497 | 55.281 | 5592.02 | 0.427 | 0427
Day 2.679 10.81 0551 | 0.551 | 2.807 1231 0.489 | 0.489

Bandar—eAnzali Rate 80.972 | 11592.07 | 0.407 | 0442 | 79317 | 1161558 | 0.406 | 0.441
Day 3.027 13.94 0432 | 0435 | 3.055 1434 0416 | 0418

Mani Rate 9.078 14046 | 0.667 | 0.985 3.93 142 0.663 | 0.985
Day 2.179 7.61 0.611 | 0.835 | 1996 6.43 0.671 | 0.86

Rasht Rate 56.794 5254 0394 | 0.395 | 55.137 | 5104.95 | 0411 | 0412

Day 2.977 13.88 0394 | 0.408 | 3.004 14.19 0381 | 0395

Gonbad-e_kavas Rate 15313 | 39455 | 0555 | 0942 | 14.552 | 37524 | 0576 | 0.945
Day 1.845 555 0.637 | 0.811 | 1.865 538 0.648 | 0.816

Gorgan Rate 10958 | 202.09 | 0843 | 0.969 | 11.891 22725 | 0.823 | 0.965

Day 1.159 2.36 0.856 | 0.929 | 1.238 2.56 0.843 | 0.923

Maravehtappeh Rate 13353 | 29696 | 0505 | 0.961 | 12913 | 29554 | 0.507 | 0.961
Day 1.851 544 0.688 | 0.868 | 1.702 511 0.707 | 0.876

Babolsar Rate | 42.673 | 332698 | 0365 | 0499 | 43.72 | 332081 | 0366 | 0.5
Day 2.485 9.49 0379 | 0.657 | 2458 934 0.380 | 0.662

Gharakhil Rate | 26.731 | 1152.52 | 0426 | 0.765 | 26.795 | 1157.11 | 0.424 | 0.764
Day 2.368 9.06 0374 | 0499 | 2377 933 0.355 | 0.484

nah Rate 55211 | 5112.81 | 0413 | 0415 | 54.626 | 5120.84 | 0412 | 0414
Nowshahr Day 2.681 11 0368 | 0415 | 2.704 1137 0347 | 0395
Ramsar Rate | 61.963 | 7652.68 | 0351 | 0.359 | 61.195 | 785046 | 0.335 | 0.342
Day 2.751 12.1 0373 | 0403 | 2.852 12.77 0338 | 0.37
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staion | Tempre Phase Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Pos | 882 | 847 | 1202 | 1558 | 2123 | 27.11 | 29.7 | 2882 | 24.84 | 19.86 | 1434 | 10.39

g | ™ [Neg | 964 | 98 | 1191 | 1663 | 223 | 2748 | 29.81 | 2932 | 26.12 | 21.08 | 1497 | 10.53
z ] Pos | 201 | 242 | 543 | 885 | 1425 | 18.77 | 20.69 | 20.73 | 18.05 | 13.73 | 802 | 3.97
M T Neg | 296 | 328 | 572 | 969 | 148 | 18.79 | 21.09 | 2098 | 18.6 | 1445 | 853 | 43

Pos | 1136 | 11.09 | 13.7 | 18 | 22.82 | 2829 | 30.78 | 3045 | 27.7 | 23.24 | 18.08 | 13.33

F | ™™ TNeg | 1277 | 1225 | 1464 | 19.61 | 23.89 | 28.53 | 30.69 | 30.98 | 28.52 | 2432 | 1851 | 14.14
g [ Pos [1395 [ 469 | 774 | 114 | 1648 | 2113 [ 22.96 | 23.04 | 20.16 | 1544 | 1008 | 591
Neg | 529 | 5.65 | 819 | 12.09 | 1699 | 21.08 | 2292 | 229 | 2034 | 16 | 1036 | 627

, Pos | 933 | 889 | 117 | 1533 | 2049 | 26.71 | 29.66 | 289 | 25.14 | 21.04 | 16.02 | 114
Z 3 M T Neg | 1055 | 975 | 11.94 | 17.56 | 22.28 | 2749 | 29.52 | 29.11 | 264 | 2224 | 16.66 | 12.5
2 ] Pos | 3.89 | 3.97 | 6.89 | 10.51 | 16.06 | 20.98 | 23.15 | 23.04 | 19.82 | 1559 | 1039 | 6.19
= M T Neg | 539 | 533 | 75 | 1173 | 1687 | 21 | 2325 | 2271 | 203 | 1649 | 11.06 | 6.79

- Pos | 11.8 | 12.05 | 15.08 | 19.19 | 23.8 | 28.78 | 3047 | 3024 | 27.78 | 2337 | 17.89 | 13.68
£ | ™ [TNeg | 13 | 1302 | 1533 | 2028 | 2503 | 29 | 30.75 | 3111 | 28.84 | 24.66 | 18.12 | 1351
E ] Pos | 241 | 299 | 599 | 98 | 1532 | 19.85 | 21.46 | 21.71 | 19.16 | 1437 | 861 | 4.18
O | ™M T Neg | 332 | 391 | 626 | 1055 | 15.84 | 19.74 | 22.05 | 21.86 | 193 | 14.79 | 877 | 4.19
; [ Pos | 1253 [ 1386 [ 1741 [ 2142 | 2875 [ 3429 | 354 | 3471 | 3147 [ 2628 [ 19.06 | 153

T2 Neg | 14.04 | 13.97 | 1635 | 21.47 | 2921 | 34.54 | 3558 | 35.04 | 32.6 | 27.44 | 1957 | 15.14
23 ] Pos | 247 | 3.68 | 621 | 9.64 | 1521 | 19.84 | 22.68 | 22.29 | 18.95 | 1439 | 803 | 427
© M Neg | 3.99 | 355 | 585 | 937 | 1537 | 20.17 | 22.83 | 2228 | 1939 | 1445 | 8.08 | 4.44

Pos | 114 | 1222 | 1599 | 207 | 265 | 31.59 | 3326 | 32.73 | 29.75 | 25.1 | 18.74 | 13.42

5 | ™ [ Neg | 13.17 | 1358 | 17.1 | 23.34 | 27.06 | 31.99 | 3321 | 3349 | 30.86 | 26.46 | 1926 | 146
g [ Pos [ 192 [276 | 578 | 1017 | 1481 [ 20.07 | 2325 | 23.25 | 1949 | 14.11 | 847 | 39
Neg | 335 | 3.97 | 692 | 1145 | 1576 | 20.15 | 2324 | 22.73 | 19.52 | 145 | 893 | 498

Pos | 11.06 | 1278 | 17.11 | 2126 | 26.39 | 30.05 | 30.91 | 30.87 | 28.17 | 2428 | 17.43 | 13.78

2 | ™ [TNeg | 13.014 | 1353 | 1671 | 2117 | 27.08 | 30.51 | 3134 | 31.24 | 2922 | 254 | 18.58 | 13.68
2 ] Pos | 2.04 | 3.09 | 651 | 1022 | 1567 | 20.09 | 22.53 | 22.23 | 188 | 1437 | 804 | 438
M T Neg | 3.66 | 412 | 604 | 993 | 1591 | 2043 | 22.75 | 22.32 | 19.46 | 14.86 | 859 | 4.34

g Pos | 9.76 | 11.09 | 1531 | 1999 | 27.13 | 3239 | 33.67 | 33.26 | 29.55 | 23.95 | 16.74 | 12.45

g M T Neg | 1173 | 12.07 | 1477 | 19.88 | 27.57 | 32.76 | 33.94 | 3339 | 3035 | 24.97 | 17.09 | 12.69
2 = [ Pos [285 [312 | 679 | 1066 | 16.14 | 204 | 2246 | 2252 | 1937 | 1477 | 881 | 507
2 Neg | 454 | 405 | 651 | 1038 | 1635 | 20.6 | 22.8 | 22.74 | 2002 | 1537 | 9.15 | 5.12

i} Pos | 10.94 | 10.13 | 12.78 | 1638 | 21.08 | 26.54 | 28.66 | 28.78 | 2587 | 21.6 | 16.88 | 12.89

E | ™ [TNeg | 1174 | 112 | 12.88 | 17.66 | 22.16 | 2676 | 292 | 29.19 | 26.88 | 22.71 | 17.28 | 13.46
£ ] Pos | 372 | 3.93 | 6.66 | 1023 | 15.19 | 19.85 | 21.83 | 21.98 | 1927 | 14.75 | 9.26 | 5.43
Z | ™M TNeg | 452 | 484 | 672 | 1099 | 1587 | 1991 | 22.1 | 22.07 | 196 | 152 | 9.83 | 525
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M Neg | 327 | 3.69 | 619 | 1027 | 1536 | 1893 | 21.36 | 2098 | 1837 | 1443 | 9.11 | 4.74
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st:io Prec Phase Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Yearly
Pos 109. 96.6 112. 102. 78. 6l. 54. 80.3 230. 274 168. 126. 149
£ Rate e [ 834 | 806 | 909 | 62 | 53 | 46. | 48 | 128. | 184 | 224. | 148. | 601 | 122
< Day Pos 12.8 14.7 14.2 15.1 14. 9.8 6.1 8.9 14.7 17.6 16.2 12.4 157
Ne 11.8 12.6 14.9 13.6 13. 8.6 7.6 8.9 11.8 14.3 13.3 11.9 143
. Rate Pos 119. 86.1 54.6 39.8 26 24, 16 59.5 113. 186. 185. 155. 106
% Ne 78.5 61.2 539 13.2 19. 15. 39. 68 96.6 133. 152. 72 803
E Day Pos 12.8 11.6 10.9 9.2 7.5 5.9 4.1 7.6 8.8 10.2 11.7 12.2 113
Ne 9.3 9.5 9.4 4.9 7.1 3.6 6.1 7.5 7.6 7.7 10.1 9.3 92
d:a B Rate Pos 187. 142. 91.9 72 44, 63. 30. 117. 321. 416. 330. 251. 207
= TNq Ne 145. 99.8 80 20.6 36. 19. 60. 170. 211. 203. 293. 152. 149
R Day | Fos | 163 | 148 | 142 | 137 | 12. | 94 | 58 | 101 | 144 | 18 | 164 | 166 | 162
8 v Ne 12.7 12.3 13.7 9.6 11. 5.7 7.1 9.7 11.1 13.2 15.8 13.1 136
= Rate Pos 84.3 80.6 66.9 51.5 40 32. 32 51.2 91.2 88.4 96.5 80.5 796
= Ne 66.2 52.8 62.9 43.7 36. 17. 32. 51.7 70.7 87.4 123. 58.3 703
E Day Pos 114 11.7 12.8 11.6 11. 8.1 7.4 12 11.6 12.1 13.6 11.5 135
o Ne 9.3 11.1 12.1 9.5 11. 6.4 7.9 9.7 9.3 9.2 11.3 10.9 118
q:J Rate Pos 59.6 64.8 62 54.2 27. 18. 22 29 19.2 32.1 52.8 48.2 490
= § Ne | 542 67 58.7 | 513 | 27. 8 28. | 279 | 206 30 422 | 465 | 462
E = Da Pos 10.3 10.6 12.9 12.7 9 6.5 5.9 5.8 7.9 9.1 9.7 9.3 110
o v Ne 9.1 9.9 12 10.8 9.7 5.3 6.8 6.1 6.6 7.9 9 10.6 104
- Rate Pos 51 60.1 61.1 51.4 44. 25. 12. 253 42.5 57.1 75.8 50.7 558
[ Ne 61.9 54.9 71.4 30.7 47. 20. 26. 25.6 46.6 41.4 65 46.2 538
:_5., Day Pos 10.6 11.8 13.1 12.7 9.9 7.9 5.4 6.4 8.1 8.3 10.1 10.4 115
Ne 8.8 10.5 12.6 7.2 10. 4.8 6.1 6.1 6.1 7.2 7.6 8.3 96
_ Rate Pos 18.3 25.3 334 40.7 14. 5.3 4.1 6.5 4.9 23.6 44.4 25.2 246
=§ Ne 232 29 30.5 28 27 6.5 1.7 3 7.5 15 28 20.9 220
§ Day Pos 8.3 9.5 10.7 10.8 8.1 4.5 35 32 3.6 8.3 9.8 8.1 88
Ne 7.6 10 9.9 11.8 8.8 5 3 2.6 4.1 7.5 9.6 8 88
g Rate Pos | 464 49.7 55.6 51.1 22. 20. 16. 14 19.6 34 40.1 43.5 414
§€ Ne 42.6 48 50.5 41.1 28 17. 23. 13 17.1 30.8 38.7 34.1 385
§ & Day Pos 10.1 114 12.1 10.3 8.2 5.3 3.8 3.9 59 8.9 9.9 9.8 100
= Ne 9.7 10.6 11.1 9.6 7 4.4 35 4.1 43 7.1 8.3 8.4 88
= Rate Pos 109. 104. 89.9 59.1 54. 52 29. 80.1 193. 268. 218. 140. 140
& Ne 91.9 78.7 79.8 51 33 28. 38. 106. 170. 230. 203. 69.8 118
E Day Pos 13.5 13.7 12.8 12.2 11. 8.1 6.6 9.8 12.1 14.2 14 12.9 141
z Ne 10.4 10.6 12.9 9.2 10. 6.2 7.1 8.9 9.7 11.6 12.6 9.9 119
g Rate Pos 77.6 107. 88.8 62.4 56. 59. 30. 493 193. 315. 212. 104 135
3 Ne 78.5 64.9 67.2 18.6 34. 32. 57. 97.4 160. 244, 161. 59 107
E Day Pos 13.3 12.9 14.3 14.2 12. 9.1 5.7 8.6 12 14.9 13.2 12.2 143
Ne 9.9 11 12.9 9.5 12. 7 7.3 8.9 9.6 10.8 12.5 9.4 122
Rate Pos 156. 133. 108. 79.3 51. 50. 42. 72.3 196. 268. 226. 192. 158
% Ne 119. 104. 78.8 24 41. 18 46. 89 125 155. 177 112. 109
é Day Pos 15.5 13.4 14.8 13.5 12. 8.1 5.7 8.9 12.6 15.2 14.5 14.4 149
Ne 11.3 11.8 12.8 8.5 10. 5 6.6 8.7 9.8 12.1 13.7 11.9 123
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Bandar-e-Anzali 1.82 1.93 2.78 2.56 1.84 224 3.03 2.75
Manjil 2.04 233 2.52 3.15 2.02 2.34 2.84 2.88
Rasht 1.70 1.72 2.87 2.55 1.88 2.33 3.15 2.69
Gonbad-e-kavus 2.42 3.11 3.33 3.50 1.66 2.19 3.01 3.09
Gorgan 2.00 2.41 322 2.94 1.39 1.76 2.65 2.62
Maravehtappeh 2.33 2.84 3.29 3.89 1.83 2.38 2.90 3.28
Babolsar 1.71 1.89 2.93 2.64 1.59 232 2.92 2.94
Gharakhil 1.83 2.53 2.80 3.07 1.47 220 2.66 3.02
Nowshahr 1.80 1.96 2.67 2.64 1.64 2.05 2.55 2.70
Ramsar 1.87 1.93 2.78 2.59 1.90 2.40 3.06 2.95
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