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3.1.1.2 850hPa 7]-&2] RMSE
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3.1.1.3 250hPa H}+2] RMSE

250hPa NH(GDAPS) Wind Speed RMSE(T213L30,T4261.40,N320L50,N5121L.70)
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312 AAFASA 2" 4 HF
3121 S5+ A A

3 3.1.1 GDAPS &R @™ 7] $H(MSLP) Mean Error [hPa] 4%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 015 016 013 006 001 002 -012 -0.08 -0.04 0.02 0.06 008 0.04
48H 026 025 022 007 -006 -003 -026 -020 -012 000 010 018 0.03
72H 034 036 033 011 -0.09 -0.04 -032 -026 -0.15 0.00 013 028 0.06
9%H 041 051 044 016 -011 -0.04 -034 -028 -0.17 0.01 017 035 0.09
120H 048 055 056 019 -0.08 -002 -034 -029 -021 0.00 014 039 011
144H 054 051 064 020 -0.06 0.03 -034 -031 -028 -002 005 039 011
168H 056 050 071 019 -0.07 0.06 -035 -038 -028 -008 -0.01 040 0.10
192H 051 047 078 019 -008 006 -034 -039 -026 -013 -0.05 035 0.09
216H 050 033 08 017 -009 001 -032 -031 -030 -0.14 -0.09 018 0.07
240H 052 027 09 021 -015 -003 -031 -030 -033 -018 -0.05 -0.01 0.05

264H 071 028 098 029 -011 -0.06 -029 -032 -034 -024 -0.07 -0.19 0.05
288H 084 029 099 038 -010 -0.09 -029 -034 -029 -035 -0.18 -047 0.03

3 3.1.2 GDAPS 3 38 7] 9 (MSLP) RMSE [hPa] ¥4 7%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 103 099 094 08 081 08 079 076 077 082 095 098 0.88
48H 180 168 158 140 132 137 130 129 131 141 1.60 161 147
72H 271 256 237 209 194 198 18 186 196 211 243 244 220
9%H 373 361 334 3.05 274 263 257 254 277 302 346 352 3.08
120H 485 480 445 405 370 336 335 328 3.66 4.09 466 4.69 4.08
144H 628 6.04 566 503 486 408 420 395 449 529 6.00 597 515
168H 754 739 671 611 587 484 484 463 536 663 717 724 6.19
192H 854 855 766 709 675 550 538 525 624 781 825 812 7.09
216H 952 920 854 786 746 595 585 578 689 846 919 893 7.80
240H 1014 978 918 860 799 625 613 6.03 747 9.08 983 982 836

264H 10.83 1037 9.66 948 827 649 638 623 780 952 1030 1052 8.82
288H 1114 10.74 1018 991 833 6.77 656 643 8.08 9.76 10.86 10.85 9.13

¥ 3.1.3 GDAPS H4 @l 7| H(MSLP) S1 Score [F3d] =445

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 1741 16.63 17.28 1757 1948 2141 21.11 20.61 1829 16.82 1731 16.87 18.40
48H 2528 24.04 2471 2462 2734 2947 2896 2954 2612 2415 2465 23.61 26.04
72H 3341 3201 3236 3211 3546 37.02 3699 38.05 3446 3199 3279 30.73 33.95
96H 4122 4031 40.67 4125 4441 4573 4529 4653 4378 40.59 41.71 39.19 4256
120H 49.50 49.01 49.27 4993 53.81 5423 53.87 55.06 5312 49.05 5092 47.09 5124
144H 5830 5718 5785 5874 64.02 6118 6224 6229 6054 5811 59.78 5459 59.57
168H 6519 64.05 6422 6590 7243 6837 6818 68.67 6816 6691 6657 6151 66.68
192H 7010 69.83 6928 7220 78.60 73.78 7227 7394 7519 7459 7221 6641 7237
216H 74.67 73.01 7407 7725 8281 7735 7540 7696 8022 7895 76.79 70.80 7652
240H 7714 7558 7693 8113 8515 79.72 7716 7893 83.82 8294 8012 7520 79.49

264H 79.87 7785 7951 84.69 86.70 8156 78.24 80.63 85.68 85.05 8286 78.60 81.77
288H 80.81 79.08 8248 86.27 8714 8352 7952 8094 8712 8656 8448 79.92 83.15
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¥ 3.1.4 GDAPS &4 850hPa 7|2 Mean Error [C] ¥4 #H <

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H -023 -019 -018 -0.09 005 005 008 000 -007 -009 -013 -022 -0.09
48H -037 -033 -032 -016 006 002 010 -0.02 -0.11 -0.15 -0.21 -0.37 -0.16
72H -049 -044 -045 -023 0.05 -0.03 0.08 -0.05 -013 -019 -026 -047 -022
9%6H -0.57 -053 -0.55 -0.28 005 -007 005 -007 -016 -021 -031 -055 -0.27
120H -0.63 -062 -060 -033 0.06 -0.10 0.02 -010 -0.15 -0.22 -035 -0.62 -0.30
144H -068 -071 -067 -037 0.06 -0.11 -0.02 -0.10 -0.16 -0.21 -035 -0.66 -0.33
168H -0.74 -0.79 -074 -041 0.06 -0.13 -0.06 -0.11 -0.16 -0.20 -033 -0.69 -0.36
192H -0.79 -086 -081 -045 0.06 -0.14 -0.10 -0.13 -0.15 -019 -031 -0.73 -0.38
216H -0.84 -090 -0.84 -047 006 -014 -013 -015 -011 -018 -028 -0.72 -0.39
240H -092 -090 -091 -049 003 -014 -016 -017 -008 -016 -024 -0.71 -0.40
264H -095 -090 -0.97 -051 -0.02 -014 -019 -019 -004 -018 -024 -071 -042
288H -098 -092 -0.99 -055 -0.04 -014 -023 -022 000 -017 -023 -072 -043
¥ 3.1.5 GDAPS &HE 850hPa 7] RMSE [C] ¥4 A %
FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.
24dH 114 107 105 099 09 101 097 091 087 093 108 111 1.01
48H 159 149 148 137 135 139 133 126 119 127 149 152 1.39
72H 203 19 18 172 173 176 166 158 148 158 188 190 176
9¢H 250 239 230 216 215 214 201 193 182 194 233 235 217
120H 3.02 295 279 266 264 256 242 230 220 238 28 284 263
144H 361 353 332 320 323 295 284 267 258 290 343 332 313
168H 422 408 378 372 378 337 326 304 298 341 395 381 362
192H 470 464 425 420 431 370 360 340 339 393 438 424 406
216H 5.03 512 474 458 469 402 390 370 372 429 474 462 443
240H 531 552 506 489 492 432 417 386 405 462 513 496 473
264H 557 581 532 519 514 448 435 396 430 483 538 528 497
288H 575 6.01 555 541 533 463 447 409 445 493 546 546 513
3 3.1.6 GDAPS /b 850hPa 7]+ S1 Score [F-A-d] #4175
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 28.62 27.63 28.83 28.78 30.15 33.62 33.84 33.67 3075 30.00 29.89 3021 30.50
48H 36.93 35,54 37.02 3695 3939 4278 4325 4338 3947 3841 3833 38.08 39.13
72H 4343 4204 4355 4318 4633 4955 49.67 50.00 45.87 4450 4477 4399 4557
96H 49.25 48.15 4942 49.67 5287 55.63 5511 5570 51.78 5040 51.05 4997 51.58
120H 54.81 53.87 5519 5582 5920 6121 6054 6097 57.16 5640 56.86 55.36 57.28
144H 60.16 59.44 6048 6133 6532 6578 6526 6556 61.72 62.00 6248 60.06 6247
168H 6434 63.79 6470 66.08 7049 69.75 69.06 6951 66.15 66.68 66.63 64.08 66.77
192H 67.79 6734 6796 6997 7434 7277 7213 7272 7010 7098 70.26 6732 70.31
216H 70.11 7012 7114 7262 7691 7534 7424 7512 7262 73.60 7274 69.77 7286
240H 7191 7199 7330 7481 7827 77.68 7621 76.08 7497 76.06 75.07 7196 74.86
264H 7326 7377 7470 7697 7987 7897 7747 7690 7649 7722 7680 74.00 7637
288H 7393 7487 7582 7774 8110 79.80 7815 77.69 7732 7824 7719 7522 7726
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¥ 3.1.7 GDAPS 54F 850hPa 7|2 o] AlF [FAHY] 2435

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 098 098 098 097 097 09 09 09 09 097 098 097 097
48H 09 097 09 095 09 092 092 093 093 095 095 095 094
72H 093 09 093 092 091 08 08 08 090 092 092 092 091
9%H 089 091 09 08 08 082 08 084 08 08 088 088 087
120H 084 087 08 081 079 074 075 077 079 082 082 08 081
144H 078 080 078 073 069 066 066 069 072 073 074 076 0.73
168H 069 074 072 063 058 057 056 060 064 064 065 068 0.64
192H 062 066 065 053 045 048 048 050 054 052 056 061 055
216H 055 058 056 045 036 039 039 042 046 042 048 053 047
240H 051 052 049 039 030 031 032 038 037 034 039 046 040

264H 046 046 044 031 023 02 027 035 030 028 032 039 034
288H 042 042 039 02 017 021 023 031 026 025 030 035 0.30

¥ 3.1.8 GDAPS &Hb 500hPa 1% Mean Error [m] 4735

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H -156 -124 -130 -08 -019 -08 -1.35 -147 -112 -0.67 -096 -1.84 -1.12
48H -3.06 -264 -249 -168 -070 -188 -267 -288 -218 -140 -198 -3.04 -2.22
72H -481 -3.66 -337 -208 -1.01 -252 -354 -372 -271 -194 -279 -412 -3.02
9%6H -6.22 -444 -4.00 -244 -098 -278 -4.05 -405 -299 -229 -342 -500 -3.55
120H -716 -594 -476 -272 -061 -285 -438 -428 -340 -247 -424 -584 -4.05
144H -810 -756 -555 -310 -037 -2.68 -4.66 -453 -3.78 -265 -512 -6.60 -4.56
168H -936 -858 -631 -3.77 -072 -249 -519 -518 -350 -3.05 -523 -739 -5.06
192H -1090 -9.26 -694 -440 -1.08 -244 -562 -536 -276 -322 -511 -858 -547
216H -11.87 -10.66 -722 -519 -167 -287 -6.08 -493 -239 -3.04 -485 -1024 -592
240H -12.71 -1117 -739 -560 -252 -3.09 -6.63 -478 -2.04 -324 -459 -11.58 -6.28
264H -12.19 -11.10 -7.76 -535 -251 -326 -723 -509 -152 -4.07 -416 -1325 -6.46
288H -12.03 -11.38 -840 -526 -246 -351 -795 -523 -075 -441 -465 -1513 -6.76

¥ 3.1.9 GDAPS %4 500hPa 1% RMSE [m] #4745

FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.

24H 794 764 718 689 694 687 636 615 613 676 754 8.05 7.04
48H 1558 1493 1394 1316 1313 1237 1152 1133 1143 13.09 14.63 1510 13.35
72H 2510 24.03 2242 20.78 2093 19.51 18.07 17.68 1797 20.79 2356 23.98 21.23
96H 3575 3536 3232 30.61 30.73 2815 26.63 2538 2643 3038 34.77 35.00 30.96
120H 48.57 48.60 4470 42.82 4279 37.69 3612 3449 36.23 4224 4794 4715 4245
144H 6349 6236 5831 5478 5793 4726 46.67 43.63 46.76 56.60 63.04 59.93 55.06
168H 7748 7728 7099 67.07 71.05 5647 5635 5262 5719 7095 7698 7425 67.39
192H 8812 9235 8231 78.05 8330 6448 6495 6059 6785 8290 8931 8578 78.33
216H 96.61 103.70 92.76 8843 9231 7186 71.68 6681 76.66 9218 99.79 96.60 87.45
240H 105.56 112.69 100.84 97.57 99.16 7733 75.80 70.76 83.68 99.39 108.54 106.48 94.82

264H 112.80 119.75 107.93 107.34 103.98 80.86 78.01 73.35 87.65 104.93 114.44 115.29 100.53
288H 117.38 124.09 114.24 112.23 105.39 84.79 7945 7525 90.38 107.10 120.08 119.61 104.17
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¥ 3.1.10 GDAPS ¥4 500hPa 1% S1 Score [F-2H€] 24175

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24dH 917 943 941 974 11.09 1310 13.20 1272 1090 10.06 940 9.73 10.66
48H 1594 1632 1599 16.38 18.69 2143 2120 20.63 1796 1695 16.09 16.21 17.82
72H 2310 23.71 2311 2355 2698 3043 2995 29.03 2535 2443 2332 2322 2552
96H 2999 3129 30.23 31.16 3554 39.65 39.24 3758 33.61 3235 31.17 30.73 33.55
120H 3710 38.63 37.87 39.28 4444 4813 4830 46.17 41.79 4034 38.89 37.77 41.56
144H 44.21 4558 4526 4642 5414 5596 57.01 5397 49.18 4899 4644 4425 49.28
168H 49.76 5214 5092 5320 61.73 6257 6423 60.66 5630 5646 5246 50.68 55.93
192H 5418 57.71 5540 5841 6791 6782 6944 6654 6233 6256 5741 5539 61.26
216H 57.62 61.78 59.55 62.60 7261 7295 7348 70.66 67.64 6692 6149 59.63 6558
240H 60.60 64.36 6254 66.60 7585 76.23 7634 7290 7139 7010 6546 6315 68.79
264H 62.75 67.12 6496 6993 7795 7796 7752 7445 7312 7240 67.64 6657 71.03
288H 63.85 67.80 67.10 71.42 7853 7958 7836 7520 7458 7351 6898 6790 7223
¥ 3.1.11 GDAPS 54 500hPa L% oA Al [F-2kd] B85
FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep Oct. Nov. Dec. Ave.
24H 100 100 100 100 100 099 100 100 100 1.00 1.00 1.00 1.00
48H 099 099 099 099 099 098 098 099 099 099 099 099 099
72H 097 098 097 097 09 09 096 097 097 097 097 097 097
9%H 094 09 095 094 092 091 091 092 093 094 094 094 093
120H 090 092 09 088 08 08 083 08 087 08 08 090 088
144H 082 08 082 081 074 074 071 077 079 078 080 083 079
168H 074 078 074 071 061 063 059 066 068 065 071 074 0.69
192H 066 0.69 066 061 046 051 045 054 056 053 060 066 0.58
216H 058 061 057 051 034 040 033 044 044 042 051 056 048
240H 050 055 049 041 024 031 026 037 033 033 041 047 039
264H 044 048 042 028 017 025 023 032 027 026 034 037 032
288H 041 044 036 022 015 019 021 028 022 023 027 032 0.28
¥ 3.1.12 GDAPS E3HE 250hPa 5<% Mean Error [m/s] +4 3%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H -023 -018 -016 -024 -028 -023 -025 -029 -030 -0.27 -024 -017 -0.24
48H -040 -032 -029 -037 -040 -038 -044 -052 -052 -048 -031 -0.27 -0.39
72H -052 -047 -039 -044 -047 -048 -053 -062 -0.67 -0.64 -038 -0.38 -0.50
96H -0.66 -0.60 -0.50 -048 -053 -055 -062 -068 -078 -079 -047 -050 -0.60
120H -0.77 -066 -055 -056 -0.63 -059 -0.68 -0.76 -0.82 -0.83 -058 -054 -0.66
144H -086 -072 -056 -0.61 -0.76 -0.61 -0.68 -0.86 -0.83 -0.79 -073 -070 -0.73
168H -0.84 -086 -053 -072 -079 -064 -071 -092 -08 -075 -0.88 -0.88 -0.78
192H -0.81 -092 -051 -0.78 -086 -0.65 -0.80 -094 -089 -073 -1.08 -093 -0.83
216H -0.83 -092 -049 -0.77 -094 -0.66 -080 -090 -092 -090 -123 -097 -0.86
240H -0.88 -094 -043 -074 -1.09 -067 -083 -08 -094 -099 -132 -093 -0.88
264H -095 -1.04 -051 -0.75 -118 -058 -0.89 -083 -09 -083 -129 -0.77 -0.88
288H -0.88 -1.10 -058 -0.78 -125 -048 -093 -075 -1.00 -0.71 -133 -0.63 -0.87
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¥ 3.1.13 GDAPS 54 250hPa 3% RMSE [m/s]

FCST Jan. Feb. Mar. Apr. May. Jun. Jul Nov. Dec. Ave.
24H 390 378 391 4.04 410 423 4.09 394 387 397
48H 612 590 586 6.02 630 652 632 6.05 598 6.08
72H 853 800 799 796 840 887 861 830 821 826
96H 11.00 10.29 10.15 10.27 10.78 11.24 11.00 1099 10.64 10.64
120H 13.70 12.83 1276 12.73 1342 1333 13.39 13.86 13.23 13.14
144H 1629 1541 1539 1517 1626 1545 1551 16.85 1596 15.65
168H 1856 1794 1786 17.72 1884 1729 17.34 19.37 18.60 18.00
192H 2043 2054 19.66 20.00 2098 18.76 18.76 21.21 20.78 19.95
216H 2224 2239 2142 21.87 2277 2028 19.75 2330 2275 21.63
240H 2374 2403 2311 2375 2406 2123 20.36 25.05 24.72 2298
264H 25.01 2531 2419 2529 2532 21.75 20.80 2624 2624 24.03
288H 2548 2575 2514 2578 2571 2235 21.18 27.02 27.32 24.63

3122 A=A 44T

¥ 3.1.14 GDAPS #x=A9] 3w 7] %(MSLP) Mean Error [hPa] &4 7%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul Nov. Dec. Ave.
24H -0.10 -012 -0.13 -0.09 -0.07 -0.07 -0.05 -0.12  -0.09 -0.10
48H -0.22 -025 -026 -0.17 -013 -0.10 -0.07 -0.23 -0.20 -0.19
72H -034 -040 -040 -0.27 -022 -0.15 -0.09 -0.34 -033 -0.28
9%H -045 -056 -052 -035 -0.30 -0.20 -0.15 -045 -047 -0.37
120H -054 -0.65 -0.61 -041 -038 -0.26 -0.22 -0.52 -0.59 -045
144H -066 -0.70 -0.70 -043 -044 -033 -0.30 -0.55 -0.70 -0.51
168H -0.76 -0.78 -0.75 -043 -055 -0.39 -0.39 -057 -0.78 -0.57
192H -0.83 -0.78 -0.79 -043 -0.65 -042 -0.50 -0.63 -0.83 -0.62
216H -0.88 -0.71 -0.78 -040 -0.71 -044 -0.57 -0.71 -0.84 -0.65
240H -097 -0.62 -0.78 -041 -071 -044 -0.61 -0.82 -0.87 -0.68
264H -1.06 -0.63 -0.76 -041 -0.73 -0.38 -0.66 -0.84 -0.89 -0.70
288H -1.13 -0.65 -0.72 -038 -0.69 -0.32 -0.71 -0.82 -0.87 -0.70
3 3.1.15 GDAPS #=#]¢ & H7]3F(MSLP) RMSE

FCST Jan. Feb. Mar. Apr. May. Jun. Jul Nov. Dec. Ave.
24H 053 054 054 052 051 056 056 059 053 055
48H 075 074 073 069 066 0.78 0.79 077 074 0.75
72H 090 09 090 082 078 094 095 089 087 090
9%H 1.02 105 103 092 088 103 1.07 1.01 1.02 1.02
120H 120 119 117 103 100 114 1.16 113 116 1.14
144H 139 135 135 115 112 126 1.30 125 132 129
168H 155 151 150 126 124 136 144 139 149 142
192H 171 164 168 136 137 145 159 155 161 156
216H 181 173 18 148 153 156 1.71 162 171 1.67
240H 191 184 196 159 164 167 185 174 18 1.79
264H 200 192 203 167 180 177 196 1.83 194 1.88
288H 207 204 209 177 194 187 205 1.89 195 1.96
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3 3.1.16 GDAPS 2 =#]9] 37| F(MSLP) S1 Score [hPa] 44 F

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 2735 28.07 28.89 29.77 2852 2546 2478 2733 2833 30.65 29.89 2825 2811
48H 31.78 32.83 33.89 3440 3279 2934 2918 3214 33.08 3524 3463 3241 3264
72H 3437 3591 3699 3715 35.02 31.88 3210 3510 36.28 3822 3722 3516 3545
96H 36.64 38.10 39.51 39.29 36.85 33.42 3418 3735 3843 4088 3943 37.62 37.64
120H 39.06 40.46 4195 4115 3859 34.84 3613 3924 4035 4340 41.60 39.68 39.70
144H 4150 4274 4470 4314 4046 3670 37.86 41.27 4253 45.65 43.61 41.93 41.84
168H 43.56 45.07 4733 4531 4230 3872 3954 4313 4458 4744 4581 44.07 4391
192H 45.61 4734 50.07 4741 4431 4037 41.09 45.07 46.66 4953 47.83 46.05 45.94
216H 4743 49.67 5212 49.65 4648 4190 4259 46.34 4810 51.49 4959 4777 4776
240H 48.87 51.65 5346 5155 4820 4340 43.69 4820 49.22 53.27 5159 49.47 49.38
264H 5059 5291 5523 5284 5052 4494 45.06 4953 50.16 5432 5351 51.32 5091
288H 51.59 5394 56.72 5417 51.80 46.19 45.73 50.38 51.15 55.17 5458 5245 51.99
¥ 3.1.17 GDAPS # 5%#]9 850hPa 7] Mean Error [C] &4 73 %
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 0.02 005 005 002 -002 001 -004 -004 000 -002 -003 -0.03 0.00
48H -0.02 004 005 004 -003 001 -010 -0.10 -0.04 -0.05 -0.07 -0.09 -0.03
72H -0.08 0.00 0.02 0.04 -004 -0.01 -016 -0.17 -011 -010 -011 -015 -0.07
9%¢H -0.12 -0.02 000 004 -005 -001 -020 -024 -018 -014 -014 -0.19 -0.10
120H -0.14 -0.06 -0.01 0.02 -0.07 -0.02 -021 -030 -0.25 -017 -015 -0.22 -0.13
144H -0.17 -010 -0.02 0.01 -0.09 -0.02 -021 -035 -0.29 -0.21 -017 -025 -0.16
168H -0.22 -015 -0.04 -0.01 -0.06 -0.01 -0.21 -038 -0.32 -0.24 -019 -028 -0.18
192H -026 -019 -0.08 -0.05 -0.05 0.01 -020 -0.38 -0.36 -0.27 -022 -030 -0.20
216H -032 -021 -0.15 -0.08 -0.04 0.02 -017 -037 -037 -030 -024 -032 -021
240H -034 -024 -019 -0.09 -0.06 001 -015 -035 -037 -033 -023 -033 -0.22
264H -033 -028 -022 -0.10 -0.08 -0.02 -011 -037 -037 -036 -024 -033 -0.23
288H -032 -031 -024 -0.12 -0.12 -0.02 -0.09 -038 -038 -038 -025 -031 -024
¥ 3.1.18 GDAPS % X419 850hPa 71> RMSE [C] X4 #H=
FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.
24H 070 068 065 067 067 071 073 077 078 079 081 074 072
48H 091 088 084 087 088 095 097 1.00 1.00 1.01 1.02 09 094
72H 106 1.00 095 098 100 108 111 114 114 116 115 111 1.07
9%¢H 116 111 105 107 110 117 123 126 126 127 127 121 1.18
120H 126 120 115 116 119 126 132 135 137 137 135 131 127
144H 135 130 125 125 129 137 143 147 150 149 144 142 138
168H 146 140 137 134 138 150 153 161 162 159 155 153 149
192H 155 149 150 144 148 159 163 170 176 170 164 160 159
216H 165 159 162 153 156 169 172 178 18 179 174 170 1.69
240H 175 167 171 161 165 180 181 18 197 189 182 178 1.78
264H 18 176 176 168 173 188 190 191 202 196 190 185 1.85
288H 192 183 182 174 181 194 200 198 207 202 197 191 192
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3 3.1.19 GDAPS # =49 850hPa 7] S1 Score [Fx+l] w475

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep Oct. Nov. Dec. Ave.
24H 39.86 40.09 40.59 41.84 40.22 3899 39.41 4159 4252 4366 4429 4273 4132
48H 48.14 48.20 49.07 50.20 4885 4748 4785 50.04 50.82 51.89 53.02 50.87 49.70
72H 5272 5271 53.03 5425 5293 51.30 52.08 5434 55.05 56.30 5748 5546 53.97
96H 55.80 55.69 56.23 57.25 55.70 53.56 54.78 5712 5792 5939 60.64 5817 56.85
120H 5814 5824 59.04 59.27 5811 5541 5719 59.10 60.01 6153 62.76 60.68 59.12
144H 6047 6041 6138 6140 6035 5748 5933 6131 6211 63.78 64.78 6297 61.31
168H 62.69 6215 6326 6340 6255 59.78 6093 6342 6443 6541 66.89 65.05 63.33
192H 6452 6393 6539 6516 6441 6149 6256 65.03 66.14 6735 6842 66.48 65.07
216H 66.28 65.70 67.06 66.75 66.02 6299 63.85 66.23 67.76 69.25 70.33 6832 66.71
240H 6755 6736 6894 67.72 6753 6445 64.87 6723 6916 70.72 7113 69.63 68.02
264H 69.16 68.87 7011 69.33 69.25 65.61 66.08 68.39 6991 7191 7294 7099 69.38
288H 70.05 6994 7170 6990 70.09 66.61 6712 69.18 70.56 72.89 7414 7191 70.34
¥ 3.1.20 GDAPS 2 %A% 850hPa 7] o|A# A [Fx9] #4HS

FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.
24H 093 094 093 092 092 092 093 092 09 091 09 092 092
48H 089 090 088 086 087 08 088 087 08 08 084 087 087
72H 085 087 08 083 08 08 08 08 08 08 081 083 083
9%H 082 08 08 08 08 079 082 080 077 078 077 079 0.80
120H 079 081 078 077 076 076 078 077 074 074 073 076 077
144H 076 078 074 074 073 072 075 073 069 070 070 072 073
168H 072 075 0.69 070 0.69 067 071 068 065 066 066 069 0.69
192H 069 072 064 065 064 062 067 064 059 062 062 066 0.65
216H 0.65 0.68 060 062 060 058 062 061 055 057 058 062 0.61
240H 061 064 056 058 056 053 058 058 049 052 054 059 056
264H 057 060 053 055 052 049 055 055 046 049 050 056 053
288H 053 057 050 052 048 046 051 052 043 046 046 052 050
¥ 3.1.21 GDAPS 2 %A% 500hPa 1'% Mean Error [m] ¥4 7<%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H -218 -191 -159 -191 -211 -1.88 -267 -244 -248 -215 -218 -261 -218
48H -4.68 -415 -347 350 -372 -353 -499 -468 -475 -4.06 -418 -521 -424
72H -678 -639 -531 -491 -510 -486 -657 -630 -647 -575 -587 -735 -597
96H -856 -856 -7.01 -598 -615 -574 -7.74 -765 -776 -718 -734 929 -741
120H -10.16 -10.32 -842 -6.86 -7.11 -6.52 -8.62 -9.01 -9.00 -843 -857 -1093 -8.66
144H -11.94 -11.73 975 -761 -788 -725 -921 -10.05 -990 -954 -957 -1238 -9.73
168H -13.77 -13.20 -11.05 -830 -892 -7.60 -9.63 -11.09 -10.51 -10.81 -10.50 -13.69 -10.76
192H -15.27 -14.08 -1241 -890 -990 -7.71 -10.20 -12.03 -11.09 -11.66 -11.62 -14.75 -11.63
216H -16.43 -1419 -1343 -931 -10.61 -7.85 -10.29 -12.69 -11.85 -12.75 -12.58 -15.39 -12.28
240H -17.73 -14.05 -1430 -991 -1097 -814 -10.19 -13.14 -1293 -13.61 -13.70 -15.81 -12.87
264H -18.66 -14.80 -14.75 -10.38 -11.61 -7.96 -10.15 -13.60 -13.79 -14.08 -14.29 -16.19 -13.35
288H -19.41 -15.62 -15.01 -10.72 -11.84 -7.74 -10.25 -14.18 -14.38 -14.14 -14.69 -16.38 -13.70
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¥ 3.1.22 GDAPS A %49 500hPa 125 RMSE [m] A4S

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 378 359 344 373 393 381 440 407 383 375 381 408 3.85
48H 647 595 538 537 561 562 691 646 627 580 590 686 6.05
72H 891 836 737 693 736 749 912 850 838 778 791 926 811
9%¢H 11.12 10.78 935 824 864 887 1078 1026 10.10 954 957 1152 9.90
120H 13.27 1293 11.19 952 996 1026 1227 12.02 11.76 1129 11.18 13.60 11.60
144H 1534 14.89 1316 10.84 11.09 11.62 13.61 1344 1319 1293 1276 15.64 13.21
168H 1751 1697 1501 1210 1266 1282 1511 1498 14.44 1466 1433 1755 14.85
192H 19.73 18.69 17.15 13.29 1434 13.67 16.65 1626 1539 1592 15.82 19.07 16.33
216H 2157 19.64 18.89 1433 1586 14.65 17.80 1743 16.66 1731 17.09 2035 17.63
240H 2340 20.71 20.54 1540 1699 1558 18.26 1848 1826 1854 1844 2131 18.83

264H 2446 2215 2156 1651 1839 16.28 18.66 19.67 1939 19.63 19.42 2210 19.85
288H 2553 2325 2230 17.38 19.62 17.07 19.44 20.75 2052 20.20 20.15 22.81 20.75

¥ 3.1.23 GDAPS % %A% 500hPa 1% S1 Score [FxH] A 7=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.

24H 2938 2986 3014 3411 33.16 31.08 29.51 2957 31.04 3342 33.63 3267 3146
48H 3731 37.72 3726 4121 40.00 38.07 3644 36.75 3843 4041 40.86 4047 38.74
72H 4284 4339 4263 4572 4443 4298 4159 42.00 4399 4580 46.09 46.21 43.97
96H 47.68 47.67 4723 49.79 4833 4715 4591 4643 4882 50.60 5045 50.83 4841
120H 5227 52.03 51.67 5343 5203 5094 49.79 50.09 5286 55.04 5472 5540 5252
144H 56.04 56.21 55.68 57.26 55.65 5494 53.77 5333 5617 59.27 5846 59.78 56.38
168H 59.12 6054 59.98 6048 59.08 5893 5759 5639 5936 6333 6227 6392 60.08
192H 6270 6455 63.83 6349 63.09 6251 6130 5871 6228 66.61 6543 6743 63.49
216H 66.45 68.17 6737 6631 6683 65.76 6390 6171 6528 6947 6856 7129 66.76
240H 70.01 7216 70.20 69.40 7011 6838 65.87 64.02 67.66 71.69 7172 73.96 69.60

264H 7270 7497 7250 7243 7269 7030 6734 6633 69.72 7386 74.00 76.63 71.96
288H 75.02 7719 7427 7426 7491 7222 69.07 6786 7210 76.03 7591 79.06 73.99

¥ 3.1.24 GDAPS 2 EA]9 500hPa 1% o] AlG [Fa1d] BAH=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 098 098 098 097 097 097 097 097 097 097 092 098 097
48H 09 09 09 095 09 094 094 094 09 09 09 095 095
72H 092 094 094 092 092 09 09 08 091 092 08 093 091
9%H 088 091 091 09 08 08 08 08 087 089 084 089 0.88
120H 083 088 087 08 08 081 081 08 082 084 080 084 0.84
144H 079 084 082 082 08 076 075 075 077 079 075 078 0.79
168H 074 078 076 077 077 069 067 069 071 073 071 071 073
192H 065 072 069 071 070 062 059 063 065 069 066 065 0.66
216H 057 067 061 066 061 053 051 056 058 064 061 060 0.60
240H 050 060 055 060 055 047 047 048 050 059 055 055 0.53

264H 045 052 050 052 046 041 044 039 044 053 049 050 047
288H 039 047 045 045 037 034 037 029 036 046 045 042 040
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¥ 3.1.25 GDAPS A %A% 250hPa %< Mean Error [m/s] ¥4 3%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H -026 -024 -022 -030 -023 -012 -018 -014 -0.23 -0.29 -031 -021 -0.23
48H -035 -033 -030 -041 -030 -022 -026 -023 -030 -040 -043 -024 -0.31
72H -034 -029 -030 -041 -032 -020 -023 -019 -028 -045 -049 -021 -0.31
9%H -033 -023 -023 -043 -030 -022 -019 -007 -025 -043 -048 -0.17 -0.28
120H -0.27 -014 -0.12 -047 -025 -021 -0.16 0.02 -0.26 -042 -049 -0.07 -0.24
1444 -019 -004 004 -049 -019 -019 -0.09 011 -021 -039 -053 -0.02 -0.18
1684 -010 005 021 -053 -0.12 -0.14 -0.04 019 -019 -033 -057 -0.02 -0.13
192H -0.05 017 042 -059 -010 -0.09 -0.02 024 -018 -032 -0.66 -0.05 -0.10
216H 0.04 027 062 -062 -010 -007 -009 024 -015 -030 -0.75 -0.07 -0.08
240H 0.09 03 076 -073 -005 -0.01 -010 022 -014 -026 -079 -0.11 -0.06
264H 008 035 072 -075 0.01 005 -005 025 -010 -0.18 -0.74 -0.25 -0.05
288H 0.05 035 070 -076 0.03 022 006 029 -006 -011 -0.70 -0.36 -0.02
¥ 3.1.26 GDAPS 2 E=%]9 250hPa %< RMSE [m/s] +471%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 381 363 352 359 335 351 373 360 362 349 364 379 361
48H 528 509 490 493 458 484 512 489 492 482 501 519 496
72H 641 613 597 591 547 581 612 582 587 585 609 627 598
9%H 741 709 693 679 631 663 699 662 671 676 703 718 6.87
120H 837 797 784 762 711 738 775 728 743 755 790 8.09 7.69
144H 931 885 868 830 793 813 841 790 815 828 862 895 846
168H 10.07 9.75 956 9.06 8.66 9.00 9.09 864 887 904 931 977 924
192H 10.79 1051 1049 9.79 950 9.78 975 936 948 974 998 1046 997
216H 1150 1130 11.32 1046 10.18 1048 1028 994 997 1037 1057 11.14 10.63
240H 1212 1230 1199 11.28 1097 11.07 1083 1043 1036 11.02 11.13 11.77 11.27
264H 12.69 1290 1242 12.05 11.64 1150 11.27 10.82 10.73 11.58 11.55 12.24 11.78
288H 13.10 1330 12.88 12.61 1228 12.07 11.69 11.17 11.22 1213 1192 1282 1227
3123 @ub £44F
¥ 3.1.27 GDAPS 4+ 3% 7] $H(MSLP) Mean Error [hPa] 4] 31%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H -011 -0.10 -0.07 -0.02 0.00 -002 0.09 0.09 010 0.05 000 -0.04 0.00
48H -016 -012 -0.08 0.00 007 001 019 019 021 011 001 -0.09 0.03
72H -016 -013 -0.09 001 014 0.04 024 023 026 016 0.03 -010 0.05
9%H -0.17 -014 -013 003 020 006 028 024 031 020 0.05 -0.08 0.07
120H -0.15 -0.11 -0.17 0.02 022 008 032 028 038 023 010 -0.01 0.10
144H -013 -0.02 -021 0.00 023 009 035 030 045 027 017 010 013
168H -0.04 006 -026 000 031 010 043 040 048 039 023 017 0.19
192H 006 010 -031 -004 037 011 053 047 044 043 032 027 023
216H 0.12 014 -042 -0.07 042 018 056 046 049 048 042 043 027
240H 018 011 -053 -012 047 020 058 050 058 051 049 062 0.30
264H 0.09 011 -062 -021 043 013 058 057 059 056 055 078 030
288H 0.02 010 -0.68 -035 037 009 062 062 05 066 063 101 031
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3 3.1.28 GDAPS @4t 3™ 7] (MSLP) RMSE [hPa] #4145

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 083 084 09 093 101 104 107 114 110 106 095 089 098
48H 150 152 162 168 182 18 191 200 19 183 160 153 173
72H 235 239 249 262 289 28 306 305 300 280 250 236 270
9%H 332 345 361 383 431 421 435 431 433 402 352 340 3.89
120H 441 454 496 508 586 569 563 569 577 521 454 451 516
144H 549 572 625 631 751 719 698 715 713 6.62 561 554 646
168H 644 6.65 723 757 910 852 836 862 806 772 651 630 7.59
192H 720 744 836 849 1028 958 946 982 89 878 754 711 859
216H 782 829 926 921 11.04 10.89 1018 1086 994 980 838 791 947
240H 827 892 975 990 1191 1176 11.02 11.67 10.64 1047 888 8.69 10.16

264H 8.63 958 10.04 1053 1233 1220 11.93 1219 1136 1094 926 930 10.69
288H 9.11 999 1042 11.03 1233 12.68 1250 1241 11.82 1153 9.66 9.79 11.11

¥ 3.1.29 GDAPS ‘1M 3|9 7] $H(MSLP) S1 Score [F-2H] 417

ofN

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 1496 1435 14.63 1495 1479 1494 1493 1499 1530 1526 1555 15.61 15.02
48H 2317 2243 2271 2331 2344 2346 2344 2330 23.69 2307 2323 2335 23.22
72H 3178 30.63 30.75 31.96 32.62 3254 3256 3196 3259 30.93 3148 3155 31.78
96H 40.62 39.14 3953 4118 4284 42.08 4126 40.69 4184 39.68 39.76 4038 40.75
120H 49.06 47.61 4832 49.86 5228 5120 4922 4923 5052 4742 4752 4852 49.23
144H 5695 55.80 5645 5719 6127 5937 56.59 57.07 57.69 5512 53.88 5553 5691
168H 63.20 61.17 6223 6422 69.06 6586 6315 6319 6257 6117 5949 60.26 62.96
192H 6757 6585 6759 6920 73.88 7039 68.09 6817 66.89 6663 6478 6481 67.82
216H 70.81 7043 7190 7225 7683 7592 7172 7265 7055 7122 6885 68.61 71.81
240H 7341 7392 7426 7511 7944 79.78 7476 7502 7352 7326 7186 71.67 74.67
264H 7486 76.65 76.06 7820 81.63 8139 78.02 7779 76.01 7490 73.70 73.57 76.90
288H 76.09 7790 7694 79.61 83.08 8270 79.58 79.07 7771 7716 7474 7572 7836

¥ 3.1.30 GDAPS ‘&4 850hPa 7|2 Mean Error [C] 4745

FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.

24H 003 005 003 -006 -022 -016 -026 -022 -015 -003 003 0.04 -0.08
48H 000 0.04 002 -013 -036 -026 -042 -038 -030 -011 -0.01 0.00 -0.16
72H -004 001 -002 -019 -045 -033 -051 -050 -042 -0.20 -0.09 -0.07 -0.23
9%¢H -0.10 -0.04 -005 -023 -051 -039 -054 -058 -050 -029 -016 -0.13 -0.29
120H -0.16 -0.08 -0.08 -0.25 -055 -043 -055 -0.66 -057 -036 -019 -019 -0.34
144H -020 -013 -0.09 -026 -059 -046 -056 -0.70 -0.62 -043 -024 -024 -0.38
168H -0.26 -0.18 -0.09 -031 -059 -048 -056 -0.74 -0.65 -047 -033 -029 -041
192H -031 -021 -012 -035 -058 -047 -060 -079 -065 -047 -038 -034 -044
216H -036 -025 -016 -037 -057 -046 -062 -082 -064 -050 -042 -036 -0.46
240H -041 -028 -016 -036 -057 -047 -064 -085 -0.66 -056 -044 -040 -048
264H -044 -032 -016 -040 -055 -042 -063 -087 -070 -0.64 -050 -045 -0.51
288H -047 -031 -017 -042 -052 -037 -058 -093 -075 -071 -053 -048 -0.52
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3 3.1.31 GDAPS ‘24 850hPa 7] RMSE [C] ¥4 A<
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 088 08 092 093 09 097 102 102 101 103 095 091 096
48H 131 131 134 138 144 144 153 153 150 149 138 131 141
72H 168 171 174 181 18 1.8 200 200 19 19 175 167 183
96H 210 214 218 228 236 238 249 246 247 232 216 209 229
120H 255 259 267 280 289 292 299 299 3.01 281 256 249 277
144H 294 3.04 321 333 341 342 343 351 347 332 299 286 324
168H 328 333 367 380 392 392 38 397 38 373 336 322 3.66
192H 362 373 401 420 431 429 432 434 418 411 370 352 403
216H 387 406 435 455 456 470 466 465 450 457 399 382 436
240H 411 426 464 478 485 505 488 492 477 479 425 407 461
264H 438 446 477 505 505 531 509 515 510 504 445 427 484
288H 449 464 489 522 522 537 531 534 530 528 457 448 501
¥ 3.1.32 GDAPS ‘24 850hPa 7] S1 Score [F2+€] £44A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 30.06 2926 27.90 27.82 2852 2877 2895 2898 2910 30.12 3130 3155 29.36
48H 4112 39.90 3813 3818 3956 39.64 3993 40.00 39.77 4027 4198 4218 40.06
72H 4873 4745 4565 4624 4742 4790 48.06 48.07 4746 47.32 4932 4986 47.79
96H 55.66 54.04 5216 5274 5476 55.04 54.73 5447 5421 5336 5544 5650 54.43
120H 61.33 59.85 5792 59.09 6088 61.63 6039 6024 5997 59.07 60.75 61.70 60.24
144H 65.85 64.83 6343 6371 6590 6621 6515 65.03 6453 63.78 65.01 66.29 64.98
168H 69.17 68.05 6718 67.65 69.85 70.00 68.70 68.69 67.71 6747 6858 69.80 68.57
192H 7214 71.09 6956 7079 7270 7249 7178 7147 70.06 7039 7152 7212 71.34
216H 7436 7359 7226 7250 7418 7491 73.62 7337 7221 7337 7396 7428 7355
240H 76.06 7497 7425 7445 7583 7715 7534 7478 7339 7419 7580 76.04 7519
264H 77.65 7594 7528 7597 77.06 7857 76.64 7625 7517 7595 7695 77.65 76.59
288H 7828 7730 7591 7690 7819 79.35 7739 76.84 7630 77.68 7777 7892 7757
3 3.1.33 GDAPS Rt~ 850hPa 7] o4 Al [FAkd] 44 F
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 097 097 097 098 098 098 098 098 098 097 097 097 098
48H 094 094 094 096 097 096 09 09 095 094 093 094 095
72H 091 09 091 093 094 093 092 093 092 091 08 090 092
9%H 08 084 08 08 09 08 08 08 08 08 083 084 087
120H 078 077 078 082 08 08 08 08 08 08 076 077 080
144H 071 068 068 075 079 075 076 077 077 072 067 069 073
168H 064 061 058 066 073 068 070 071 071 065 058 060 0.65
192H 056 052 050 058 067 062 062 064 066 058 050 053 058
216H 049 044 040 051 064 054 056 059 061 048 041 045 051
240H 043 038 032 046 059 048 051 054 056 043 033 036 045
264H 036 033 027 039 056 044 047 050 049 038 027 030 040
288H 032 027 024 034 053 042 042 046 046 032 023 024 035
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¥ 3.1.34 GDAPS 4 500hPa 1% Mean

Error [m] &

27

olN

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H
48H
72H
96H
120H
144H
168H
192H
216H
240H

264H
288H

-1.56
-2.47
-3.16
-3.92
-4.61
-5.01
-5.37
-5.63
-6.02
-6.36
-7.60
-8.47

-1.56
-243
-3.23
-4.22
-5.00
-5.27
-5.55
-6.11
-6.27
-6.94

-7.52
-8.05

-1.51
-2.51
-3.51
-4.47
-5.47
-6.03
-6.63
-7.27
-8.57
-9.76

-10.48
-10.58

-2.15
-3.55
-4.73
-5.72
-6.38
-7.12
-8.11
-8.60
-8.97
-9.45
-10.02
-10.76

-2.96
-4.51
-5.52
-6.24
-7.09
-7.77
-7.76
-7.45

-1.71
-2.71
-3.33
-3.92
-4.39
-5.08
-5.64
-5.91
-5.30
-5.03
-4.77
-4.93

-2.82
-4.24
-5.33
-6.09
-6.26
-6.46
-6.08
-6.05
-6.34
-5.94
-5.50
-4.42

-2.64
-4.07
-5.34
-6.67
-7.78
-8.82
-9.12
-9.71

-10.79
-11.50
-11.96
-12.39

-1.89
-3.20
-4.36
-5.48
-6.00
-6.26
-6.44
-6.41
-6.42
-6.66

-7.13
-7.78

-1.42
-2.31
-2.99
-3.87
-4.74
-5.33
-5.25
-5.55
-6.00
-6.30
-6.36
-6.14

-1.26
-2.13
-2.85
-3.42
-3.71
-3.83
-4.19
-4.18
-4.23
-4.72

-5.56
-6.13

-1.51
-2.82
-3.70
-4.18
-4.38
-4.47
-4.84
-4.99
-4.43
-3.93
-3.43
-2.22

-1.92
-3.08
-4.00
-4.85
-5.48
-5.95
-6.25
-6.49
-6.70
-6.92
-7.21
-7.36

3 3.1.35 GDAPS ‘5 500hPa

RMSE

[m]

M

47

ofN

FCST

Jan.

Feb.

Mar.

Apr.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H
48H
72H
96H
120H
144H
168H
192H
216H
240H

264H
288H

717
13.73
22.77
33.27
45.06
56.84
68.54
78.53
86.88
93.74

100.51
105.29

7.55
14.65
23.86
35.72
48.58
61.99
73.10
83.02
91.70

100.09

109.67
115.57

7.97
15.31
24.82
36.32
50.71
66.97
81.02
93.45

104.51
111.87

116.14
121.92

8.16
15.77
25.67
39.02
53.27
68.13
82.86
95.07

105.35
114.79

123.24
129.43

9.08
17.64
28.43
42.69
59.06
77.16
95.92

110.00
120.01
129.95
137.45
139.27

8.96
17.02
27.37
40.64
56.93
73.06
88.59

102.36
116.56
129.60

137.69
143.25

9.48

9.89

18.35 18.99
29.93 29.85
4351 42.38
57.43 5691
7247 72.89
87.66 88.69

9.65
18.49
29.57
43.24
57.77
71.88
81.10

101.03 102.39 90.81
110.46 113.61 102.34
118.66 123.58 111.63
126.31 129.16 121.57
135.28 133.76 127.20

9.37
17.43
27.67
40.24
54.09
70.18
83.49
95.34

106.87
115.41

121.36
127.78

8.54
15.88
25.31
36.65
48.14
59.61
69.86
79.89
90.11
97.39

104.45
110.36

8.10
15.31
2431
35.90
48.57
60.76
70.63
81.17
91.55

100.02

106.30
110.87

8.66
16.55
26.63
39.13
53.04
67.66
80.95
92.76

103.33
112.23

119.49
125.00

3 3.1.36 GDAPS ‘& 500hPa

%

S1 Score [FAHd] ¥44A%

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

24H
48H
72H
96H
120H
144H
168H
192H
216H
240H

264H
288H

9.72
16.63
2421
31.98
39.28
45.85
51.75
56.15
59.49
62.22

64.94
66.41

9.83
16.78
2413
31.80
39.49
46.92
52.83
57.17
60.85
63.57
66.64
68.40

9.65
16.64
23.82
31.07
38.43
46.34
52.41
57.34
61.45
64.33

66.05
67.70

9.39
16.13
23.27
31.17
38.59
45.26
51.69
56.83
60.26
63.64

66.76
68.81

9.57
16.79
24.33
32.71
40.85
48.73
55.72
60.57
63.92
66.24

68.38
70.37

9.55
16.58
24.10
31.89
39.86
47.06
53.04
57.73
62.49
66.55
69.17
70.61

9.53
16.53
24.01
31.44
38.18
44.54
50.42
55.17
58.60
61.76
64.15
66.41

9.98
17.11
2437
31.45
38.54
4522
51.01
55.49
59.15
61.93
64.06
65.55

10.18
17.51
24.92
32.37
39.76
46.13
50.24
54.14
57.73
60.47

63.45
65.18

10.26
17.01
23.84
31.17
38.23
45.21
51.01
55.84
59.96
62.35
64.42
66.51

10.56
17.57
24.70
32.04
39.06
4481
49.80
54.24
58.03
60.90

63.28
65.17

10.37
17.29
24.44
32.28
39.50
45.71
50.46
54.79
58.84
62.31
64.19
65.50

9.88
16.88
2418
31.78
39.15
45.98
51.70
56.29
60.06
63.02

65.46
67.22
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¥ 3.1.37 GDAPS Y4 500hPa 115 ©]/d4)

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep Oct. Nov. Dec. Ave.
24H 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
48H 099 099 099 099 099 099 099 099 099 099 098 099 099
72H 097 097 097 097 097 097 097 097 097 09 09 097 097
9%H 093 092 093 093 092 093 093 094 093 092 091 092 093
120H 086 08 087 087 08 08 087 08 08 08 08 08 086
144H 079 076 077 078 075 077 08 08 08 077 078 077 078
168H 0.69 0.67 067 068 062 066 070 071 074 068 069 069 0.68
192H 059 058 056 058 051 055 061 061 068 057 060 059 059
216H 050 048 044 049 043 042 054 053 060 046 049 048 049
240H 042 038 036 039 035 030 046 045 052 037 041 038 040
264H 033 027 030 028 028 022 040 039 042 031 032 030 032
288H 026 019 023 020 024 017 031 034 036 025 025 025 025
¥ 3.1.38 GDAPS R 250hPa 5<% Mean Error [m/s] +4 3%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.
24H -0.17 -015 -019 -013 -0.08 -0.09 -0.04 -004 -008 -011 -019 -022 -0.12
48H -032 -023 -035 -014 -0.07 -019 -0.17 -0.08 -012 -0.15 -024 -0.34 -0.20
72H -043 -030 -047 -019 -0.10 -0.25 -0.21 -0.11 -0.11 -0.20 -0.28 -049 -0.26
9%H -050 -038 -052 -026 -021 -036 -028 -0.15 -010 -0.28 -035 -0.57 -0.33
120H -058 -047 -052 -032 -031 -047 -038 -0.17 -0.08 -0.37 -042 -0.64 -0.39
144H -0.68 -054 -055 -028 -034 -045 -041 -020 -010 -040 -050 -0.63 -0.42
168H -0.72 -061 -046 -024 -034 -040 -048 -023 -015 -049 -051 -0.68 -0.44
192H -0.63 -050 -054 -0.21 -031 -036 -050 -025 -020 -051 -054 -0.75 -0.44
216H -0.61 -046 -059 -024 -029 -031 -039 -030 -0.17 -049 -060 -0.71 -043
240H -053 -041 -0.63 -032 -015 -030 -0.34 -037 -017 -042 -065 -065 -041
264H -032 -041 -0.80 -027 -017 -030 -0.29 -042 -023 -040 -065 -0.63 -041
288H -040 -039 -0.71 -036 -029 -0.28 -029 -047 -034 -042 -065 -0.60 -043
¥ 3.1.39 GDAPS At 250hPa %% RMSE [m/s] ¥4 #H=
FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.
24H 394 383 409 415 427 405 394 392 402 405 418 419 405
48H 623 6.09 659 638 675 651 629 626 631 636 655 651 640
72H 873 851 914 868 926 891 877 857 871 869 887 884 881
96¢H 11.31 11.23 11.72 11.39 1223 11.70 11.42 1117 1143 1136 1134 1144 1148
120H 1412 1399 1438 14.21 1530 14.87 14.16 13.89 1425 1394 13.83 14.18 14.26
144H 1639 16.82 1740 1719 1854 1823 17.01 16.80 1690 16.78 16.11 16.53 17.06
168H 18.61 19.13 20.29 20.08 21.59 2112 19.66 1949 19.00 1924 1824 1835 19.57
192H 20.54 2094 2257 2243 2401 2345 2209 2158 21.15 2147 2029 20.08 21.72
216H 21.72 2228 2455 2414 2583 2570 24.01 23.60 23.08 2356 21.96 2198 2353
240H 23.00 2336 2572 2555 2739 2784 25.66 2510 2421 2494 2329 2335 2495
264H 2443 2445 26.00 27.02 2844 2950 26.88 2655 2596 2611 2421 2442 26.16
288H 2525 2551 2713 2811 2929 30.39 2821 2739 2711 2721 2516 2491 27.14
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313 AAFASA 2" &5 HF

3131 EHARE ol &8 ofAlet 99 AT
3% 3.1.40 GDAPS ©}A|¢} 850hPa 7]« Mean Error [C] #3545
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H -065 -042 -035 -020 002 022 032 014 -015 -035 -042 -057 -0.20
48H -102 -063 -055 -019 000 025 051 019 -012 -045 -049 -0.89 -0.28
72H -131 -077 -070 -0.21 000 022 056 027 -009 -050 -054 -1.03 -0.34
9H -152 -085 -081 -016 003 020 073 033 -006 -052 -058 -1.20 -0.37
120H -1.71 -093 -094 -0.08 006 024 083 043 -009 -052 -0.69 -1.29 -0.39
144H -193 -103 -1.25 -012 009 030 082 050 -010 -0.61 -084 -146 -047
168H -210 -110 -1.62 -010 -0.01 016 079 0.64 000 -0.64 -0.88 -1.59 -0.54
192H -219 -128 -160 0.04 004 007 082 08 003 -056 -1.09 -1.78 -0.55
216H -2.08 -1.69 -145 015 021 014 083 106 017 -058 -132 -1.83 -0.53
240H -201 -195 -130 024 020 025 083 108 019 -057 -1.39 -1.67 -051
264H -238 -179 -129 037 012 037 080 119 024 -068 -151 -133 -049
288H -2.82 -1.84 -123 053 012 053 077 127 032 -067 -140 -117 -047
3% 3.1.41 GDAPS ©FAJo} 850hPa 7] RMSE [C] @54 F
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 157 143 126 128 128 134 140 126 120 136 148 165 138
48H 202 178 161 155 157 168 173 153 142 165 172 202 1.69
72H 243 207 192 183 195 19 200 178 166 191 202 237 199
9%H 285 247 221 217 233 228 230 207 188 229 233 275 233
120H 325 276 254 267 271 265 256 235 217 265 266 312 267
144H 363 323 301 3.00 320 299 284 268 252 303 327 339 307
168H 401 3.69 361 340 382 345 311 298 28 353 370 380 350
192H 436 412 388 389 446 369 336 331 318 411 408 453 391
216H 4.60 455 4.07 426 515 400 347 354 359 448 467 499 428
240H 4.87 492 443 446 520 415 361 379 369 484 487 526 451
264H 527 512 502 469 519 445 371 408 405 522 505 546 478
288H 6.04 547 527 487 545 469 385 438 430 535 507 574 504
¥ 3.1.42 GDAPS ©}A|o} 850hPa 7]-2 TREND [F-2+€] #=7%5
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 091 09 091 093 093 08 083 084 090 092 091 091 090
48H 092 093 093 094 094 08 08 08 093 093 093 093 092
72H 089 092 091 094 092 087 08 087 092 092 092 091 090
9%H 086 09 09 092 08 084 084 08 09 089 089 08 088
120H 084 088 088 08 087 08 080 08 087 08 08 08 085
144H 082 08 08 080 081 075 077 077 080 082 080 08 081
168H 080 082 076 075 073 069 073 072 074 077 079 083 0.76
192H 076 079 078 071 065 066 069 067 071 068 077 074 072
216H 073 072 077 069 057 062 064 065 066 064 070 067 067
240H 072 072 072 066 060 060 059 061 065 060 067 064 0.65
264H 068 072 060 063 059 058 053 055 060 053 065 061 0.61
288H 058 073 057 058 051 056 050 049 052 050 071 054 057
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¥ 3.1.43 GDAPS ©}A]o} 500hPa 1.5 Mean Error [m/s] #5735
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24dH -2.76 -051 -1.82 -072 136 030 -032 109 106 -005 -043 -397 -0.56
48H -4.72 -210 -250 -074 124 -036 -132 -020 039 -021 -1.05 -6.09 -147
72H -645 -315 -194 -058 110 063 016 125 211 116 -063 -7.09 -1.12
9%H -7.99 -311 -238 -051 -079 122 045 012 167 117 -043 -789 -154
120H -11.02 -253 -342 -069 -131 -030 0.07 -229 -118 0.07 -022 -728 -251
144H -13.82 -334 -6.08 1.07 -027 -1.69 -222 -358 -337 016 -061 -7.70 -3.45
168H -16.17 -4.07 -782 133 -423 -370 -2.69 -251 -090 252 08 -7.72 -376
192H -17.59 -453 -742 253 -503 -5.03 -0.72 -263 213 392 -032 972 -370
216H -1691 -836 -598 057 -534 -447 -123 -261 448 449 147 -875 -355
240H -1490 -1224 -131 -227 -333 -291 -253 -270 376 378 294 -769 -3.28
264H -16.21 -1214 0.84 -3.05 -0.39 -1.52 -487 -227 276 325 372 -282 -273
288H -20.57 -12.69 248 -4.05 446 -155 -647 -257 408 295 3.07 -062 -262
¥ 3.1.44 GDAPS ©}A]o} 500hPa 2% RMSE [m/s] #5H%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 1296 13.06 11.95 11.74 12.07 1137 11.87 11.44 1087 1097 1205 1340 11.98
48H 16.69 16.17 15.77 1440 1564 1435 1532 14.05 1353 1459 1596 1823 15.39
72H 2171 2113 20.69 1813 2046 1740 19.15 17.12 1757 19.20 2122 2376 19.79
96H 27.61 2792 2643 2380 2632 2213 2325 2118 2216 2529 2778 3027 2534
120H 3490 35.05 3312 3147 3335 2774 2757 2553 2756 3152 36.64 37.34 31.82
144H 4156 43.80 41.60 40.70 41.82 3222 3268 3036 3284 39.68 49.00 44.74 39.25
168H 49.88 53.26 4870 51.01 5410 3851 3725 34.11 3729 50.89 57.12 53.77 47.16
192H 5718 6055 5344 5474 6496 4332 4035 3781 41.60 56.38 6152 65.92 53.15
216H 62.64 6829 59.65 6023 7250 46.87 43.79 39.73 4737 60.77 69.03 7474 58.80
240H 66.73 7243 6553 6498 7692 5252 4740 44.60 5136 7138 7581 7998 64.14
264H 7201 7633 7379 7086 78.02 56.39 50.08 46.89 5592 7241 7774 8722 6814
288H 8129 8399 7444 7833 7786 59.67 53.07 49.60 6110 73.76 81.03 9214 7219
3 3.1.45 GDAPS ©}A]o} 500hPa 3% TREND [Fx+€] #5HS
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 098 097 097 097 097 092 093 091 095 097 097 098 0.96
48H 097 097 097 098 097 094 094 093 09 098 097 098 096
72H 096 096 095 097 09 094 093 092 09 095 09 097 095
9%H 094 093 094 09 094 092 091 090 092 094 093 095 093
120H 091 091 091 092 091 087 088 08 08 09 09 094 090
144H 089 088 08 08 08 08 08 08 08 08 079 093 085
168H 086 085 082 080 075 079 08 076 078 077 075 089 0.80
192H 080 081 081 079 065 076 076 073 075 070 072 083 076
216H 076 0.77 079 076 064 072 071 072 067 065 071 075 072
240H 076 076 076 073 062 068 065 066 059 055 062 073 0.68
264H 072 0.74 068 067 060 068 060 065 056 055 061 0.69 0.65
288H 063 070 071 061 056 068 053 059 050 053 066 064 0.61
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3L 2~

¥ 3.1.46 GDAPS ©}A]o} 250hPa %< Mean Error [m/s] #5745
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H -0.71 -0.77 -065 -063 -0.61 -037 -051 -071 -032 -038 -0.73 -0.73 -0.59
48H -0.89 -101 -080 -091 -070 -0.75 -0.78 -1.03 -0.64 -0.60 -1.04 -0.99 -0.84
72H -1.04 -125 -09% -08 -08 -0.83 -1.02 -131 -0.84 -083 -1.03 -1.12 -0.99
9%H -1.11 -147 -103 -1.01 -083 -1.07 -117 -140 -1.04 -1.02 -1.03 -1.23 -1.12
120H -1.27 -137 -090 -135 -095 -1.14 -127 -165 -1.08 -1.05 -115 -142 -1.22
144H -143 -128 -0.84 -1.63 -107 -133 -129 -18 -1.11 -0.86 -1.27 -149 -1.29
168H -145 -138 -0.81 -158 -086 -1.21 -1.03 -1.76 -111 -0.72 -1.25 -116 -1.19
192H -134 -135 -136 -166 -083 -1.19 -120 -170 -117 -094 -1.22 -1.08 -1.25
216H -167 -111 -181 -131 -141 -130 -131 -175 -1.34 -091 -174 -115 -140
240H -1.71 -090 -179 -123 -1.70 -1.23 -154 -1.77 -129 -099 -188 -140 -145
264H -166 -134 -178 -147 -225 -117 -150 -192 -1.01 -0.63 -1.68 -152 -149
288H -126 -114 -170 -134 -281 -095 -161 -204 -116 -073 -173 -1.68 -151
¥ 3.1.47 GDAPS ©}A]o} 250hPa %<4 RMSE [m/s] #=H=
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 466 534 561 600 616 621 58 575 505 469 482 463 540
48H 566 658 717 746 793 786 777 751 675 626 6.09 563 6.89
72H 718 799 873 9.08 973 943 970 940 822 772 754 690 847
96H 834 985 1030 1080 11.84 1142 1119 1149 965 955 9.67 837 10.21
120H 996 1144 1205 1256 1440 1333 1264 1324 11.62 11.69 1191 996 12.07
144H 1142 1332 1422 15.03 1710 14.85 1435 1528 1323 1393 14.15 11.87 14.06
168H 13.07 14.73 16.14 1753 1959 16.69 1599 16.74 1448 16.06 16.09 14.05 1593
192H 14.29 1561 17.81 18.63 21.27 1760 17.08 1742 1628 17.82 18.00 16.22 17.34
216H 16.02 16.97 19.05 19.55 2316 18.82 17.94 1852 1696 1952 1946 18.25 18.68
240H 1731 1790 20.59 2094 2413 2048 1831 19.65 1795 2145 1980 2046 19.91
264H 18.04 20.14 2190 22.62 2499 2135 1887 21.00 1925 22.62 20.20 21.80 21.07
288H 19.10 22.01 2231 2373 2524 21.81 19.61 2158 2039 2225 21.09 2220 21.78
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3.1.3.2 GDAPS(N512L70) ASOS <= A%

3 3.1.48 GDAPS(N512L70)

SHe ¢

r R AT

7670 A el o

3

7OL_/; TS

37 -

Threshold = 0.1 mm Threshold = 5 mm
MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNMH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 0.59 055 058 053 051 047 | 053 || Jan. | 0.51 037 035 028 0.28 022 | 0.32
Feb. | 054 054 054 051 050 045 | 051 | Feb. | 051 039 039 033 028 026 | 0.35
Mar. | 0.67 0.63 059 054 053 049 | 057 | Mar. | 0.66 0.63 052 040 038 036 | 0.49
Apr. | 063 063 058 053 052 051 | 056 || Apr. | 065 0.62 060 057 051 053 | 0.58
May. | 056 050 050 050 045 043 | 049 |[May.| 062 064 055 049 047 044 | 053
Jun. | 037 037 038 036 036 034 | 036 | Jun. | 029 032 024 023 021 015 | 024
Jul. | 052 050 044 042 039 036 | 044 || Jul. | 038 038 031 023 0.18 0.18 | 0.28
Aug. | 065 061 060 057 052 051 | 058 | Aug.| 055 049 043 038 029 026 | 040
Sep. | 0.61 051 047 043 042 040 | 047 | Sep. | 0.63 061 057 057 053 051 | 057
Oct. | 071 068 069 067 0.65 0.60 | 0.67 || Oct. | 0.71 0.68 065 053 047 047 | 0.58
Nov. | 0.61 059 054 053 049 045 | 053 || Nov.| 047 044 036 030 031 032 | 0.36
Dec. | 058 0.58 0.58 057 053 050 | 056 || Dec. | 026 025 022 019 0.26 015 | 0.22
TOTAL| 0.57 055 053 050 048 045 | 051 |TOIAL| 0.52 049 044 038 034 032 | 041
Threshold = 15 mm Threshold = 25 mm
MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 0.00 0.08 0.00 0.00 000 0.03 | 0.02 | Jan. | 0.00 0.00 0.00 0.00 0.00 0.00 [ 0.00
Feb. | 025 018 014 010 0.06 0.04 | 0.13 || Feb. | 020 0.14 014 0.17 013 0.14 | 0.15
Mar. | 050 047 017 025 020 020 | 030 | Mar. | 033 024 0.02 000 0.12 018 | 0.15
Apr. | 053 034 044 043 041 036 | 041 || Apr. | 023 022 020 012 016 0.07 | 0.16
May. | 063 066 054 023 044 045 | 049 |[[May.| 043 046 034 016 022 032 | 032
Jun. | 0.04 010 0.07 0.06 0.04 0.01 | 005 | Jun. | 0.02 0.07 0.04 0.00 0.00 0.00 | 0.02
Jul. | 026 026 019 011 006 006 | 015 || Jul. | 019 0.15 015 006 0.04 0.04 | 0.10
Aug. | 036 039 032 024 019 014 | 027 | Aug. | 034 036 028 020 014 011 | 0.23
Sep. | 0.69 059 049 049 038 050 | 051 | Sep. | 0.51 057 040 038 023 040 | 040
Oct. | 045 045 035 029 031 037 | 037 | Oct. | 019 018 009 0.03 012 020 | 0.14
Nov. | 061 053 027 016 051 038 | 041 |[Nov.| 058 0.53 011 0.05 026 025 | 0.29
Dec. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 || Dec. | 0.00 0.00 0.00 0.00 0.00 0.00 [ 0.00
TOTAL| 041 039 031 025 024 023 | 030 |TOIAL| 031 032 022 015 014 017 | 0.21
Threshold = 50 mm
MNH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. - - - - - - -
Feb. - - - - - - -
Mar. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
Apr. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
May. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
Jun. | 0.00 000 0.00 0.00 0.00 0.00 | 0.00
Jul. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
Aug. | 028 025 021 014 011 0.09 | 0.17
Sep. | 0.11 012 0.02 0.09 010 0.13 | 0.10
Oct. | 0.00 0.00 0.09 0.00 0.00 0.00 | 0.01
Nov. | 022 0.00 0.00 0.00 0.00 0.00 | 0.04
Dec - - - - - - -
TOTAL| 0.17 014 012 0.09 008 0.08 | 0.11
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Threshold = 0.1 mm

Threshold = 5 mm

MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 055 050 053 048 045 041 | 048 || Jan. | 051 037 034 027 028 021 | 032
Feb. | 046 046 046 043 042 036 | 043 | Feb. | 050 038 038 032 026 0.24 | 034
Mar. | 0.60 055 050 044 043 038 | 048 |Mar. | 0.64 061 050 038 035 0.33 | 046
Apr. | 055 055 049 043 042 042 | 048 | Apr. | 063 0.60 057 055 048 0.50 | 0.55
May. | 049 043 043 043 038 035 | 042 |May.| 060 062 053 047 045 041 | 051
Jun. | 019 019 021 019 019 0.16 | 019 | Jun. | 025 028 020 019 017 0.12 | 0.20
Jul. | 030 026 020 018 015 012 | 020 |[ Jul. | 033 032 025 018 013 012 | 0.22
Aug. | 041 033 033 028 023 022 030 |[Aug.| 047 039 032 027 019 016 | 0.29
Sep. | 054 042 038 033 032 029 | 037 || Sep. | 0.61 059 055 055 050 049 | 0.54
Oct. | 065 062 064 061 058 053 | 060 | Oct. | 068 0.65 062 049 044 043 | 0.55
Nov.| 054 050 045 043 040 035 | 044 |[Nov.| 045 043 035 029 029 030 | 035
Dec. | 050 049 049 047 043 040 | 046 | Dec. | 025 024 021 018 025 015 | 0.21
TOTAL| 047 043 042 038 036 033 | 040 |TOIAL| 0.50 046 041 035 030 028 | 0.38
Threshold = 15 mm Threshold = 25 mm
MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 0.00 0.08 0.00 000 000 0.03 | 0.02 || Jan. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
Feb. | 025 018 014 010 0.06 0.03 | 0.12 | Feb. | 020 014 014 017 012 0.14 | 015
Mar. | 049 046 016 024 019 019 | 029 |Mar. | 033 024 0.02 0.00 011 0.18 | 0.15
Apr. | 052 033 043 042 039 034 | 040 | Apr. | 023 021 019 011 016 0.06 | 0.15
May. | 062 0.65 053 022 042 044 | 048 |May.| 042 046 033 016 021 032 | 031
Jun. | 004 009 006 005 0.03 0.01 | 005 | Jun. [ 0.02 0.07 0.04 0.00 0.00 0.00 | 0.02
Jul. | 024 024 017 010 004 004 | 014 | Jul. | 018 0.14 014 005 0.03 0.03 | 0.10
Aug. | 031 034 027 019 014 0.09 | 022 | Aug. | 032 033 025 016 0.11 0.08 | 0.20
Sep. | 0.68 0.58 047 048 036 049 | 049 || Sep. | 051 056 039 037 021 038 | 0.39
Oct. | 044 043 033 027 030 035|035 | Oct. | 018 018 008 0.03 011 0.19 | 0.13
Nov.| 060 052 027 016 051 037 | 040 [Nov.| 058 052 011 0.05 026 0.25 | 029
Dec. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 || Dec.| 000 0.00 0.00 0.00 0.00 0.00 | 0.00
TOTAL| 039 038 030 024 023 021 | 029 |TOIAL| 031 031 022 015 014 016 | 0.21
Threshold = 50 mm

MNMH| 12H 24H 36H 48H 60H 72H |TOTAL

Jan. - - - - - - -

Feb. - - - - - - -

Mar. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00

Apr. | 000 0.00 0.00 0.00 0.00 0.00 | 0.00

May. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00

Jun. | 000 000 0.00 0.00 0.00 0.00 | 0.00

Jul. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00

Aug. | 027 024 020 012 010 0.08 | 0.16

Sep. | 011 012 0.02 009 010 0.13 | 0.10

Oct. | 000 000 0.09 0.00 0.00 0.00 | 0.01

Nov.| 022 000 0.00 0.00 0.00 0.00 | 0.03

Dec - - - - - - -
TOrAL| 017 014 012 0.09 0.08 0.08 | 0.11
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MNMH| 12H 24H 36H 48H 60H 72H |TOTAL|MNH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 1.20 134 125 137 143 161 | 1.37 | Jan. | 090 0.69 0.71 073 0.78 137 | 0.86
Feb. | 149 151 141 136 143 147 | 144 | Feb. | 0.77 080 057 0.73 082 0.99 | 0.78
Mar. | 1.24 136 134 148 145 138 | 1.37 |Mar.| 098 1.00 0.68 059 0.74 1.00 | 0.83
Apr. | 126 124 130 141 145 138 | 1.34 || Apr. | 096 099 1.09 1.01 121 1.15 | 1.07
May. | 1.38 143 154 157 161 1.67 | 1.53 |[May.| 113 097 112 093 085 1.13 | 1.02
Jun. | 234 233 216 206 2.00 203 | 215 | Jun. | 1.11 133 1.09 092 086 0.81 | 1.02
Jul. | 1.52 1.60 154 147 142 140 | 149 || Jul. | 090 1.06 081 076 0.70 0.76 | 0.83
Aug. | 134 142 138 136 128 122 | 133 |Aug.| 086 0.99 092 092 080 079 | 0.88
Sep. | 1.27 150 157 1.68 164 171 | 1.56 | Sep. | 0.85 099 099 105 123 122 | 1.05
Oct. | 120 133 121 115 115 123 | 1.21 || Oct. | 0.87 093 095 0.74 071 0.76 | 0.83
Nov. | 1.05 124 122 115 123 124 | 119 ||[Nov.| 064 0.73 056 056 090 1.02 | 0.73
Dec. | 091 1.06 1.04 1.07 106 1.00 | 1.02 || Dec. | 0.45 0.73 046 044 0.66 041 | 0.52
TOTAL| 1.37 146 143 143 141 141 | 1.42 |TOIAL| 0.89 099 088 083 0.85 090 | 0.89
Threshold = 15 mm Threshold = 25 mm
MNMH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 0.00 0.08 0.00 008 015 146 | 029 | Jan. | 0.00 0.00 0.00 0.00 0.00 025 | 0.04
Feb. | 062 043 030 043 035 051 | 044 | Feb. | 020 0.60 060 040 0.80 0.60 | 0.53
Mar. | 0.77 0.63 021 043 058 051 | 052 |Mar.| 052 024 0.02 003 038 025 | 0.24
Apr. | 089 062 073 085 127 113 | 091 || Apr. | 036 034 044 059 092 0.63 | 0.55
May. | 078 080 1.02 032 112 1.23 | 0.88 |[May.| 087 088 098 040 1.06 1.67 | 0.98
Jun. | 017 034 037 026 030 021 | 028 | Jun. | 0.02 017 010 0.02 010 0.15 | 0.09
Jul. | 057 081 0.66 038 043 056 | 057 || Jul. | 0.40 0.64 057 034 028 042 | 044
Aug. | 062 079 083 075 074 0.8 | 0.73 ||Aug. | 054 070 076 079 076 074 | 0.71
Sep. | 0.86 125 125 121 151 150 | 1.26 | Sep. | 0.56 1.08 094 097 118 148 | 1.04
Oct. | 079 072 080 056 055 0.67 | 0.68 || Oct. | 043 042 053 035 042 0.65 | 047
Nov. | 065 068 029 043 1.01 059 | 0.61 ||Nov.| 0.67 0.61 014 019 047 025 | 0.39
Dec. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00 | Dec. | 0.00 0.00 0.00 0.00 0.00 0.00 [ 0.00
TOTAL| 0.66 0.75 0.72 062 076 075 | 0.71 |[TOIAL| 049 0.63 0.61 055 0.66 0.74 | 0.61
Threshold = 50 mm

MNH| 12H 24H 36H 48H 60H 72H |TOTAL

Jan. - - - - - - -

Feb. - - - - - - -

Mar. | 1.00 1.00 0.00 0.00 0.00 0.00 | 0.33

Apr. | 000 000 000 0.00 0.08 0.00 | 0.01

May. | 0.00 036 0.00 0.00 0.00 0.09 | 0.08

Jun. | 000 0.00 0.00 0.00 0.00 0.33 | 0.06

Jul. | 0.09 031 028 019 031 022 | 0.23

Aug. | 049 048 053 085 068 0.76 | 0.63

Sep. | 0.13 018 0.04 033 022 116 | 0.34

Oct. | 000 000 020 020 0.60 0.30 | 0.22

Nov.| 022 0.00 0.00 0.22 011 0.00 | 0.09

Dec - - - - - - -

TOTAL| 0.28 033 030 051 044 066 | 042
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3.2.1.1 RDAPS(UM 12km L70) #2474 A%

¥ 3.21 RDAPS(UM 12km L70) 850hPa 7]--2] Mean Error [C] 4% 3

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -034 -021 -020 -0.07 0.2 007 014 010 -0.02 -010 -0.16 -0.31 -0.09
24H -059 -039 -036 -015 -0.01 0.07 023 014 -004 -020 -030 -053 -0.18
36H -0.80 -054 -050 -020 -0.03 006 031 019 -0.01 -026 -044 -0.70 -0.24
48H -099 -065 -063 -026 -008 0.01 035 022 000 -032 -054 -0.85 -0.31
60H -112 -071 -0.73 -031 -010 -0.02 041 026 004 -036 -0.61 -095 -0.35
72H -122 -074 -078 -037 -013 -0.05 046 032 0.07 -039 -065 -1.03 -0.38
84H -128 -074 -0.84 -036 -015 -0.07 052 037 011 -042 -0.67 -111 -0.39

¥ 3.2.2 RDAPS(UM 12km L70) 850hPa 7]-22] RMSE [C] ¥4 7%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 116 110 103 094 094 08 09 08 08 097 098 111 097
24H 149 132 123 115 115 106 111 099 100 118 123 149 120
36H 183 161 150 135 134 126 131 117 121 140 150 184 144
48H 206 176 165 149 150 143 147 129 133 153 168 210 1.61
60H 230 197 18 168 170 158 160 141 150 171 18 235 179
72H 248 208 19 183 187 173 173 153 1.63 184 202 256 194
84H 265 224 207 197 207 187 188 166 176 202 220 274 209

¥ 3.2.3 RDAPS(UM 12km L70) 850hPa 7]-22] S1 Score [F-*41] 414 7%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 53.74 5517 5849 6149 6322 6647 6537 6626 6319 59.53 5644 50.69 60.01
24H 60.29 6213 65.65 6947 7146 7540 7405 7465 7131 6692 6355 57.03 67.66
36H 6280 64.82 6827 7236 7439 7859 77.00 7787 7447 6991 6653 59.68 70.56
48H 64.64 6640 70.09 74.08 7638 80.76 79.09 79.92 76.67 7172 6844 6140 7247
60H 6635 6770 7152 7575 7821 8226 8048 8118 7837 7333 69.69 6282 73.97
72H 6777 68.76 7263 77.16 79.52 83.53 8158 8256 79.60 74.70 70.83 63.98 7522
84H 69.05 70.02 7343 7815 80.85 84.59 8271 8358 80.97 7576 7225 6496 76.36

¥ 3.24 RDAPS(UM 12km L70) 500hPa 12%2] Mean Error [m] 4% 7%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -2.09 -061 -1.04 -025 -011 -0.89 -121 -0.77 -049 -076 -0.79 -3.75 -1.06
24H -3.63 -145 -1.69 048 093 -1.01 -141 -074 -0.60 -142 -234 -619 -1.59
36H -5.62 -3.03 -298 028 068 -187 -245 -188 -134 -231 -431 -789 -273
48H -596 -3.77 -336 -016 069 -192 -208 -200 -0.76 -2.02 -500 -8.89 -294
60H -628 -353 -291 -029 022 -163 -1.02 -141 047 -1.60 -4.67 -958 -2.69
72H -688 -342 -299 -035 -039 -132 -005 -111 121 -155 -396 -1048 -2.61
84H -730 -225 -325 -048 -1.07 -1.26 032 -148 113 -214 -356 -11.26 -2.72
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3 3.25 RDAPS(UM 12km L70) 500hPa %2 RMSE [m]

24 4%

[¢)

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 582 569 498 451 495 455 555 488 480 509 519 658 522
24H 811 808 727 665 688 622 781 681 632 762 823 98 749
36H 1131 1107 996 931 952 834 1046 953 913 1059 1183 1324 10.36
48H 13.62 1332 1197 11.55 1205 1036 1261 1212 1141 13.03 1463 1639 1276
60H 1594 1594 14.13 13.94 1432 1219 14.70 1449 1428 1511 1737 1948 1516
72H 1817 1849 16.04 1647 1690 13.80 16.83 16.98 17.08 17.47 20.03 22.64 17.58
84H 20.80 2128 1778 19.35 20.29 1583 19.49 19.70 20.09 1990 22.65 2545 20.22

3 3.2.6 RDAPS(UM 12km L70) 500hPa 1.%°] S1 Score [Fx+¢l] 44 HAS

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 1697 19.03 19.67 23.80 2717 36.04 3615 3795 2999 2360 2051 1742 25.69
24H 1937 2191 2253 2715 3133 4053 4097 4256 3381 2689 2374 2020 29.25
36H 2093 23.82 2434 2922 33.82 4320 4389 4567 36.67 2929 2598 2194 31.56
48H 2245 2545 2598 3115 36.06 4555 4649 48.67 3950 31.17 27.68 2343 33.63
60H 2395 2720 27.60 33.02 3799 4791 4911 51.03 4210 33.07 2950 2486 35.61
72H 2541 2880 28.86 3499 40.13 49.76 5147 5340 44.28 34.88 3133 2641 3748
84H 2690 3038 30.05 3716 4237 5148 5412 5593 4643 3627 3295 2797 39.33

3 3.2.7 RDAPS(UM 12km L70) 300hPa ¥ <2 Mean Error [m/s] 4174 A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -018 -025 -017 -0.09 -0.03 -0.04 -002 -003 -003 010 -014 -018 -0.09
244 -014 -012 -006 -012 003 -0.05 -006 -008 -0.06 000 -013 -017 -0.08
36H -027 -020 -018 -020 -013 -019 -009 -017 -012 -013 -029 -029 -0.19
48H -027 -028 -017 -027 -021 -026 -0.18 -032 -0.26 -0.23 -034 -032 -0.26
60H -029 -039 -026 -035 -017 -027 -027 -040 -041 -028 -045 -036 -0.33
72H -033 -049 -031 -044 -014 -030 -039 -048 -049 -035 -047 -041 -0.38
84H 034 -055 -026 -051 -0.09 -035 -053 -049 -055 -037 -046 -048 -041

¥ 3.2.8 RDAPS(UM 12km L70) 300hPa %<2 RMSE [m/s] w43 A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 332 365 382 384 416 404 400 398 372 370 386 373 382
24H 438 489 507 523 574 553 538 544 509 490 521 488 514
36H 520 591 6.02 634 68 661 642 652 618 578 623 560 6.14
48H 587 685 686 736 783 734 741 751 713 660 715 622 701
60H 657 769 775 829 866 803 826 827 795 726 78 675 778
72H 726 850 844 916 949 866 902 899 856 779 859 738 849
84H 788 933 9.09 1011 1063 936 983 983 910 848 944 812 927
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3.2.1.2 RDAPS(KWRF 10km L40: N512L70 3A1&) £44 #5

¥ 3.2.9 RDAPS(KWRF 10km L40: N512L70 7Z71%) 850hPa

712-2] Mean Error [C] ¥4 A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -029 -020 -024 -014 -010 -007 0.03 004 -002 -012 -011 -023 -0.12
24H -0.61 -048 -054 -037 -026 -023 -003 -002 -015 -036 -030 -039 -0.31
36H -0.87 -073 -081 -061 -037 -038 -009 -010 -028 -051 -044 -046 -0.47
48H -1.06 -091 -109 -084 -051 -050 -017 -017 -039 -0.59 -047 -044 -0.59
60H -121 -097 -1.35 -1.05 -063 -060 -025 -022 -045 -0.68 -049 -042 -0.69
72H -133 -099 -157 -123 -077 -075 -031 -022 -051 -074 -055 -041 -0.78
3 3.2.10 RDAPS(KWRF 10km L40: N512L70 73 A7) 850hPa 7]<-°] RMSE [C] #4174 A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.
12H 109 105 08 073 075 070 075 064 066 077 075 084 0.80
24H 134 135 121 108 109 105 102 09 094 110 1.06 118 111
36H 166 168 160 140 135 128 118 1.07 115 136 132 144 137
48H 184 191 189 165 154 144 129 120 131 154 144 156 155
60H 207 212 219 187 173 157 140 130 146 173 157 163 1.72
72H 222 236 243 209 196 175 147 140 159 187 169 171 1.88
3 3.2.11 RDAPS(KWRF 10km 140: N5121.70 “371d) 850hPa 71:%2] Sl Score [FFAHe] #4178 5
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 5461 5329 50.08 50.87 53.98 58.02 61.00 6053 5495 5215 4855 4242 53.37
24H 59.29 5898 59.66 6349 6773 7207 73.66 7521 6893 6561 6135 5248 64.87
36H 6097 6151 63.69 6814 7289 7676 7800 7942 73.64 70.03 6526 5568 68.83
48H 6217 62.86 66.07 70.62 7533 7926 80.00 8196 76.12 7256 6745 5730 70.97
60H 6322 6420 6740 7270 7717 8097 8099 83.06 7798 7397 6838 5831 7236
72H 6420 6542 6890 7397 7857 8236 8239 8486 7934 7518 6940 5935 73.66
% 3.2.12 RDAPS(KWRF 10km L40: N512L.70 “A7APd) 500hPa 12%°] Mean Error [C] 2474 #H5
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12 -317 -300 -277 -184 011 083 165 180 066 -050 -132 -6.02 -1.13
24H 446 -3.02 -332 -119 079 164 213 270 160 -035 -123 -6.60 -0.94
36H -7.65 -446 -579 -350 -129 -034 030 094 -040 -170 -236 -892 -2.93
48H -943 -496 -770 -647 -315 -105 028 063 -0.87 -1.67 -230 -10.87 -3.96
60H -11.16 -442 -839 -894 -553 -229 088 051 -1.63 -253 -1.79 -11.99 -4.77
72H  -13.29 -445 -1032 -11.62 -8.63 -430 077 -003 -312 -413 -099 -1331 -6.12
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3 3.2.13 RDAPS(KWRF 10km [40: N512L70 Z3A1%d) 500hPa 152 RMSE [C] 2413 75

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

12H 732 800 688 594 648 571 637 578 514 618 640 948 6.64
24H 873 999 904 838 927 822 865 859 757 927 887 1236 9.08
36H 1228 1354 1251 11.64 1241 1039 1070 11.24 1020 1236 12.03 1557 12.07
48H 14.88 1613 15,53 15.02 1558 1244 1311 1404 1271 1495 1443 1819 1475

60H 1772 1872 1825 1824 18.61 1454 1521 1700 1521 1775 1696 2040 17.38
72H  20.89 2150 2148 21.67 2240 16.78 1720 20.08 17.77 20.25 1813 23.51 20.14

3£ 3.2.14 RDAPS(KWRF 10km LA0: N512L70 ZdAPd) 500hPa 11522 S1 Score [FFAH] 2498 A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

12H 1523 1611 1563 1827 20.86 2596 2825 2890 2257 20.79 17.18 14.77 20.38
24H 1713 1897 1941 23.08 26.69 3226 34.69 3629 2852 26.09 2204 1958 2540
36H 1887 2128 21.81 2587 2946 35.65 3789 4076 3235 29.07 2426 2156 28.24
48H 20.25 2320 2339 2810 3196 3872 41.08 44.78 35.07 3112 2587 2280 30.53

60H 21.61 2486 2496 3012 3357 41.08 4411 48.05 3731 3290 2733 23.60 3246
72H  23.07 2640 26.63 31.67 3539 4291 46.81 50.88 39.15 3442 2851 2478 3422

¥ 3.2.15 RDAPSKWRF 10km [40: N612170 7A1) 300hPa $<7°] Mean Error [my/s] #418 7%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.

12H 001 004 -009 -046 -043 -044 -022 -057 -046 -015 0.01 0.07 -0.22
24H -0.07 -0.06 -010 -0.68 -039 -025 -028 -050 -036 -029 0.03 -018 -0.26
36H 010 -010 010 -057 -036 -029 -021 -035 -025 -029 0.09 -031 -0.20
48H 029 -021 028 -051 -027 -027 -028 -015 -022 -040 011 -040 -0.17

60H 042 -034 044 -034 -015 -028 -017 -014 -027 -038 0.01 -050 -0.14
72H 059 -042 056 -030 014 -026 -011 -012 -0.17 -035 -0.03 -0.67 -0.09

3£ 3.2.16 RDAPS(KWRF 10km L40: N512L70 “dA1d) 300hPa 342 RVSE [m/s] 418 A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul Aug. Sep. Oct. Nov. Dec. Ave.

12H 320 406 455 533 558 514 446 475 447 472 487 478 4.66
24H 426 529 603 710 700 663 569 631 583 616 628 589 6.04
36H 522 638 716 836 812 798 6.67 762 697 706 698 643 7.08
48H 583 722 796 908 899 877 756 867 79 789 773 680 7.87

60H 659 789 888 957 957 952 822 932 862 858 827 717 852
72H 732 864 970 10.06 1027 10.03 877 997 898 901 874 756 9.09
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322 AY A SA2H #F HF

3221 A YA SAIAE A5 vl

RMSE(m)

RMSE('C)

RMSE(m)

500hPa Height RMSE(observation)
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—— MM5_30kmL33_24h — - MMS5_30kmL33_48h —— KWRF_12kmL31(1426)_24h— - KWRF_12kmL31(1426)_48h
a5 KWRF_12kmL40{1426)_24h KWRF_12kmL40(1426) 48h— KWRF_12kmL40(n3a20) 24h- KWRF_12kmL40(n320) 48h
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UM _12kmL38(n320) 24h UM_12kmL38(n320)_48h KWRF_10kmL40(n512)_ 24h— - KWRF_10kmL40(n512) 48h
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—— MM5_30kmlL33_24h — - MMS_30kmL33_ 48h —— KWHAF_12kmL31(1426)} 24h— - KWRF_12kmiL31(t426)_48h
KWRF_12kmL40{1426) 24h-  KWHRF_12kmL40(14268) 48h- KWRHF_12kmL40(n320)_24h KWRF_12kmL40(n320) 48h
14 |-
UM 12kmL38(n320) 24h UM 12kmL38(n320)_48h KWRF_10kmL40(n512) 24h— - KWRF_10kmL40(n512) 48h
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3222 EHAEE ©]€3 RDAPS(UM 12km L70) A%

¥ 3.2.17 RDAPS(UM 12km L70) 850hPa 7]<-°] Mean Error [C] #5 A<

FCST Jan. Feb. Mar. Apr. May. Jun. Jul Aug. Sep. Oct. Nov. Dec. Ave.

12H -034 -020 -018 -020 -0.04 012 012 006 -011 -025 -023 -037 -0.14
24H -058 -031 -027 -021 001 018 025 015 -0.09 -036 -035 -057 -0.18
36 -0.81 -043 -037 -022 003 019 037 020 -004 -044 -046 -0.78 -0.23
484 -1.01 -051 -050 -027 -0.02 014 042 024 000 -050 -053 -097 -0.29
60H -120 -054 -060 -031 -003 008 048 030 0.01 -052 -059 -113 -0.34
72H -138 -058 -067 -035 -010 0.00 050 038 0.02 -058 -0.67 -1.25 -0.39
84H -151 -060 -076 -035 -012 -0.08 054 045 001 -060 -073 -1.37 -0.43

3 3.218 RDAPS(UM 12km L70) 850hPa 7]<2] RMSE [C] #= A

o\

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

12H 152 134 124 120 115 108 117 110 110 124 122 137 123
24H 166 145 134 134 127 120 132 120 118 136 131 158 135
36H 192 167 153 149 140 133 151 134 129 151 149 184 153
48H 209 183 166 161 154 151 163 146 142 163 165 206 1.67
60H 233 19 18 177 173 165 174 159 153 178 179 225 183
72H 254 207 19 193 187 178 188 170 1.68 193 196 247 198
84H 274 220 203 207 203 191 197 181 180 208 216 263 212

¥ 3.219 RDAPS(UM 12km L70) 500hPa i.%2] Mean Error [m] &5 #HZ

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

12H 284 -043 245 -147 -025 011 -0.89 004 052 -1.06 -1.19 -484 -1.23
24H 453 -090 252 -0.03 118 014 -132 037 053 -1.60 -252 -7.63 -157
36H -677 -235 -338 017 092 -081 -2.64 -077 -035 -256 -429 -996 -2.73
48H 727 311 -350 004 074 -071 240 -059 036 -197 -485 -11.72 -2.91
60H -812 -302 -304 008 004 -050 -141 016 175 -1.38 -482 -1311 -2.78
72H 925 326 -323 021 -097 -031 -044 071 265 -124 -477 -1456 -2.87
84H -987 -271 -350 -0.02 -196 -024 004 053 286 -148 -465 -1589 -3.07

¥ 3.2.20 RDAPS(UM 12km L70) 500hPa 11%=¢] RMSE [m] #Z 7%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

12H 923 995 928 961 927 859 906 860 881 872 950 1076 9.28
24H 1096 11.22 10.68 1058 1050 957 1041 9.76 9.63 996 1141 13.15 10.65
36H 1341 1298 1233 12.07 1211 1049 1214 1122 10.75 11.47 1356 1583 12.36
48H 1525 14.66 13.87 1356 1394 1197 1386 1344 1242 1297 1561 1876 14.19
60H 17.60 16.67 1594 1525 15.68 13.34 1551 1549 1413 1432 1744 2155 16.08
72H 1975 1841 1759 1734 17.67 1493 1721 1735 1630 1575 19.92 2458 18.07
84H 2201 2116 1923 1925 20.60 16.70 1894 1934 18.28 1745 2228 27.12 20.20
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¥ 3221 RDAPS(UM 12km L70) 300hPa E4

°] Mean Error [m/s] &5 A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -1.05 -1.01 -074 -048 -047 -025 -029 -034 -021 -023 -0.78 -1.03 -0.57
24H -092 -085 -0.70 -056 -050 -0.27 -036 -031 -0.27 -039 -0.66 -090 -0.56
36H -1.05 -099 -0.85 -0.71 -0.81 -043 -030 -047 -0.38 -048 -090 -1.08 -0.70
48H -1.02 -094 -08 -078 -083 -068 -035 -064 -061 -074 -095 -1.01 -0.78
60H -094 -113 -093 -084 -077 -071 -049 -086 -0.82 -081 -1.09 -1.02 -0.87
72H -097 -125 -09 -084 -077 -061 -071 -101 -0.89 -089 -112 -1.06 -0.92
84H -096 -141 -0.89 -095 -0.64 -076 -0.85 -1.07 -0.89 -0.82 -1.17 -1.07 -0.96
¥ 3.222 RDAPS(UM 12km L70) 300hPa %< RMSE [m/s] #5 #H<
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 474 511 509 510 543 516 491 486 454 445 479 499 493
24H 547 610 58 605 647 619 574 572 534 518 580 560 579
36H 6.08 689 672 704 740 722 666 682 636 590 661 6.06 6.65
48H 665 776 765 800 816 777 763 759 715 6.63 736 655 741
60H 732 839 857 888 892 836 849 842 79 722 789 700 812
72H 794 912 926 966 9.65 894 908 9.00 843 770 861 7.62 875
84H 860 987 10.02 1058 10.67 9.65 979 985 89 829 936 838 950
3223 £UIAREE ©] €3 RDAPS(KWRF 10km L40: N512L70 HA) S
% 3.2.23 RDAPS(KWRF 10km 140: N512L70 771 850hPa 7]<-2] Mean Error [C] ¥5 %
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -048 -018 -056 -042 -027 003 -0.02 -011 -025 -0.66 -052 -040 -0.32
24H -0.78 -039 -082 -061 -041 -0.08 -0.06 -0.18 -042 -092 -0.69 -0.60 -0.50
36H -1.07 -062 -108 -082 -056 -023 -013 -025 -056 -111 -0.80 -0.72 -0.66
48H -128 -079 -138 -1.07 -073 -033 -020 -035 -0.68 -124 -087 -0.77 -0.81
60H -145 -088 -167 -134 -090 -047 -026 -040 -076 -135 -097 -0.81 -09%4
72H -161 -095 -193 -152 -1.08 -064 -031 -039 -086 -143 -1.06 -0.84 -1.05
3 3.2.24 RDAPS(KWRF 10km L[40: N512L70 73 A|*d) 850hPa 7]<=°] RMSE [C] ¥ w5 HE
FCST Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. Ave.
12H 154 158 165 151 144 133 133 126 130 170 160 170 1.50
24H 172 181 191 173 164 148 144 138 147 18 171 184 1.67
36H 202 213 226 19 180 161 154 149 161 204 18 199 186
48H 224 235 253 218 198 174 163 161 171 219 196 211 202
60H 247 256 279 238 214 18 173 168 187 237 206 222 218
72H 267 277 299 257 239 205 184 178 196 251 216 235 234
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¥ 3.2.25 RDAPS(KWRF 10km L40: N512L70 ZA1d) 500hPa 1%=2] Mean Error [m] ¥5 %

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

12H 451 611 278 319 490 532 494 591 503 378 442 068 430
24H 262 551 234 465 556 571 516 657 571 439 527 029 448
36H 0.01 416 016 340 367 416 353 519 394 309 456 -216 281
48H -196 282 -225 1.05 139 331 348 467 325 334 438 -461 157

60H -386 227 -378 -133 -136 230 394 472 284 269 393 -633 050
72H -580 086 -6.08 -399 -477 078 385 451 165 136 371 -7.82 -0.98

ofN

3 3.2.26 RDAPS(KWRF 10km L40: N512L70 7 7#1%) 500hPa 152 RMSE [m] #5 7

FCST Jan. Feb. Mar. Apr. May. Jun. Jul Aug. Sep. Oct. Nov. Dec. Ave.

12H 1126 1287 10.75 1137 1213 1146 1149 11.85 1153 11.94 1250 1228 11.79
24H 1177 13.80 1224 1319 14.02 12.65 1266 13.00 12.61 1359 1410 1392 13.13
36H 1280 1517 1412 1474 1551 1323 13.71 1383 1336 1522 1549 1529 14.37
48H 1451 1686 1648 16.63 1770 14.48 1576 15.85 1549 17.02 1697 1747 16.27

60H 16.81 1910 1955 18.83 2035 1554 17.06 17.63 1737 18.89 18.72 19.60 18.29
72H 1940 2157 2239 2131 2350 17.08 18.70 19.86 1933 20.96 2022 2224 20.55

¥ 3.2.27 RDAPS(KWRF 10km L40: N5121.70 A1) 300hPa $<52] Mean Error [m/s] ¥5 75

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

12H -0.60 -058 -016 -0.03 -0.06 -013 -045 -054 -022 -022 -028 -019 -0.29
24H -054 -057 -019 -014 -0.05 -007 -047 -057 -022 -038 -042 -036 -0.33
36H -052 -057 -0.03 -005 -011 -017 -037 -058 -014 -051 -056 -055 -0.35
48H -040 -052 009 006 009 -030 -041 -045 -011 -056 -059 -054 -0.30
60H -032 -056 023 021 040 -031 -046 -044 -015 -047 -0.67 -0.63 -0.26
72H -028 -058 044 033 0.8 -017 -045 -041 -0.05 -051 -0.57 -0.69 -0.19

3£ 3.2.28 RDAPS(KWRF 10km L40: N512L70 73 A1°d) 300hPa 542 RMSE [m/s] #5 A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul Aug. Sep. Oct. Nov. Dec. Ave.

12H 825 839 803 794 809 714 634 666 679 744 861 919 774
24H 878 900 864 877 877 777 695 732 738 812 9.09 947 834
36H 9.02 944 917 948 941 861 783 824 805 866 932 960 890
48H 925 988 959 10.09 10.00 915 8.62 893 868 929 964 970 940

60H 974 1033 1020 10.62 1076 978 918 948 935 975 994 996 992
72H 1020 1075 1092 11.30 11.60 1023 9.63 1038 9.63 10.20 10.26 10.28 10.45

- 48 -



3.2.2.4 RDAPS(UM 12km L70) ASOS 7<%

¥ 3.2.29 RDAPS(UM 12km L70)

=
o

SHEE 767] Aol o sk

7OL_/; TS

49 -

Threshold = 0.1 mm Threshold = 5 mm
MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNMH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 053 053 052 048 047 044 | 049 | Jan. | 046 038 038 028 0.28 0.23 | 0.32
Feb. | 052 051 052 054 052 046 | 051 || Feb. | 057 045 046 045 040 033 | 044
Mar. | 0.62 061 059 056 051 049 | 056 | Mar. | 0.63 0.64 056 051 052 043 | 055
Apr. | 064 067 059 055 054 052 | 058 || Apr. | 067 061 059 058 051 051 | 057
May. | 052 056 057 052 046 042 | 050 ||May.| 055 0.58 057 047 038 042 | 049
Jun. | 038 039 040 038 036 036 | 038 | Jun. | 0.30 028 023 0.18 015 0.16 | 0.22
Jul. | 056 053 045 045 041 037 | 046 || Jul. | 0.40 041 028 025 015 014 | 0.27
Aug. | 068 067 066 063 056 053 | 0.62 | Aug. | 056 051 045 040 032 021 | 041
Sep. | 0.63 0.60 058 056 052 046 | 0.55 | Sep. | 0.61 053 053 052 050 0.51 | 053
Oct. | 071 069 073 068 0.63 059 | 0.67 || Oct. | 0.72 0.69 064 052 046 041 | 0.57
Nov. | 064 059 059 052 049 049 | 055 || Nov.| 054 049 046 037 039 024 | 040
Dec. | 059 054 054 053 051 049 | 053 || Dec. | 028 024 024 026 025 014 | 0.23
TOIAL| 0.58 057 055 053 049 046 | 053 |TOTAL| 053 0.50 045 041 035 0.30 | 042
Threshold = 15 mm Threshold = 25 mm
MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 025 017 016 014 018 0.07 | 0.14 | Jan. | 0.00 020 0.00 0.20 0.00 0.00 | 0.07
Feb. | 033 024 018 022 015 0.2 | 020 | Feb. | 040 017 020 0.04 013 0.05 | 0.11
Mar. | 039 054 046 045 042 029 | 042 |Mar.| 018 039 039 026 0.26 010 | 0.26
Apr. | 058 039 041 046 042 036 | 043 || Apr. | 040 027 029 025 029 015 | 0.25
May. | 055 0.63 057 034 040 039 | 047 ||May.| 041 056 042 027 039 020 | 035
Jun. | 011 014 009 0.02 0.03 0.05 | 007 || Jun. | 0.05 0.03 0.02 0.00 0.00 0.01 | 0.02
Jul. | 032 029 025 022 010 013 | 022 || Jul. | 020 0.17 0.22 017 0.08 0.10 | 0.15
Aug. | 040 038 032 031 022 010 | 029 | Aug. | 029 037 031 028 0.15 0.08 | 0.24
Sep. | 0.70 0.61 044 054 039 043 | 051 | Sep. | 0.58 043 031 047 025 030 | 038
Oct. | 053 047 036 031 029 032 | 038 || Oct. | 028 034 021 011 014 0.23 | 0.21
Nov. | 051 056 036 018 033 0.06 | 031 || Nov.| 0.61 048 018 0.11 0.09 0.02 | 0.21
Dec. | 0.00 0.00 0.00 0.00 000 007 | 0.02 || Dec. | 0.00 0.00 0.00 0.00 0.00 050 | 0.14
TOTAL| 043 041 034 032 027 021 | 033 |TOIAL| 032 033 028 024 017 014 | 0.24
Threshold = 50 mm
MNMH| 12H 24H 36H 48H 60H | 72H |TOTAL
Jan. - - - - - - -
Feb. - - - - - - -
Mar. | 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00
Apr. | 050 027 017 005 0.16 | 0.09 | 0.18
May. | 0.14 025 0.07 0.09 0.08 | 0.05 | 0.10
Jun. | 0.00 000 0.00 0.00 0.00 | 0.00 | 0.00
Jul. | 0.00 012 0.02 0.04 005 | 0.02 | 0.04
Aug. | 012 027 027 017 012 | 0.02 | 0.16
Sep. | 012 015 013 015 0.00 | 0.02 | 0.10
Oct. | 0.00 000 0.06 0.05 0.00 | 0.08 | 0.04
Nov. | 025 033 0.00 0.00 0.00 | 0.00 | 0.11
Dec - - - - - - -
TOrAL| 012 021 017 0.12 0.07 | 0.03 | 0.12




3 3.230 RDAPS(UM 12km L70) {5 7670 =g thdt 7<= ETS

Threshold = 0.1 mm Threshold = 5 mm

MNH| 12H 24H 36H 48H 60H 72H |TOIAL|MNH| 12H 24H 36H 48H 60H 72H |TOIAL

Jan. | 047 047 046 042 041 038 | 043 | Jan. | 046 038 037 028 027 0.22 | 031
Feb. | 043 041 043 045 043 036 | 042 | Feb. | 055 043 044 043 038 031 | 042
Mar. | 053 053 050 047 041 039 | 047 || Mar. | 0.60 0.61 053 049 050 040 | 0.52
Apr. | 056 060 050 046 045 043 | 050 || Apr. | 0.65 059 056 055 048 048 | 0.55
May. | 045 050 051 046 038 034 | 044 |[May.| 053 056 056 045 036 040 | 047
Jun. | 021 022 024 021 020 020 | 021 | Jun. | 026 024 020 015 013 0.13 | 0.19
Jul. | 035 032 023 025 021 017 | 025 || Jul. | 036 036 023 022 011 010 | 0.23
Aug.| 045 044 043 039 031 029 | 038 ||Aug. | 048 042 036 032 023 013 | 032
Sep. | 0.56 053 050 049 044 037 | 048 | Sep. | 059 050 050 050 048 048 | 0.51
Oct. | 066 063 0.68 063 056 051 | 061 | Oct. | 0.70 066 061 049 043 037 | 0.54
Nov. | 056 050 050 043 039 039 | 046 |Nov.| 052 047 044 035 037 022 038
Dec. | 048 042 042 040 038 036 | 041 || Dec. | 027 023 023 025 024 013 | 0.22

TOIAL| 047 046 044 042 038 035 | 042 |TOTAL| 0.51 047 042 038 032 0.26 | 0.39

Threshold = 15 mm Threshold = 25 mm

MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNMH| 12H 24H 36H 48H 60H 72H |TOIAL

Jan. | 025 017 016 014 018 0.07 | 0.14 | Jan. | 0.00 020 0.00 020 0.00 0.00 | 0.07
Feb. | 033 024 018 021 014 0.12 | 020 || Feb. | 040 0.17 020 0.04 013 0.05 | 0.11
Mar. | 038 053 045 044 041 028 | 041 || Mar. | 018 039 038 025 025 0.10 | 025
Apr. | 057 038 040 045 040 034 | 042 | Apr. | 039 027 029 024 028 014 | 025
May. | 054 062 057 033 039 038 | 046 (May.| 040 055 042 027 038 020 | 035
Jun. | 011 013 0.08 0.02 0.02 0.04 | 007 || Jun. | 0.05 0.03 0.02 0.00 0.00 0.01 | 0.02
Jul. | 031 027 024 021 009 011 | 020 || Jul. | 019 0.16 021 016 0.07 0.09 | 0.15
Aug. | 035 033 027 027 017 006 | 024 || Aug. | 027 034 028 026 0.12 0.05 | 0.22
Sep. | 0.69 0.60 043 052 037 041 | 049 || Sep. | 0.58 042 030 046 024 029 | 037
Oct. | 052 045 034 029 027 030 | 036 || Oct. | 027 033 020 010 013 0.22 | 0.20
Nov. | 051 055 035 017 033 0.06 | 0.30 | Nov. | 0.60 048 018 0.10 0.09 0.01 | 0.21
Dec. | 0.00 0.00 0.00 0.00 0.00 0.07 | 0.02| Dec.| 0.00 0.00 0.00 0.00 0.00 050 014

TOIAL| 042 040 033 031 025 020 | 031 |[TOTAL| 0.31 033 027 023 017 013 | 0.23

Threshold = 50 mm

MNH| 12H 24H 36H 48H 60H 72H |TOIAL

Jan. - - - - - - -
Feb. - - - - - - -
Mar. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
Apr. | 050 027 017 005 016 0.09 | 0.18
May. | 014 025 0.07 0.09 0.08 0.05| 0.10
Jun. | 0.00 000 0.00 0.00 0.00 0.00 | 0.00

Jul. | 0.00 012 0.02 0.04 005 0.02 | 0.04
Aug. | 011 026 02 016 011 0.01 | 0.15
Sep. | 0.12 015 013 015 0.00 0.02 | 0.09
Oct. | 0.00 000 0.06 0.05 0.00 0.08 | 0.04
Nov. | 025 033 0.00 0.00 0.00 0.00 | 0.11

TOrAL| 012 021 017 012 0.07 0.03 | 0.12
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3 3.231 RDAPS(UM 12km L70) 3% 767) #] tidt 75 BIAS

Threshold = 0.1 mm Threshold = 5 mm

MNH| 12H 24H 36H 48H 60H 72H |TOIAL|MNH| 12H 24H 36H 48H 60H 72H |TOIAL

Jan. | 1.57 152 155 159 168 179 | 1.61 | Jan. | 1.25 1.02 122 139 220 1.98 | 1.51
Feb. | 1.76 183 173 1.67 1.66 1.67 | 1.72 || Feb. | 1.07 112 079 098 1.03 1.01 | 1.00
Mar. | 148 139 139 149 145 129 | 142 || Mar. | 098 116 080 086 085 0.86 | 0.92
Apr. | 1.31 126 133 138 136 132 | 1.33 || Apr. | 094 1.00 100 115 114 1.14 | 1.06
May. | 147 136 140 142 147 149 | 1.44 |May.| 084 084 089 094 086 1.10 | 091
Jun. | 221 213 191 186 171 1.69 | 1.92 | Jun. | 0.81 0.79 065 052 049 0.72 | 0.66
Jul. | 1.52 143 134 117 118 111 | 1.29 || Jul. | 0.72 085 054 047 043 055 | 0.59
Aug. | 131 124 120 113 1.09 1.01 | 1.16 || Aug.| 081 079 079 0.69 060 057 | 0.71
Sep. | 1.31 124 126 123 117 128 | 1.25 || Sep. | 0.87 085 0.87 1.01 085 1.02 | 091
Oct. | 1.17 118 1.06 107 116 121 | 1.14 | Oct. | 0.89 093 082 0.73 0.79 0.77 | 0.82
Nov. | 1.22 129 123 119 128 123 | 1.24 [Nov.| 076 105 094 089 1.02 125 | 098
Dec. | 141 149 152 159 163 154 | 1.53 || Dec. | 048 045 053 071 1.01 086 | 0.67

TOIAL| 147 143 139 136 136 132 | 1.39 |TOTAL| 0.84 0.89 078 077 076 0.81 | 0.81

Threshold = 15 mm Threshold = 25 mm

MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNMH| 12H 24H 36H 48H 60H 72H |TOIAL

Jan. | 0.54 0.62 069 092 100 254 | 1.05 | Jan. | 0.00 050 025 050 0.50 025 | 0.33
Feb. | 084 095 057 170 111 124 | 1.07 | Feb. | 040 040 020 3.80 240 340 | 1.77
Mar. | 071 083 071 072 0.63 049 | 0.68 || Mar. | 0.63 0.63 059 048 0.63 040 | 0.56
Apr. | 111 074 082 113 145 1.71 | 1.16 || Apr. | 1.03 0.75 088 114 1.66 259 | 1.34
May. | 063 073 074 050 110 143 | 0.86 (May.| 0.73 1.04 100 044 135 219 | 113
Jun. | 039 046 017 017 017 049 | 031 || Jun. | 0.13 017 004 0.06 012 056 | 0.18
Jul. | 0.61 089 050 047 036 047 | 055 || Jul. | 047 0.84 057 051 040 053 | 0.55
Aug. | 071 080 075 062 059 053 | 0.67 | Aug. | 0.66 0.86 088 0.60 057 057 | 0.69
Sep. | 0.85 097 109 116 090 122 | 1.03 | Sep. | 0.69 087 1.03 1.04 076 1.08 | 0.91
Oct. | 0.86 086 0.68 068 070 0.65 | 0.74 | Oct. | 061 071 079 071 0.75 0.70 | 0.71
Nov. | 062 090 0.65 084 132 094 | 0.88 |Nov.| 0.69 097 044 1.00 097 0.78 | 0.81
Dec. | 0.00 0.00 050 033 0.67 167 | 053 || Dec. | 0.00 0.00 0.00 0.00 0.00 2.00 | 0.33

TOIAL| 0.73 081 069 070 071 079 | 0.74 |TOIAL| 0.63 0.79 0.77 0.68 071 0.87 | 0.74

Threshold = 50 mm

MNH| 12H 24H 36H 48H 60H 72H |TOIAL

Jan. - - - - - - -
Feb. - - - - - - -
Mar. | 0.00 1.00 0.00 0.00 12.00 0.00 | 2.17
Apr. | 050 058 075 067 083 1.08 | 0.74
May. | 045 036 036 0.09 027 273 | 0.71
Jun. | 0.00 000 0.00 0.00 033 056 | 015

Jul. | 028 047 072 066 034 056 | 0.51
Aug. | 040 098 105 053 048 0.64 | 0.68
Sep. | 0.18 040 1.04 091 027 0.75 | 0.59
Oct. | 030 070 240 1.00 130 1.80 | 1.25
Nov. | 0.67 078 0.00 056 0.00 0.11 | 0.35

TOIAL| 034 071 094 061 048 0.78 | 0.64
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3.2.2.5 RDAPS(KWRF 10km 140: N512L70 7 A14) ASOS 77 %
3 3.2.32 RDAPS(KWRF 10km L40: N512L70 A7) gt 7670 =l tidt 4= TS
Threshold = 0.1 mm Threshold = 5 mm
MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNMH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 0.56 051 048 045 044 037 | 046 | Jan. | 046 037 035 028 027 0.18 | 0.30
Feb. | 057 053 052 049 048 045 | 050 || Feb. | 052 034 041 039 035 026 | 037
Mar. | 0.66 062 054 050 046 047 | 054 | Mar. | 058 056 042 035 040 048 | 046
Apr. | 063 063 057 056 055 051 | 057 || Apr. | 059 056 050 047 050 0.36 | 049
May. | 047 049 048 048 041 045 | 046 |May.| 056 053 048 043 035 033 | 043
Jun. | 043 042 038 037 034 030 | 037 |[ Jun. | 026 028 024 021 017 0.15 | 0.22
Jul. | 048 045 041 038 036 034 | 040 || Jul. | 034 029 025 020 0.16 016 | 0.23
Aug. | 059 061 056 055 054 052 | 056 ||Aug.| 045 042 039 035 034 030 | 037
Sep. | 048 051 053 051 052 048 | 051 | Sep. | 0.56 058 055 050 052 047 | 0.53
Oct. | 065 061 056 054 048 045 | 055 | Oct. | 057 048 041 039 034 028 | 041
Nov. | 060 062 052 047 041 044 | 051 |Nov.| 041 040 033 036 021 014 | 0.29
Dec. | 053 054 051 049 047 047 | 050 | Dec. | 024 023 019 017 0.15 015 | 0.18
TOTAL| 0.55 054 050 048 045 043 | 049 |TOTAL| 045 041 037 033 031 027 | 035
Threshold = 15 mm Threshold = 25 mm
MNH| 12H 24H 36H 48H 60H 72H |TOTAL|MNH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 057 010 028 019 022 007 | 019 | Jan. | 0.00 033 0.00 0.11 020 0.00 | 0.10
Feb. | 032 024 020 024 017 015 | 022 || Feb. | 023 018 0.09 0.04 027 0.11 | 0.14
Mar. | 043 048 034 033 032 042 | 039 | Mar. | 026 0.19 020 015 017 026 | 0.21
Apr. | 047 043 041 040 035 0.25 | 038 || Apr. | 037 027 028 021 014 012 | 021
May. | 039 037 039 035 032 033|035 |May.| 032 029 032 028 027 024|028
Jun. | 0.17 014 015 0.12 0.08 0.07 | 012 |[ Jun. | 0.10 0.09 0.10 0.08 0.07 0.04 | 0.08
Jul. | 019 024 014 012 010 007 | 0.14 || Jul. | 0.09 020 009 012 0.06 0.03 | 0.10
Aug. | 031 030 028 026 019 016 | 025 | Aug.| 024 023 023 024 014 0.9 | 0.19
Sep. | 0.61 052 057 049 039 044 | 050 | Sep. | 0.52 044 054 037 029 035 | 041
Oct. | 038 026 019 021 024 023 | 025 Oct. | 028 014 0.07 017 017 0.15 | 0.16
Nov.| 062 031 030 023 0.08 0.05]| 0.22 ||Nov.| 045 014 020 010 0.00 0.00 | 0.11
Dec. | 018 011 000 009 014 0.00 | 0.08 | Dec. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
TOTAL| 0.35 031 028 026 022 020 | 027 |[TOTAL| 0.26 023 022 021 015 0.4 | 0.20
Threshold = 50 mm
MNMH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. - - - - - - -
Feb. - - - - - - -
Mar. | 0.50 0.00 0.00 0.00 033 0.00 | 0.12
Apr. | 020 017 017 003 0.03 015 | 0.11
May. | 0.18 013 018 0.12 016 0.09 | 0.13
Jun. | 0.09 0.07 0.00 0.00 0.00 0.00 | 0.02
Jul. | 0.00 0.07 006 002 002 003 | 0.04
Aug. | 010 007 011 014 0.06 0.03 | 0.08
Sep. | 0.05 013 029 0.07 0.04 0.06 | 0.11
Oct. | 013 0.09 0.00 015 0.08 0.11 | 0.10
Nov. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
Dec - - - - - - -
TOTAL| 0.09 0.09 013 010 0.06 0.05 | 0.08
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3 3.233 RDAPS(KWRF 10km 140: N512L70 A7) = 7670 #]7del tg Z4= ETS

Threshold = 0.1 mm

Threshold = 5 mm

MNMH| 12H 24H 36H 48H 60H 72H |TOTAL|MNH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 052 045 042 039 038 030 | 040 || Jan. | 046 036 034 027 026 017 | 0.29
Feb. | 049 044 043 041 039 036 | 042 | Feb. | 051 032 039 037 033 023 | 035
Mar. | 0.60 054 046 041 037 037 | 045 | Mar. | 056 054 040 032 037 045 | 043
Apr. | 056 056 049 048 047 042 | 049 || Apr. | 057 053 047 044 047 033 | 046
May. | 042 043 042 042 034 038 | 040 |May.| 054 052 046 040 032 030 | 041
Jun. | 028 027 023 022 019 015|022 | Jun. | 022 023 019 017 012 0.10 | 017
Jul. | 028 023 019 018 016 014 | 019 || Jul. | 028 023 018 013 011 0.10 | 0.17
Aug. | 038 039 032 031 030 027|033 ||Aug. | 035 032 029 024 023 019 | 027
Sep. | 042 045 046 045 045 041 | 044 | Sep. | 0.54 056 053 047 049 044 | 0.50
Oct. | 060 055 050 047 040 037 | 048 | Oct. | 054 044 038 036 030 024 | 037
Nov. | 052 054 043 038 031 034 | 042 |[Nov.| 039 038 030 033 018 0.11 | 0.27
Dec. | 042 043 040 037 035 035 | 039 || Dec. | 023 022 018 015 013 013 | 0.17
TOTAL| 045 044 039 037 034 032 | 038 |TOIAL| 0.41 038 033 030 0.27 023 | 0.32
Threshold = 15 mm Threshold = 25 mm
MNMH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 057 010 028 019 022 0.07 | 019 | Jan. | 0.00 033 0.00 011 0.20 0.00 | 0.10
Feb. | 032 024 020 023 016 0.4 | 021 || Feb. | 0.23 018 0.09 0.04 027 0.11 | 0.13
Mar. | 042 047 033 032 031 040 | 038 | Mar. | 026 0.18 020 014 0.16 025 | 0.20
Apr. | 046 042 040 038 033 023 | 036 || Apr. | 037 026 027 020 013 011 | 0.20
May. | 038 036 038 033 031 031 | 034 [[May.| 031 029 032 028 026 024 | 027
Jun. | 0.16 013 014 010 0.07 0.06 | 0.10 || Jun. | 0.10 0.09 010 0.07 0.06 0.03 | 0.07
Jul. | 017 022 012 009 007 005 | 012 || Jul. | 0.08 0.18 0.08 011 0.05 0.02 | 0.09
Aug. | 026 025 023 020 013 010 | 019 || Aug. | 021 020 020 020 0.0 0.06 | 0.16
Sep. | 0.60 050 056 048 038 042 | 048 | Sep. | 0.52 043 053 036 028 034 | 040
Oct. | 036 024 017 020 022 021 | 023 || Oct. | 028 014 006 017 016 0.14 | 015
Nov. | 061 031 029 022 0.07 0.04 ]| 021 |[[Nov.| 045 013 020 0.10 0.00 0.00 | 0.11
Dec. | 018 011 0.00 0.09 014 0.00 | 0.08 || Dec. | 0.00 0.00 0.00 0.00 0.00 0.00 [ 0.00
TOTAL| 033 030 027 024 020 018 | 025 |TOIAL| 0.26 022 021 020 0.4 013 | 0.19
Threshold = 50 mm

MNH| 12H 24H 36H 48H 60H 72H |TOTAL

Jan. - - - - - - -

Feb. - - - - - - -

Mar. | 0.50 0.00 0.00 0.00 033 0.00 | 012

Apr. | 020 017 017 002 0.03 0.15 | 0.11

May. | 018 013 018 012 016 0.08 | 0.13

Jun. | 0.09 0.07 0.00 0.00 0.00 0.00 | 0.02

Jul. | 0.00 0.06 0.06 0.02 002 0.02 | 0.03

Aug. | 009 006 010 012 005 0.01 | 0.07

Sep. | 0.05 013 029 007 004 0.05 | 0.10

Oct. | 013 009 000 015 0.08 0.10 | 0.10

Nov. | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00

Dec - - - - - - -
TOTAL| 0.09 0.09 0.13 0.09 006 0.04 | 0.08
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¥ 3.2.34 RDAPS(KWRF 10km L40: N512L70 A7) b= 7670 Ao gt 75 BIAS

Threshold = 0.1 mm

Threshold = 5 mm

MNMH| 12H 24H 36H 48H 60H 72H |TOTAL|MNH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 1.14 145 152 161 157 183 | 152 | Jan. | 0.88 139 1.88 181 190 214 | 1.67
Feb. | 128 146 145 141 141 148 | 142 | Feb. | 1.12 158 148 153 156 1.75 | 1.50
Mar. | 1.10 1.08 1.07 1.08 115 126 | 1.12 |Mar.| 082 0.78 061 088 0.86 1.12 | 0.85
Apr. | 115 113 116 115 115 1.19 | 1.16 || Apr. | 098 1.07 1.06 118 112 1.14 | 1.09
May. | 096 104 111 113 120 143 | 1.15 |[May.| 085 1.01 121 130 146 1.70 | 1.25
Jun. | 155 163 172 154 151 150 | 1.57 | Jun. | 147 159 143 138 132 1.28 | 141
Jul. | 1.23 137 132 109 104 104 | 1.18 || Jul. | 098 124 110 107 0.85 087 | 1.02
Aug. | 095 100 101 101 099 099 | 099 || Aug.| 0.78 0.89 085 0.88 093 087 | 0.87
Sep. | 0.80 0.83 092 092 1.02 09 | 091 | Sep. | 0.86 114 117 110 124 132 | 1.14
Oct. | 1.00 1.00 092 092 1.06 1.02 | 099 || Oct. | 0.81 0.72 065 0.66 080 0.81 | 0.74
Nov.| 097 110 1.09 1.05 1.04 1.09 | 1.06 ||Nov.| 1.10 1.28 133 115 129 153 | 1.28
Dec. | 1.21 121 120 124 128 134 | 1.25 || Dec. | 1.19 130 134 153 1.68 213 | 1.53
TOrAL| 1.11 119 120 115 117 1.21 | 1.17 |TOIAL| 094 1.08 1.03 1.06 1.08 1.14 | 1.06
Threshold = 15 mm Threshold = 25 mm
MNMH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. | 0.69 0.69 077 138 115 254 | 121 | Jan. | 025 1.00 0.00 150 0.50 1.50 | 0.79
Feb. | 1.22 122 170 181 1.62 1.11 | 145 | Feb. | 220 3.00 3.80 4.00 1.80 1.00 | 2.63
Mar. | 0.66 072 050 052 069 124 | 072 |Mar.| 037 041 041 048 0.65 1.14 | 0.58
Apr. | 091 099 113 165 138 115 | 1.20 || Apr. | 0.75 110 142 258 1.88 158 | 1.55
May. | 063 085 128 157 151 1.83 | 1.28 |[May.| 060 087 152 206 217 3.02 | 171
Jun. | 1.02 118 087 154 115 137 | 119 | Jun. | 063 1.04 067 173 119 1.85 | 1.19
Jul. | 0.68 114 093 088 069 074 | 084 || Jul. | 0.56 1.04 088 080 0.56 057 | 0.73
Aug. | 071 082 078 092 089 090 | 0.84 | Aug. | 0.60 078 076 1.06 093 099 | 0.85
Sep. | 0.83 128 121 111 125 156 | 1.21 | Sep. | 0.61 088 096 0.76 092 1.31 | 091
Oct. | 072 059 056 054 0.68 0.75 | 0.64 || Oct. | 0.57 042 052 049 0.69 0.77 | 0.58
Nov.| 083 113 126 119 119 1.65 | 1.21 ||Nov.| 053 039 083 050 089 142 | 0.76
Dec. | 117 233 200 3.00 3.00 333 | 247 || Dec. | 0.00 0.00 200 1.00 0.00 1.00 | 0.67
TOTAL| 0.76 093 0.89 1.03 098 110 | 095 |TOIAL| 0.59 0.79 0.84 106 097 117 | 091
Threshold = 50 mm

MNH| 12H 24H 36H 48H 60H 72H |TOTAL

Jan. - - - - - - -

Feb. - - - - - - -

Mar. | 200 0.00 0.00 1.00 3.00 7.00 | 217

Apr. | 050 133 183 233 150 1.50 | 1.50

May. | 018 055 136 236 355 4.73 | 212

Jun. | 033 067 067 144 1.67 278 | 1.26

Jul. | 031 097 0.69 038 034 025 | 049

Aug. | 056 065 050 106 120 1.02 | 0.83

Sep. | 0.09 024 062 031 027 091 | 041

Oct. | 1.60 020 020 050 030 1.10 | 0.65

Nov. | 0.00 0.00 0.00 0.00 011 0.78 | 0.15

Dec - - - - - - -
TOTAL| 043 059 0.62 089 097 116 | 0.78
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3.3 ZTA A SA A" (LDAPS)

331 ZAHGSAAHE NFHS 9= A
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3.3.1.1 A%

3 3.3.1 LDAPS(UM 1.5km L70:

-

Z2 85 o] 43 LDAPS(UM 1.5km L70: N512L70 A A4 X4 A%

N512L70 73 A7) A371:22] Mean Error [C] AV A5

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H -037 -028 -008 016 029 011 013 010 010 -011 -051 -0.35 -0.07
12H 038 020 -003 018 -0.01 -022 012 013 043 057 013 -0.01 0.16
184 -022 -023 -018 011 004 -022 023 014 015 019 -041 -031 -0.06
24H 046 017 -0.07 006 -008 -047 021 019 062 083 029 016 020
30H -019 -023 -016 001 -003 -048 032 019 023 030 -036 -020 -0.05
36H 052 013 -010 -0.01 -014 -08 035 026 0.68 092 037 026 020

¥ 3.3.2 LDAPS(UM 1.5km L70: N512L70 A7) #7712 RMSE [C] A A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 249 211 212 220 219 239 191 167 179 222 228 229 214
12H 240 191 19 18 193 19 174 158 183 222 215 223 198
18H 238 210 219 232 228 184 207 18 198 238 235 227 217
24H 239 19 197 191 204 204 181 165 189 234 221 228 204
30H 251 219 234 236 239 271 222 18 202 241 239 241 232
36H 245 197 208 200 213 228 192 168 197 237 224 238 212

3 3.3.3 LDAPS(UM 1.5km L70:

N512L70 73 A7) AP 3l

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 066 -020 -053 -395 -5.02 -521 -222 -327 -480 -422 -187 -1.08 -2.64
12H -1.62 -153 -096 -398 -511 -453 -287 -309 -753 -812 -417 -123 -3.73
18H 036 003 -017 -3.66 -525 -430 -3.00 -2.77 -517 -441 -0.60 050 -2.37
24H -217 -129 -019 -3.00 -541 -507 -349 -3.07 -792 -770 -253 023 -347
30H 029 -041 011 -271 -526 -482 -343 -293 -492 -406 -0.08 144 -2.23
36H -1.66 -164 018 -255 -520 -428 -421 -342 -801 -743 -280 1.06 -3.33
¥ 3.3.4 LDAPS(UM 1.5km L70: N512L70 A1) A% 2= RMSE [m] A% A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave
6H 14.01 1269 13.08 1487 1455 1325 11.38 10.68 11.82 13.69 1348 1415 13.14
12H 1650 1431 1450 16.04 1571 1356 11.81 11.00 14.26 16.70 1499 16.01 14.62
18H 1452 1293 1347 1536 1574 13.61 1215 1111 12.63 13.84 13.11 15.04 13.63
24H 16.86 14.27 1490 1556 16.38 13.73 1232 1138 1471 16.81 1523 16.46 14.88
30H 1474 13.03 1414 1522 1620 13.42 1273 1121 1256 1355 13.81 1546 13.84
36H 1719 1459 1544 1623 16.79 13.61 1295 12.06 1485 16.64 1554 16.83 15.23
¥ 3.3.5 LDAPS(UM 1.5km L70: N512L70 7 A7) A F42] Mean Error [m/s] A1 335
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 105 110 123 1.05 147 09 111 110 102 124 115 138 116
12H 131 128 123 109 129 093 103 1.06 108 134 122 149 120
18H 116 116 125 115 143 108 111 1.08 101 124 109 142 118
24H 132 133 129 113 128 098 1.02 108 104 138 122 150 121
30H 116 118 132 119 147 117 112 112 102 128 111 144 122
36H 126 133 128 117 126 099 107 112 108 136 124 144 122
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3 3.3.6 LDAPS(UM 1.5km L70:

N512L70 B A) A

g o)

E<wl

3% RMSE [m/s] A A

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 205 203 212 196 228 177 193 19 176 211 208 245 2.04
12H 209 208 206 198 213 175 186 192 180 213 201 243 202
18H 207 206 213 202 225 18 195 197 177 210 206 250 206
24H 211 214 212 203 214 178 190 198 177 218 206 246 206
30H 207 208 220 207 228 192 200 204 177 215 210 251 210
36H 207 215 214 209 217 181 197 206 182 221 209 244 208
3.3.1.2 LDAPS(UM 1.5km L70: N512L70 AAd) +4%3 15
¥ 3.3.7 LDAPS(UM 1.5km L70: N512L70 74 A7) 850hPa 7]<-2] Mean Error [C] ¥4 A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 001 -0.04 006 009 011 018 010 013 015 006 005 0.05 0.08
12H -025 -028 -013 -003 007 019 020 022 011 -010 -014 -0.14 -0.02
18H -016 -022 -0.07 -001 011 02 024 025 016 -002 -004 0.00 0.04
24H -035 -042 -022 -008 016 027 032 035 011 -018 -019 -0.11 -0.03
30H -026 -027 -016 -0.08 018 032 037 032 019 -012 -014 0.08 0.04
36H -047 -046 -030 -012 021 031 043 045 017 -022 -027 -0.06 -0.03
3 3.3.8 LDAPS(UM 1.5km L70: N512L70 73 #|%d) 850hPa 7]<2] RMSE [C] +4% A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 052 051 048 049 053 054 046 055 055 056 051 050 052
12H 08 08 071 072 075 077 072 079 077 084 077 076 077
18H 093 1.00 08 08 09 09 09 093 094 101 092 086 092
24H 100 111 089 090 098 094 1.00 099 09 107 099 091 098
30H 1.09 113 09 098 109 101 107 107 101 111 106 099 1.05
36H 120 127 106 102 112 107 114 111 103 120 115 1.03 112
¥ 3.3.9 LDAPS(UM 1.5km L70: N512L70 74 A7) 500hPa 1152] Mean Error [C] ¥4 A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H -151 005 -0.09 -041 012 009 -075 008 -035 -1.79 -097 -1.87 -0.62
12H -331 -283 -1.21 -1.33 -030 -148 -063 011 -040 -225 -210 -4.04 -1.65
18H -272 -064 -056 -070 059 -076 -103 -021 -0.65 -3.11 -149 -198 -1.11
24H -411 -282 -090 -044 247 087 -080 047 008 -287 -318 -293 -1.33
30H -442 -082 -09 -137 253 -018 -045 -032 044 -426 -316 -174 -1.23
36H -551 -171 007 -049 409 -007 -121 -038 030 -3.66 -445 -246 -1.29

¥ 3.3.10 LDAPS(UM 1.5km L70: N512L70 73 7173

500hPa 11%=°] RMSE [C] #4% A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 320 274 280 272 278 263 266 307 274 306 278 368 290
12H 487 477 375 349 378 370 361 395 349 423 420 586 414
18H 589 539 516 485 568 464 469 490 458 557 493 637 522
24H 692 711 628 513 673 534 535 565 468 597 628 743 6.07
30H 848 777 788 665 845 649 639 690 584 738 770 892 740
36H 956 984 904 752 966 730 736 722 623 761 956 9.73 8.39
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¥ 3.3.11 LDAPS(UM 1.5km L70: N512L70 7 A°¢) 300hPa $<2] Mean Error [my/s] #2414 7%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H -027 -003 -015 -004 006 015 -0.00 000 001 006 000 -025 -0.04
12H -030 -0.66 -060 -041 -023 013 007 013 -006 -014 -031 -0.61 -0.25
18H -033 -046 -035 -044 -031 -004 -006 -002 -051 -037 -071 -022 -0.32
24H  -026 -055 -035 -056 -037 -003 -008 -006 -044 -040 -086 -038 -0.36
30H -031 014 -0.07 -053 -032 -014 -020 -026 -037 -023 -086 -035 -0.29
36H -027 012 0.06 -035 -035 -027 -033 -031 -034 -028 -097 -034 -0.30

3 3.3.12 LDAPS(UM 1.5km L70: N512L70 73 #17) 300hPa 54<] RMSE [m/s] #4178 45
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 142 151 151 151 174 195 196 211 154 143 143 153 1.64
12H 231 296 268 284 314 364 331 369 273 262 282 278 296
18H 325 383 376 398 447 483 439 492 379 365 376 3.61 402
24H 364 460 442 460 530 548 481 537 418 401 452 421 4.60
30H 430 547 538 540 633 645 571 644 507 486 552 496 549
36H 471 604 604 620 692 698 623 673 551 488 644 510 598

3313 £UAEE o] §3% LDAPS(UM 1.5km L70: N512L70 B A7) 5

¥ 3.3.13 LDAPS(UM 1.5km L70: N512L70 73 7]*d) 850hPa 71-2] Mean Error [C] #5 H5

A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H -059 -053 -024 -015 002 028 021 004 -008 -021 -042 -048 -0.18
12H -0.82 -0.70 -041 -026 000 031 030 017 -012 -041 -0.61 -0.65 -0.27
18H -0.71 -0.70 -032 -023 0.02 038 037 016 -0.02 -030 -049 -053 -0.20
24H -092 -087 -049 -030 006 038 040 027 -010 -049 -064 -0.64 -0.28
30H -0.84 -0.72 -045 -025 0.06 047 045 023 000 -043 -0.60 -040 -0.21
36H -1.08 -096 -057 -030 010 043 049 036 -001 -050 -0.73 -0.63 -0.28
¥ 3.3.14 LDAPS(UM 1.5km L70: N512L70 7 7]”) 850hPa 712 RMSE [C] 5 5
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 18 162 122 107 139 111 114 101 110 135 160 193 137
12H 189 172 126 114 131 114 115 1.01 114 142 165 194 140
18H 187 176 129 116 142 112 121 1.04 123 139 165 193 142
24H 196 18 135 119 139 112 128 1.08 120 147 171 201 147
30H 19 183 130 117 143 113 136 114 128 149 175 195 148
36H 205 194 140 119 141 113 128 114 127 153 187 203 152
¥ 3.3.15 LDAPS(UM 1.5km L70: N512L70 73 71°) 500hPa 11%=%] Mean Error [m] #5 #H5
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H -88 -590 -813 -4.07 -323 335 123 344 -054 -357 -623 -1199 -3.71
12H -10.57 -890 -910 -494 -358 177 143 3.66 -0.61 -399 -712 -1411 -4.67
18H -990 -679 -852 -442 -295 261 098 288 -094 -505 -6.70 -11.96 -4.23
24H -11.23 -922 -89 -414 -083 255 111 371 -017 -470 -843 -12.87 -4.43
30H -1156 -697 -895 -483 -074 327 175 3.08 -003 -633 -858 -11.85 -4.31
36H -1265 -816 -792 -407 074 345 101 296 -0.09 -563 -9.78 -1256 -4.39
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¥ 3.3.16 LDAPS(UM 1.5km L70: N512L70 74 7]d) 500hPa 1%=2] RMSE [m]

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 27.68 21.69 2383 16.02 2311 1549 1495 1554 1845 18.84 2642 37.09 21.59
12H 2837 2267 2417 1640 2315 1535 14.89 1582 1844 1934 2670 38.00 21.94
18H 28.09 2203 2425 16.67 2331 1567 1477 16.08 1853 19.66 2670 3752 21.94
24H 28.69 2325 2487 16.63 2344 1595 1490 1648 1853 1958 2732 38.06 2231
30H 2934 2298 2529 1734 2374 1634 1544 16.74 1874 2037 2730 3811 22.64
36H 2986 2415 2516 1742 2425 16.72 1557 16.77 1877 19.83 28.00 3859 2292
3 3.3.17 LDAPS(UM 1.5km L70: N512L70 74 #|°¢) 300hPa ¥<52] Mean Error [m/s] ¥5 %
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H -129 -081 -059 -117 -066 -121 -0.82 -020 -023 -0.81 -1.04 -1.84 -0.89
12H -133 -130 -1.06 -150 -080 -1.07 -070 005 -033 -0.89 -125 -220 -1.03
184 -129 -1.04 -075 -151 -1.08 -123 -097 0.00 -094 -114 -162 -195 -1.13
24H -1.25 -1.07 -0.84 -146 -098 -127 -106 012 -089 -116 -188 -205 -115
30H -128 -038 -037 -161 -113 -143 -114 -008 -054 -086 -187 -2.02 -1.06
36H -1.20 -037 -025 -1.26 -1.03 -150 -122 -034 -048 -1.01 -209 -211 -1.07
3 3.3.18 LDAPS(UM 1.5km L70: N512L70 73 #17) 300hPa 34<] RMSE [m/s] #5 A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
6H 642 598 623 692 645 732 654 652 577 580 652 753 650
12H 648 636 651 713 665 757 658 670 591 605 664 793 671
1I8H 669 671 669 750 697 78 708 706 633 642 703 809 7.04
24H 689 718 700 78 761 805 722 747 639 657 753 846 735
30H 722 774 760 812 814 884 776 829 712 683 830 846 787
36H 735 799 804 873 883 934 811 816 737 694 873 860 818
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342 FFEASA LAY FXHF
¥ 34.1 EPSG Wb 500hPa 1% RMSE [m] ¥4 7

=z
n=

FCST Jan. Feb. Mar. Apr. May. Jun Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 1024 968 890 811 732 780 729 699 751 793 848 915 828
48H 1893 18.04 1637 1490 1381 1375 1287 1263 13.60 1450 16.05 1659 1517
72H 2923 2787 2531 23.06 2154 20.88 19.08 1912 2039 2233 2526 29.01 23.59
96H 40.05 39.07 3548 3299 31.00 29.00 26.87 2627 2835 3211 3486 4177 33.15
120H 5136 51.07 46.79 4435 41.67 37.83 3513 3413 37.04 44.77 4427 5420 4355
144H 6176 63.77 57.87 5485 05257 4631 4336 4135 4538 56.67 5520 60.19 53.27
168H 7046 7636 6743 6431 6213 53.07 49.82 4739 53.62 6559 6630 6453 61.75
192H 7758 8643 7531 7138 7025 5775 5489 5254 6091 73.65 7659 80.58 69.82
216H 83.60 9428 8218 7679 7591 6125 5910 56.05 6633 78.03 8520 8044 7493
240H 87.67 99.27 8830 8114 79.66 6411 6153 5865 6980 81.23 9165 8876 79.31
264H 9122 10148 9255 8549 8215 6638 6310 6043 7228 8281 9811 88.83 82.07
288H 93.90 102.52 96.38 88.73 83.87 6819 6441 61.63 7492 8434 101.00 103.79 85.31
3 342 EPSG HWk 500hPa L% o] Al [FA] BAZAF

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
244 1.00 100 100 100 1.00 099 099 099 100 100 100 1.00 1.00
48H 099 099 099 099 099 098 098 098 098 099 099 099 099
72H 096 098 097 097 097 09 09 09 09 097 097 097 097
9%H 093 095 094 094 094 092 092 093 09 093 09 093 093
120H 089 091 089 088 089 08 08 087 08 08 092 088 0.8
144H 084 08 083 080 081 077 077 080 081 076 087 086 0.82
168H 078 079 076 071 073 069 068 073 072 066 081 083 074
192H 072 073 068 063 063 061 05 066 062 055 073 072 0.66
216H 066 067 061 055 054 054 050 060 052 047 066 073 059
240H 061 063 054 048 047 047 043 054 045 041 059 067 052
264H 056 059 048 039 041 041 038 050 038 036 050 065 047
288H 052 056 043 032 037 034 033 046 029 031 046 046 040
3% 343 EPSG H W+ 500hPa 1% CRPSS [F-he] #4715

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 09 092 091 091 091 088 08 08 08 09 092 092 0.90
48H 082 08 084 084 084 079 079 08 082 083 08 086 0.83
72H 073 077 075 076 075 070 070 071 073 074 077 076 074
9H 0.64 069 066 067 066 060 059 061 064 064 069 065 0.64
120H 054 059 055 056 054 048 047 050 053 050 060 055 0.53
144H 044 049 044 045 042 036 035 039 043 037 050 049 043
168H 035 039 034 034 031 02 025 030 033 02 041 044 033
192H 029 031 027 026 021 019 017 023 024 016 031 030 024
216H 023 024 020 021 014 014 010 017 016 010 024 031 019
240H 019 020 014 016 009 010 005 014 012 005 017 024 014
2644 016 017 009 011 005 006 0.02 010 008 003 012 022 010
288H 013 016 005 0.07 003 003 000 009 0.04 001 0.09 009 0.07
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¥ 344 EPSG HWH 500hPa 115 +1 E£FHx} o]AF BSS [+ A 4%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 091 093 08 08 09 08 084 086 088 088 091 092 0.96
48H 084 087 082 081 08 078 073 076 08 081 08 087 0.88
72H 074 080 074 073 075 070 066 069 073 072 079 079 0.80
9%H 065 071 065 066 067 062 058 061 065 063 071 071 071
120H 054 062 054 056 057 051 047 050 056 050 062 061 0.60
144H 045 051 041 045 046 040 037 040 048 038 052 055 049
168H 038 041 029 036 036 031 029 032 040 027 043 049 039
192H 031 032 020 028 026 025 022 02 031 015 033 038 0.30
216H 025 026 013 022 019 020 014 021 023 010 023 037 0.23
240H 020 021 008 016 013 016 0.08 016 017 006 018 030 0.17
264H 016 020 001 010 006 012 0.04 012 012 003 015 021 012
288H 012 019 -001 006 002 008 001 009 009 002 010 0.06 0.07

¥ 345 EPSG Wb 850hPa 7] RMSE [m] B4 #H=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 119 111 106 09 091 093 087 082 082 091 108 1.03 097
48H 163 152 148 131 126 127 118 111 111 122 145 145 133
72H 205 193 18 166 160 161 145 139 140 152 180 189 1.68
9H 249 238 224 205 198 19 175 169 169 18 213 233 205
120H 293 284 266 246 239 230 208 199 197 229 242 282 243
144H 332 328 305 286 282 263 239 227 224 269 274 299 277
168H 3.68 3.72 337 324 318 292 267 251 254 307 310 330 311
192H 396 411 368 356 347 313 289 270 282 337 342 376 340
216H 422 438 392 380 369 325 307 28 304 356 376 374 361
240H 438 458 413 397 384 334 324 293 319 370 398 395 377
264H 453 474 430 409 397 342 336 301 328 379 417 407 3.89
288H 4.67 479 447 417 406 349 346 3.07 337 387 429 458 4.02

¥ 3.4.6 EPSG HEHb 850hPa 7] oA A [FAY] #4835

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 097 098 097 097 098 097 097 097 097 097 097 098 097
48H 094 09 09 095 095 094 094 09 09 09 095 09 095
72H 091 093 092 092 093 09 092 092 092 092 093 094 092
9%H 087 09 087 08 08 08 08 08 08 08 08 091 088
120H 082 08 082 08 08 08 082 084 08 082 08 086 0.83
144H 076 080 076 075 077 074 076 079 08 074 082 085 078
168H 070 073 069 066 069 067 070 074 073 065 077 081 071
192H 064 067 062 057 062 061 064 069 065 055 071 074 0.64
216H 058 061 055 048 054 056 058 065 057 047 063 075 0.58
240H 053 056 048 040 048 053 052 062 051 040 057 071 053
264H 048 051 042 035 042 049 047 059 047 035 052 069 048
288H 043 048 036 031 037 046 044 057 043 030 047 058 0.43
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3% 3.4.7 EPSG E8F 850hPa 7] CRPSS [Fx+€] A A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 076 08 077 078 078 074 074 076 077 077 077 080 0.77
48H 067 072 068 069 070 064 065 068 069 069 069 071 0.68
72H 058 064 060 062 062 055 057 060 062 061 062 065 0.61
9%H 050 056 052 054 054 045 049 052 055 053 055 057 053
120H 042 048 043 044 045 036 040 044 048 043 049 049 044
144H 035 040 035 035 035 027 031 035 041 034 042 044 036
168H 028 032 028 026 026 020 022 028 033 024 035 038 028
192H 022 025 021 018 019 014 016 023 025 016 029 030 021
21leH 017 020 016 012 013 010 010 019 019 010 022 030 017
240H 014 017 011 008 009 008 005 016 014 007 017 027 013
264H 011 014 007 005 005 005 001 013 011 004 013 023 0.09
288H 0.08 013 003 003 003 004 -001 011 008 002 010 012 0.06

¥ 3.4.8 EPSG 545 850hPa 7|2 +1 %<3} o]4F BSS [Fa1¢] #4375

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.

24H 074 079 073 075 077 072 073 075 077 076 076 080 0.82
48H 064 071 064 066 069 062 065 066 070 069 068 070 0.73
72H 056 062 056 059 062 052 057 059 064 062 061 064 0.64
9%H 049 054 048 051 055 043 048 052 058 054 056 058 056
120H 041 046 040 042 046 035 039 044 052 045 050 052 048
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352 KLMN# GDLM #Ail - # A 7](N512L70) ¢}&. 7

=
o

3% 351 KLMN(N512L70 7 717¢), GDLM(N512L70) €8 #i17]=

Mean Error

a7 Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.| Ave.
1¥12H |-0.16 -0.01 -0.03 0.07 -0.02 -0.05 0.04 0.1 -0.05 -0.01 0.04 -0.23| -0.03
KLMN | 1¢€00H | -0.28 -0.13 -0.02 0.05 -0.07 -0.02 0.12 0.16 -0.01 0.01 -0.04 -0.05| -0.02
2912H |-029 -0.19 -0.04 0.10 -0.07 -0.05 0.16 0.14 -0.04 0.01 -0.03 -0.10| -0.03
14 |-0.09 -001 008 034 020 -014 017 004 -007 -0.13 0.03 0.07 | 0.04
29 |-0.15 -015 0.07 040 029 -030 031 001 0.04 -019 0.03 0.11 | 0.04
39 |-022 -016 014 033 021 -037 042 018 -0.09 -0.10 0.17 -0.04| 0.04
49 |-015 -0.17 021 030 012 -034 032 029 -0.04 0.09 002 -0.08| 0.05
GDLM 54 -030 -0.19 -0.04 054 -0.06 -0.07 029 045 -013 0.18 0.08 011 | 0.07
64 [-043 -032 -031 053 -024 0.02 028 060 006 031 -0.02 041 | 0.07
74 |-065 -021 -031 063 -0.18 0.02 -0.03 070 0.10 033 021 018 | 0.07
84 [-079 -0.18 -0.86 0.77 -0.01 0.18 -0.05 0.81 0.28 053 -0.04 055 | 0.10
99 |-1.10 -0.71 -1.38 028 -042 042 -019 115 042 087 -0.16 034 | -0.04
10¢ |-066 -1.21 -142 -0.60 -091 071 -039 140 025 095 -031 1.03 | -0.10

¥ 352 KLMN(N512L70 7 A1), GDLM(N512L70) 2% # A 7] Mean Error
A7 & Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
1900H| 0.60 036 067 035 030 011 028 041 022 059 046 1.08 | 045
KLMN | 2912H| 017 -023 -021 001 -0.05 -010 023 021 005 022 006 090 | 0.10
29J00H | 060 023 050 044 023 007 045 045 025 058 037 1.29 | 0.46
19 | 070 063 081 073 054 025 060 062 038 073 051 152 0.67
291 | 058 053 089 076 035 009 076 080 047 075 055 169 | 0.68
39 | 067 033 075 081 024 -007 096 087 065 067 068 172 | 0.69
49 | 086 043 049 097 021 -021 096 091 071 089 086 155 0.72
GDLM 54 098 057 027 073 011 -028 099 099 083 110 0.71 1.81 | 0.73
6 1.09 063 -021 041 017 -028 1.01 119 078 129 066 187 | 0.72
74 059 050 -0.07 094 022 -042 091 134 075 170 045 199 | 0.74
8 056 053 -026 050 -012 -061 096 136 091 178 066 214 | 0.70
9 055 031 -071 0.64 -045 -050 110 138 1.09 222 055 251 | 0.72
10¢ | 082 -0.09 -149 037 -052 -010 1.08 152 113 198 0.16 3.21 | 0.67
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¥ 353 KLMN(N512L70 7 714, GDLM(N512L70) €3 #117] RMSE

H1712 Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.

1¢912H| 1.26 146 178 197 192 186 219 195 150 143 133 189 | 171
KLMN [1€00H | 1.39 1.62 210 223 213 215 272 235 160 156 153 199 | 1.95
2912H| 154 166 213 237 224 222 281 250 176 157 155 1.89| 2.02

1¢ 119 149 156 175 152 156 172 156 120 124 125 174 | 148
2d 136 163 194 197 191 179 214 194 137 142 148 1.65| 1.72
3Y 152 202 210 217 218 197 260 225 153 164 175 170 | 1.95

49 1.67 208 220 258 250 235 260 236 173 192 178 1.85 | 213
GDIM 59 1.85 235 259 275 257 260 263 265 192 220 192 206 | 2.34
6 1.68 262 276 360 265 263 272 270 212 234 216 249 | 254
79 201 259 318 398 294 275 275 286 218 235 270 244 | 273

8y 230 293 350 390 313 277 281 3.00 220 249 276 276 | 2.88
9¢ 3.06 358 3.69 424 351 297 296 316 221 266 292 381 | 3.23
109 | 319 334 440 448 389 322 299 324 237 290 3.05 4.08 | 343

¥ 354 KLMN(N512L70 7 A1), GDLM(N512L70) € # # 7] RMSE

HA7|& Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.

1400H | 1.97 193 216 1.68 1.61 139 1.65 148 119 176 193 3.14 | 1.82
KLMN [2¢12H | 1.82 1.94 203 191 166 156 197 155 135 1.87 1.99 299 | 1.89
2900H | 2.07 199 224 208 18 171 217 166 138 190 215 312 | 2.03

1¢ 197 186 204 174 148 128 146 133 113 165 174 279 | 1.71
24 193 19 216 202 160 146 185 151 131 176 196 296 | 1.87
3Y 200 220 214 217 1.82 154 211 165 152 179 212 294 | 2.00
4 229 215 226 227 193 1.63 216 178 1.66 212 221 3.04| 213
59 237 237 218 252 219 172 216 191 184 238 244 331 | 228
6Y 254 268 225 265 235 172 221 218 194 253 259 341 | 242
79 243 262 231 324 270 180 223 239 198 270 284 341 | 255
8y 249 276 287 334 294 178 227 256 213 296 294 371 | 273
9¢ 264 287 311 383 282 1.81 241 260 223 344 333 416 | 294
104 | 335 3.04 346 358 283 184 254 252 221 343 3.61 458 | 3.08

GDLM
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3.5.3 RDLM(UM 12km L70) 3A|%t 712 B AF

3# 355 RDLM(UM 12km L70) €% 00UTC | 7] Mean Error

00 UTC | Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. | Ave.
+ 3hr | -013 -006 004 018 017 -001 011 011 -022 -017 011 -0.02 | 0.01
+ 6hr | -011 006 010 011 010 -001 010 022 -013 -029 008 -0.02 | 0.02
+9%hr | -030 017 003 016 005 007 007 025 -003 -022 004 -019 | 0.01
+ 12hr | -026 015 -007 012 000 012 007 024 005 -019 -015 -0.14 | 0.00
+ 15hr | -016 013 -012 018 -004 -001 008 025 005 -016 -026 -0.05 | -0.01
+ 18hr | -019 0.09 -008 022 -006 -009 009 025 010 -015 -032 0.05 | -0.01
+ 21hr | -016 0.03 0.01 024 006 -014 007 019 009 -010 -0.30 0.02 | 0.00
+ 24hr | -023 005 -010 013 -002 -033 022 018 019 -0.05 -013 012 | 0.00
+ 27hr | -033 -018 0.00 016 019 -032 019 011 016 -0.10 004 033 | 0.02
+ 30hr | -031 -012 0.07 009 007 -014 018 023 014 -017 007 030 | 0.03
+ 33hr | -041 -004 000 016 -002 -006 015 037 015 -014 004 010 | 0.03
+ 36hr | -022 -014 -027 010 -014 007 016 035 024 -0.06 -0.14 0.09 | 0.00
+ 3%r | -018 -020 -032 015 -019 -010 011 038 024 -0.03 -017 016 | -0.01
+ 42hr | -020 -020 -029 017 -020 -014 012 038 029 -0.05 -022 027 | -0.01
+ 45hr | -023 -019 -015 012 -010 -025 010 030 030 -0.04 -019 028 | 0.00
+ 48hr | -026 -016 -023 0.07 -013 -048 028 036 036 015 -0.02 032 | 0.02

3# 3.5.6 RDLM(UM 12km L70) €% 12UTC °|®.”7]-& Mean Error

12 UTC | Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. | Ave.
+3hr | 005 009 -005 013 002 -004 -002 -003 003 -008 -019 001 | -0.01
+ 6hr | 002 008 -007 013 0.02 -005 003 -001 002 -012 -0.32 0.09 | -0.02
+ Shr | -0.02 004 -001 014 008 -008 003 -001 002 -009 -034 007 | -0.01
+ 12hr | -005 0.00 -017 002 -011 -018 011 007 008 005 -011 021 | -0.01
+ 15hr | -016 -0.02 -007 026 007 -028 019 012 -0.06 -0.08 0.00 010 | 0.01
+ 18hr | -023 0.03 -007 029 005 -023 012 033 -0.03 -020 005 004 | 0.01
+ 21hr | -030 015 -007 031 000 -013 012 032 003 -012 000 -0.20 | 0.01
+ 24hr | -016 010 -017 019 -020 008 009 026 007 -005 -017 -0.16 | -0.01
+ 27hr | 012 0.00 -032 016 -025 -002 015 034 017 -0.05 -027 0.05 | -0.01
+ 30hr | -0.13 -007 -026 015 -027 -011 016 035 021 -0.05 -0.34 016 | -0.02
+ 33hr | -020 -009 -015 017 -010 -027 010 029 022 -0.06 -033 016 | -0.02
+ 36hr | -024 -013 -025 003 -010 -045 024 028 027 011 -011 025 | -0.01
+ 3%r | -035 -021 000 014 014 046 024 019 012 000 008 030 | 0.02
+ 42hr | -038 -012 0.06 009 003 -027 031 035 002 -015 017 023 | 0.03
+ 45hr | -044 -012 -002 018 -013 -011 021 046 008 -013 006 000 | 0.00
+ 48hr | -022 -016 -026 013 -025 -001 010 043 018 -0.02 -014 0.04 | -0.01
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3.5.7 RDLM(UM 12km L70) €8 00UTC | X.7] RMSE

00 UTC | Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. | Ave.
+3hr | 122 130 134 142 145 132 125 123 116 133 129 133 | 1.30
+ 6hr | 119 126 150 164 163 169 167 150 123 134 122 135 | 143
+%hr | 113 119 129 147 154 163 160 135 1.00 1.08 103 122 | 1.29
+12hr | 132 116 144 153 152 126 132 119 104 127 127 140 | 1.31
+ 15hr | 153 130 160 1.63 158 120 135 120 1.09 140 146 156 | 141
+18hr | 174 143 183 157 160 117 139 120 112 156 152 167 | 148
+2lhr | 184 160 171 158 156 116 149 122 113 159 150 175 | 1.51
+ 24hr | 164 148 150 156 161 153 170 151 124 145 138 169 | 152
+27hr | 140 144 199 191 180 181 213 194 136 138 145 164 | 1.69
+30hr | 136 141 188 203 193 197 233 205 141 135 147 159 | 1.73
+33hr | 133 131 166 182 179 181 210 1.8 120 116 123 145 | 1.56
+36hr | 154 130 176 172 165 155 173 154 126 140 154 163 | 1.55
+3%r | 170 140 183 182 18 151 176 145 131 150 177 171 | 1.63
+42hr | 194 151 1.8 184 198 146 179 141 135 161 191 179 | 171
+ 45hr | 200 166 188 195 18 146 185 146 137 166 197 183 | 175
+48hr | 18 155 173 1.8 192 178 204 175 138 161 172 169 | 174

3 3.5.8 RDLM(UM 12km L70) €' 12UTC ¢ K.7]- RMSE

12 UTC | Jan. Feb. Mar. Apr. May. Jun. Jul.  Aug. Sep. Oct. Nov. Dec. | Ave.
+3hr | 095 08 107 107 110 083 081 066 074 089 094 095 | 091
+ 6hr | 138 114 138 121 131 099 110 084 08 112 131 134 | 1.16
+%hr | 162 134 149 135 142 107 124 099 097 122 143 160 | 1.31
+12hr | 151 134 144 142 156 136 159 136 111 118 126 148 | 1.38
+ 15hr | 124 140 163 181 176 174 198 172 127 125 129 146 | 155
+18hr | 122 137 163 188 197 177 224 18 135 124 122 134 | 159
+2lhr | 124 127 136 163 18 167 194 158 110 100 104 126 | 141
+ 24hr | 140 125 147 153 172 131 152 135 110 129 129 155 | 140
+27hr | 158 145 166 168 167 136 155 132 127 145 150 171 | 1.52
+30hr | 180 155 173 170 175 132 163 131 131 161 161 189 | 1.60
+33hr | 192 169 171 175 167 132 172 134 131 160 165 196 | 1.64
+36hr | 178 165 160 171 168 167 205 168 132 154 147 183 | 1.66
+3%r | 156 151 212 212 186 194 244 211 149 135 145 170 | 1.80
+ 42hr | 157 147 210 219 206 206 253 220 154 137 144 157 | 184
+ 45hr | 158 137 180 199 194 19 230 201 131 115 119 150 | 1.68
+48hr | 174 128 182 178 173 156 183 164 124 139 148 163 | 1.59
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3.6 HFZSA|AH

Significant Wave height (m)
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362 ¥-o] AF

3.621 AA T FASA AR (GWW3) o] HF

¥ 361 AAT FZoAFSA AT GWWS) Ad tiH] BIAS, RMSE, CORR +00H H] il

2013 @ 2014 @
bias RMSE bias RMSE 2013-2014
month C.C entries CcC entries
(m) (m) (m) (m) (RMSE)
Jan. 0.123 0.567 0.916 10882 0.097 0.674 0.917 10307 -0.107
Feb. 0.137 0.633 0.913 9762 0.069 0.618 0.920 8965 0.015
Mar. 0.065 0.550 0.889 10852 0.070 0.547 0.923 9927 0.003
Apr. 0.101 0.476 0.909 10571 0.097 0.459 0.915 9789 0.017
May. 0.102 0.410 0.903 11125 0.054 0.335 0.903 10404 0.075
Jun. 0.107 0.351 0.919 10614 -0.020 0.323 0.912 10160 0.028
Jul. 0.079 0.312 0.921 10969 0.067 0.340 0.907 10678 -0.028
Aug. 0.040 0.309 0.906 10937 0.067 0.347 0.914 11130 -0.038
Sep. 0.052 0.406 0.928 10736 0.083 0.375 0.927 10974 0.031
Oct. 0.048 0.439 0.924 10184 0.083 0.500 0.930 11616 -0.061
Nov. 0.054 0.544 0.914 9964 0.095 0.549 0.907 11030 -0.005
Dec. 0.099 0.571 0.941 9777 0.136 0.608 0.937 11363 -0.037
Ave. 0.084 0.464 0.915 10531 0.075 0.473 0.918 10529 -0.009
0f] & A|ZHE 2013-2014 H| 1! (00HR) Of 2 A]ZHZ RMSE H| ! (00HR)
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3 362 AAT HFZAFSA AT GWWS) A tiH] BIAS, RMSE, CORR +24H H| 1l

2013 @ 2014 @
bias RMSE RMSE 2013-2014
month C.C entries Cc.C entries
(m) (m) (m) (RMSE)
Jan. 0.117 0.572 0.914 10882 0.104 0.695 0.913 10307 -0.123
Feb. 0.148 0.652 0.909 9762 0.078 0.633 0.918 8965 0.019
Mar. 0.069 0.561 0.884 10852 0.079 0.560 0.921 9927 0.001
Apr. 0.116 0.489 0.907 10571 0.109 0.472 0.913 9789 0.017
May. 0.113 0.422 0.900 11125 0.065 0.347 0.898 10404 0.075
Jun. 0.123 0.365 0.916 10614 0.002 0.334 0.907 10160 0.031
Jul. 0.094 0.322 0.919 10969 0.085 0.355 0.903 10678 -0.033
Aug. 0.054 0.326 0.898 10937 0.078 0.362 0.908 11130 -0.036
Sep. 0.062 0.417 0.925 10736 0.090 0.387 0.923 10974 0.030
Oct. 0.059 0.446 0.922 10184 0.094 0.513 0.928 11616 -0.067
Nov. 0.060 0.562 0.909 9964 0.101 0.558 0.905 11030 0.004
Dec. 0.106 0.589 0.938 9777 0.146 0.631 0.933 11363 -0.042
Ave. 0.093 0.477 0.912 10531 0.086 0.487 0.914 10529 -0.010
0f| = A| 7k 2013-2014 H| 11 (24HR) Ol 51 A| ZH RMSE H| # (24HR)
0.2 15
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1% 3.65 GWW3 +24H o B3] tst #d
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3 363 AAT HFZAFSA AT GWWS) A tiH] BIAS, RMSE, CORR +48H H| 1l

2013 @ 2014 @
bias RMSE bias RMSE 2013-2014
month C.C entries Cc.C entries
(m) (m) (m) (m) (RMSE)
Jan. 0.108 0.630 0.896 10882 0.110 0.768 0.895 10307 -0.138
Feb. 0.150 0.686 0.900 9762 0.084 0.686 0.905 8965 0.000
Mar. 0.077 0.601 0.869 10852 0.082 0.610 0.907 9927 -0.009
Apr. 0.140 0.545 0.887 10571 0.126 0.507 0.901 9789 0.038
May. 0.130 0.453 0.886 11125 0.089 0.384 0.881 10404 0.069
Jun. 0.139 0.400 0.903 10614 0.042 0.370 0.893 10160 0.030
Jul. 0.109 0.361 0.900 10969 0.106 0.394 0.886 10678 -0.033
Aug. 0.069 0.363 0.876 10937 0.095 0.416 0.881 11130 -0.053
Sep. 0.071 0.459 0.911 10736 0.102 0.422 0.910 10974 0.037
Oct. 0.065 0.483 0.909 10184 0.107 0.553 0.916 11616 -0.070
Nov. 0.059 0.609 0.894 9964 0.108 0.601 0.890 11030 0.008
Dec. 0.098 0.649 0.924 9777 0.165 0.700 0.922 11363 -0.051
Ave. 0.101 0.520 0.896 10531 0.101 0.534 0.899 10529 -0.014
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3 364 AAT HFZAFSA AT GWWS) Ad tiH] BIAS, RMSE, CORR +72H H| 1l

2013 @ 2014 @
bias RMSE bias RMSE 2013-2014
month C.C entries Cc.C entries
(m) (m) (m) (m) (RMSE)
Jan. 0.124 0.707 0.875 10882 0.108 0.847 0.874 10307 -0.140
Feb. 0.133 0.727 0.883 9762 0.064 0.758 0.879 8965 -0.031
Mar. 0.075 0.662 0.839 10852 0.079 0.663 0.890 9927 -0.001
Apr. 0.141 0.601 0.857 10571 0.134 0.553 0.883 9789 0.048
May. 0.141 0.511 0.854 11125 0.099 0.434 0.850 10404 0.077
Jun. 0.152 0.453 0.873 10614 0.069 0.429 0.862 10160 0.024
Jul. 0.102 0.416 0.864 10969 0.113 0.431 0.861 10678 -0.015
Aug. 0.077 0.406 0.844 10937 0.095 0.475 0.842 11130 -0.069
Sep. 0.086 0.523 0.886 10736 0.099 0.464 0.886 10974 0.059
Oct. 0.069 0.552 0.882 10184 0.091 0.605 0.897 11616 -0.053
Nov. 0.043 0.677 0.867 9964 0.100 0.673 0.860 11030 0.004
Dec. 0.106 0.688 0.915 9777 0.187 0.769 0.906 11363 -0.081
Ave. 0.104 0.577 0.870 10531 0.103 0.592 0.874 10529 -0.015
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3 365 AAT HFZAFSA AT GWWS) dd tiH] BIAS, RMSE, CORR +96H H] 1l

2013 @ 2014 @
bias RMSE bias RMSE 2013-2014
month C.C entries Cc.C entries
(m) (m) (m) (m) (RMSE)
Jan. 0.140 0.788 0.841 10882 0.083 0.929 0.842 10307 -0.141
Feb. 0.123 0.796 0.854 9762 0.056 0.863 0.841 8965 -0.067
Mar. 0.072 0.748 0.792 10852 0.094 0.738 0.862 9927 0.010
Apr. 0.141 0.679 0.814 10571 0.123 0.612 0.852 9789 0.067
May. 0.143 0.585 0.809 11125 0.108 0.492 0.807 10404 0.093
Jun. 0.158 0.517 0.833 10614 0.081 0.495 0.814 10160 0.022
Jul. 0.102 0.461 0.829 10969 0.126 0.483 0.825 10678 -0.022
Aug. 0.071 0.466 0.792 10937 0.080 0.546 0.780 11130 -0.080
Sep. 0.088 0.603 0.849 10736 0.079 0.524 0.845 10974 0.079
Oct. 0.061 0.611 0.850 10184 0.060 0.684 0.865 11616 -0.073
Nov. 0.029 0.776 0.824 9964 0.091 0.781 0.807 11030 -0.005
Dec. 0.097 0.789 0.884 9777 0.198 0.853 0.879 11363 -0.064
Ave. 0.102 0.652 0.831 10531 0.098 0.667 0.835 10529 -0.015
0f| 2 A|ZHH 2013-2014 H| ! (96HR) 0f| & A] 7t RMSE H| 12 (96HR)
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¥ 3.6.6 AAT HFFAFSA AT GWWS) dd tiH] BIAS, RMSE, CORR +120H H] i

2013 @ 2014 &
bias RMSE bias RMSE 2013-2014
month C.C entries CcC entries
(m) (m) (m) (m) (RMSE)
Jan. 0.143 0.892 0.797 10882 0.033 1.023 0.801 10307 -0.131
Feb. 0.086 0.901 0.808 9762 0.028 0.911 0.813 8965 -0.010
Mar. 0.067 0.822 0.745 10852 0.081 0.857 0.810 9927 -0.035
Apr. 0.111 0.742 0.765 10571 0.113 0.674 0.816 9789 0.068
May. 0.097 0.646 0.746 11125 0.108 0.561 0.742 10404 0.085
Jun. 0.148 0.582 0.776 10614 0.078 0.532 0.780 10160 0.050
Jul. 0.099 0.514 0.779 10969 0.149 0.548 0.780 10678 -0.034
Aug. 0.057 0.524 0.729 10937 0.071 0.616 0.709 11130 -0.092
Sep. 0.108 0.733 0.776 10736 0.076 0.595 0.798 10974 0.138
Oct. 0.029 0.681 0.807 10184 0.032 0.784 0.816 11616 -0.103
Nov. 0.015 0.871 0.778 9964 0.085 0.874 0.760 11030 -0.003
Dec. 0.129 0.914 0.848 9777 0.208 0.968 0.838 11363 -0.054
Ave. 0.091 0.735 0.779 10531 0.089 0.745 0.789 10529 -0.010
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3.6.22 Ao o] SAIAB(RWWS) Fo] A5

# 367 A9 g SA AE(RWWS) 825 Fo] (22101) A% BIAS
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.03 | -0.23 | -0.18 | -0.13 | -0.13 | -0.23 | -0.15 | -0.21 | -0.27 | -0.33 | -0.35 | -0.31 | -0.21
24hr | 0.04 | -0.22 | -0.18 | -0.10 | -0.11 | -0.21 | -0.14 | -0.19 | -0.24 | -0.33 | -0.32 | -0.24 | -0.19
36hr | 0.04 | -0.23 | -0.15 | -0.07 | -0.09 | -0.20 | -0.15 | -0.19 | -0.23 | -0.31 | -0.31 | -0.23 | -0.18
48hr | 0.06 | -0.25 | -0.14 | -0.03 | -0.06 | -0.20 | -0.18 | -0.17 | -0.22 | -0.29 | -0.30 | -0.18 | -0.16
60hr | 0.07 | -0.27 | -0.14 | -0.05 | -0.06 | -0.18 | -0.11 | -0.13 | -0.21 | -0.30 | -0.29 | -0.13 | -0.15
72hr | 0.08 | -0.26 | -0.17 | -0.02 | -0.07 | -0.14 | -0.14 | -0.16 | -0.21 | -0.30 | -0.29 | -0.15 | -0.15
¥ 368 A9 FFAFSAAE(RWWSI) B A% o] (22101) #15 RMSE
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.23 | 0.41 | 0.27 | 0.17 | 0.23 | 0.27 | 0.22 | 0.26 | 0.31 | 0.39 | 0.40 | 0.37 | 0.29
24hr | 0.24 | 040 | 0.28 | 0.18 | 0.22 | 0.26 | 0.24 | 0.26 | 0.32 | 0.38 | 0.39 | 0.33 | 0.29
36hr | 0.26 | 042 | 0.27 | 0.18 | 0.21 | 0.24 | 0.25 | 0.27 | 0.33 | 0.37 | 0.39 | 0.34 | 0.29
48hr | 0.27 | 0.41 | 0.27 | 0.19 | 0.23 | 0.24 | 0.30 | 0.26 | 0.33 | 0.35 | 0.40 | 0.29 | 0.30
60hr | 0.28 | 0.45 | 0.29 | 0.20 | 0.24 | 0.24 | 0.47 | 0.27 | 0.32 | 0.37 | 0.39 | 0.28 | 0.32
72hr | 0.26 | 0.45 | 0.32 | 0.25 | 0.27 | 0.22 | 0.33 | 0.31 | 0.35 | 0.38 | 0.38 | 0.30 | 0.32
F 369 A9 gFHeSA AE(RWWS) Futs Fo] (22102) A% BIAS
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.50 | -0.03 | -0.23 | -0.20 | -0.15 | -0.20 | -0.08 | -0.13 | -0.25 | -0.23 | -0.35 | -0.33 | -0.14
24hr | 0.52 | -0.03|-0.24 | -0.19 | -0.12 | -0.19 | -0.07 | -0.12 | -0.24 | -0.23 | -0.36 | -0.32 | -0.13
36hr | 0.52 | -0.03|-0.22 | -0.16 | -0.12 | -0.18 | -0.10 | -0.12 | -0.23 | -0.22 | -0.31 | -0.28 | -0.12
48hr | 0.50 |-0.06 | -0.21 | -0.12 | -0.13 | -0.18 | -0.07 | -0.11 | -0.24 | -0.21 | -0.33 | -0.20 | -0.11
60hr | 0.51 | -0.09 | -0.21 | -0.08 | -0.12 | -0.16 | -0.05 | -0.13 | -0.20 | -0.20 | -0.34 | -0.15 | -0.10
72hr | 0.53 | -0.14 | -0.25 | -0.06 | -0.08 | -0.15 | -0.06 | -0.13 | -0.22 | -0.21 | -0.35 | -0.16 | -0.11
¥ 3610 X9 SFA SAARWWS) FEHE Fo] (22102) X3 RMSE
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.77 | 0.67 | 0.36 | 0.29 | 0.25 | 0.27 | 0.34 | 0.32 | 0.33 | 0.32 | 0.45 | 0.46 | 0.40
24hr | 0.77 | 0.68 | 0.40 | 0.28 | 0.27 | 0.24 | 0.32 | 0.28 | 0.36 | 0.32 | 0.47 | 0.49 | 0.41
36hr | 0.75 | 0.69 | 0.42 | 0.30 | 0.26 | 0.25 | 0.37 | 0.36 | 0.37 | 0.31 | 0.43 | 0.51 | 0.42
48hr | 0.73 | 0.67 | 0.42 | 0.30 | 0.29 | 0.27 | 0.43 | 0.38 | 0.40 | 0.32 | 0.48 | 0.47 | 0.43
60hr | 0.73 | 0.66 | 0.42 | 0.31 | 0.28 | 0.26 | 0.48 | 0.43 | 0.38 | 0.32 | 0.52 | 0.47 | 0.44
72hr | 0.73 | 0.62 | 0.47 | 0.31 | 0.32 | 0.29 | 0.53 | 0.45 | 0.42 | 0.39 | 0.51 | 0.49 | 0.46
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#3611 A9 FF]SAARWWS) 75 Fo] (22103) # 3 BIAS
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | -0.73 | -0.62 | -0.65 | -0.61 | -0.48 | -0.41 | -0.23 | -0.22 | -0.27 | -0.37 | -0.31 | -0.34 | -0.44
24hr | -0.70 | -0.57 | -0.64 | -0.58 | -0.44 | -0.39 | -0.22 | -0.17 | -0.21 | -0.31 | -0.29 | -0.31 | -0.40
36hr | -0.69 | -0.58 | -0.63 | -0.56 | -0.41 | -0.36 | -0.17 | -0.08 | -0.20 | -0.31 | -0.27 | -0.26 | -0.38
48hr | -0.70 | -0.55 | -0.64 | -0.53 | -0.42 | -0.29 | 0.02 | -0.12 | -0.14 | -0.33 | -0.24 | -0.23 | -0.35
60hr | -0.74 | -0.57 | -0.64 | -0.51 | -0.45 | -0.27 | -0.02 | -0.07 | -0.15 | -0.33 | -0.27 | -0.21 | -0.35
72hr | -0.74 | -0.55 | -0.63 | -0.44 | -0.42 | -0.25 | 0.05 | -0.09 | -0.12 | -0.35 | -0.26 | -0.23 | -0.34
E 3612 A9 FFAFAAERWWI) A% Fo] (22103) A5 RMSE
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.77 | 0.66 | 0.71 | 0.68 | 0.55 | 0.47 | 0.66 | 0.43 | 0.34 | 0.81 | 0.36 | 0.41 | 0.57
24hr | 0.74 | 0.61 | 0.70 | 0.65 | 0.52 | 0.48 | 0.58 | 0.37 | 0.30 | 0.79 | 0.33 | 0.40 | 0.54
36hr | 0.75 | 0.62 | 0.68 | 0.68 | 0.49 | 0.48 | 0.84 | 0.47 | 0.30 | 0.81 | 0.33 | 0.40 | 0.57
48hr | 0.77 | 0.62 | 0.70 | 0.64 | 0.52 | 0.44 | 1.44 | 0.44 | 0.28 | 0.83 | 0.33 | 0.34 | 0.61
60hr | 0.80 | 0.67 | 0.72 | 0.66 | 0.57 | 0.45 | 1.28 | 0.58 | 0.30 | 0.83 | 0.35 | 0.35 | 0.63
72hr | 0.82 | 0.64 | 0.71 | 0.64 | 0.54 | 0.46 | 1.59 | 0.68 | 0.36 | 0.85 | 0.38 | 0.40 | 0.67
% 3.6.13 A9 HF SAARWWI) AAE Fo] (22104) #3 BIAS
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | -0.25|-0.19 | -0.20 | -0.08 | -0.07 | -0.13 | -0.10 | -0.03 | -0.04 | -0.35 | -0.25 | -0.30 | -0.17
24hr | -0.18 | -0.18 | -0.18 | -0.05 | -0.07 | -0.04 | -0.06 | -0.04 | 0.00 | -0.25| -0.21 | -0.29 | -0.13
36hr | -0.21|-0.20 | -0.16 | -0.02 | -0.03 | 0.03 | -0.03 | 0.02 | -0.01 | -0.13 | -0.21 | -0.28 | -0.10
48hr | -0.22 | -0.24 | -0.18 | -0.03 | -0.03 | 0.06 | 0.02 | -0.01 | 0.00 | -0.14 | -0.27 | -0.24 | -0.11
60hr | -0.23 | -0.25 | -0.17 | -0.01 | -0.06 | 0.07 | 0.05 | -0.05 | 0.02 | -0.05 | -0.28 | -0.16 | -0.09
72hr | -0.22 | -0.24 | -0.18 | 0.06 | 0.01 | 0.08 | 0.03 | 0.05 | 0.01 | -0.08 | -0.23 | -0.18 | -0.07
¥ 3.6.14 Ao BF FAAERWWSI) AAE o] (22104) #1F RMSE
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.34 | 0.35 | 0.34 | 0.24 | 0.22 | 0.25 | 0.23 | 0.27 | 0.16 | 1.09 | 0.35 | 0.36 | 0.35
24hr | 0.29 | 0.35 | 0.35 | 0.23 | 0.21 | 0.23 | 0.25 | 0.28 | 0.20 | 1.07 | 0.33 | 0.37 | 0.35
36hr | 0.31 | 0.41 | 0.36 | 0.25 | 0.24 | 0.32 | 0.22 | 0.32 | 0.17 | 1.08 | 0.31 | 0.37 | 0.36
48hr | 0.33 | 0.44 | 0.37 | 0.25 | 0.21 | 0.37 | 0.35 | 0.32 | 0.16 | 1.18 | 0.35 | 0.34 | 0.39
60hr | 0.36 | 0.51 | 0.35 | 0.31 | 0.23 | 040 | 0.48 | 0.45 | 0.21 | 1.28 | 0.34 | 0.32 | 0.44
72hr | 0.35 | 0.56 | 0.37 | 0.36 | 0.28 | 0.38 | 0.43 | 0.49 | 0.23 | 1.31 | 0.36 | 0.34 | 0.45
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#3615 A gFo] SAAB(RWWS) 538 o] (22105) 3 BIAS
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | -0.13 | 0.06 | -0.04 | -0.06 | -0.13 | -0.01 | 0.05 | 0.11 | -0.02 | -0.02 | -0.08 | -0.28 | -0.04
24hr | -0.07 | 0.01 | 0.02 | -0.04 | -0.06 | 0.00 | 0.11 | 0.17 | 0.00 | 0.07 | -0.07 | -0.26 | -0.01
36hr | -0.09 | 0.01 | 0.03 | -0.04 | -0.01| 0.02 | 0.12 | 0.16 | 0.04 | 0.03 | -0.03 | -0.24 | 0.00
48hr | -0.15|-0.02 | 0.03 | -0.07 | 0.00 | 0.08 | 0.13 | 0.15 | 0.03 | 0.05 | -0.01 | -0.23 | 0.00
60hr | -0.14 | -0.02 | 0.03 | -0.06 | -0.01 | 0.06 | 0.13 | 0.11 | 0.02 | 0.00 | -0.03 | -0.16 | -0.01
72hr | -0.09 | 0.01 | -0.02 | -0.06 | 0.03 | 0.07 | 0.17 | 0.14 | 0.05 | -0.02 | -0.05 | -0.07 | 0.01
¥ 3616 X9 FA SAARWWS) 53 o] (22105) #1% RMSE
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.34 | 0.30 | 0.30 | 0.28 | 0.29 | 0.18 | 0.23 | 0.34 | 0.25 | 0.17 | 0.29 | 0.44 | 0.28
24hr | 0.35 | 0.32 | 0.34 | 0.31 | 0.26 | 0.18 | 0.29 | 0.40 | 0.31 | 0.15 | 0.28 | 0.44 | 0.30
36hr | 0.38 | 0.32 | 0.38 | 0.28 | 0.30 | 0.22 | 0.35 | 0.40 | 0.37 | 0.16 | 0.33 | 0.38 | 0.32
48hr | 042 | 0.34 | 041 | 0.29 | 0.31 | 0.24 | 0.34 | 0.44 | 0.36 | 0.14 | 0.35 | 0.39 | 0.34
60hr | 0.42 | 0.40 | 0.46 | 0.32 | 0.34 | 0.23 | 0.39 | 0.46 | 0.31 | 0.16 | 0.39 | 0.36 | 0.35
72hr | 0.52 | 0.38 | 0.42 | 0.34 | 0.36 | 0.29 | 0.47 | 0.57 | 0.38 | 0.08 | 0.40 | 0.36 | 0.38
3 3617 A g SAAE(RWWS) 238 Fo] (22106) A& BIAS
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | -0.15| 0.01 | -0.07 | 0.00 | -0.04 | 0.03 | 0.07 | 0.05 | -0.05| 0.00 | -0.16 | -0.42 | -0.06
24hr | -0.13 | 0.03 | -0.02 | -0.01| 0.01 | 0.10 | 0.14 | 0.11 | -0.03 | 0.01 | -0.14 | -0.42 | -0.03
36hr | -0.17 | -0.02 | 0.02 | -0.04 | 0.04 | 0.18 | 0.16 | 0.14 | -0.02 | 0.04 | -0.15| -0.41 | -0.02
48hr | -0.17 | -0.03 | 0.01 | -0.03 | 0.07 | 0.20 | 0.23 | 0.12 | -0.02 | 0.03 | -0.13 | -0.41 | -0.01
60hr | -0.20 | -0.04 | 0.02 | -0.04 | 0.10 | 0.14 | 0.19 | 0.08 | 0.02 | 0.08 | -0.11| -0.35 | -0.01
72hr | -0.16 | 0.00 | -0.05 | -0.01 | 0.11 | 0.13 | 0.29 | 0.15 | 0.08 | 0.13 | -0.07 | -0.30 | 0.02
¥ 3.6.18 A9 HEfo SAAE(RWWS) 3 o] (22106) A% RMSE
FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.35 | 0.36 | 0.25 | 0.38 | 0.24 | 0.18 | 0.24 | 0.32 | 0.20 | 0.26 | 0.31 | 0.58 | 0.31
24hr | 0.31 | 0.34 | 0.28 | 0.42 | 0.25 | 0.24 | 0.29 | 0.35 | 0.23 | 0.32 | 0.32 | 0.58 | 0.33
36hr | 0.36 | 0.30 | 0.26 | 0.35 | 0.30 | 0.33 | 0.32 | 0.39 | 0.28 | 0.35 | 0.33 | 0.56 | 0.34
48hr | 0.39 | 0.31 | 0.36 | 0.39 | 0.29 | 0.36 | 0.39 | 0.39 | 0.34 | 0.45 | 0.31 | 0.57 | 0.38
60hr | 0.42 | 0.31 | 040 | 0.37 | 0.37 | 0.33 | 0.44 | 0.45 | 0.31 | 0.50 | 0.41 | 0.56 | 0.40
72hr | 0.47 | 0.40 | 0.33 | 0.41 | 0.37 | 0.35 | 0.51 | 0.55 | 0.31 | 0.59 | 0.43 | 0.52 | 0.44
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#3619 A9 gFo] A A(RWW3) mhets Fo] (22107) # 3 BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | -0.03]-0.17 | -0.02 | -0.02 | 0.12 | -0.01 | 0.05 - [-015(-0.13]-0.10| - |-0.05
24hr | -0.04 | -0.15| -0.03 | -0.03 | 0.10 | -0.01 | 0.06 - |-014]-010|-011| - |-0.04
36hr | -0.07 | -0.14 | -0.05 | -0.01 | 0.12 | 0.04 | 0.10 - [-011]-0.15|-0.08| - |-0.03
48hr | -0.11|-0.13|-0.05| 0.05 | 0.15 | 0.11 | 0.23 - |-0.07]-018|-009| - |-0.01
60hr | -0.15 | -0.14 | -0.07 | 0.08 | 0.16 | 0.13 | 0.17 - |-0.06-017|-010| - |-0.01
72hr |-0.14|-0.13 | -0.11| 0.11 | 0.21 | 0.17 | 0.17 - |-0.03]-0.15|-0.08| - 0.00

¥ 3620 A9 wefo SAAH(RWWS) plet Fo] (22107) #1% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.24 | 0.31 | 0.33 | 0.27 | 0.27 | 0.30 | 0.46 - 032 | 0.34 | 0.24 - 0.31
24hr | 0.24 | 0.30 | 0.32 | 0.28 | 0.30 | 0.33 | 0.44 - 0.36 | 0.31 | 0.24 - 0.31
36hr | 0.33 | 0.31 | 0.37 | 0.35 | 0.35 | 0.28 | 0.57 - 0.35 | 0.31 | 0.26 - 0.35
48hr | 0.34 | 0.36 | 0.37 | 0.37 | 0.40 | 0.30 | 0.89 - 0.37 | 0.44 | 0.36 - 0.42
60hr | 0.37 | 0.42 | 0.32 | 0.39 | 0.39 | 0.32 | 0.79 - 0.36 | 0.39 | 0.38 - 0.41
72hr | 0.37 | 0.41 | 0.40 | 0.46 | 0.47 | 0.37 | 0.67 - 0.37 | 0.43 | 0.40 - 0.44

#3621 A9 FF]SAARWWS) 2% o] (22108) % 3 BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.

12hr |-0.19]-0.21| -0.04 | -0.05 | 0.05 | -0.13 | -0.06 | -0.09 | -0.16 | -0.20 | -0.19 | -0.28 | -0.13

24hr | -0.16 | -0.17 | -0.02 | 0.00 | 0.07 | -0.12 | -0.08 | -0.06 | -0.17 | -0.16 | -0.20 | -0.21 | -0.11

36hr | -0.16 | -0.21 | -0.02 | 0.04 | 0.10 | -0.10 | -0.10 | -0.07 | -0.15 | -0.16 | -0.15 | -0.16 | -0.09

48hr | -0.18 | -0.22| 0.00 | 0.09 | 0.10 | -0.08 | -0.11 | -0.01 | -0.15 | -0.18 | -0.15 | -0.08 | -0.08

60hr | -0.18 | -0.19 | 0.02 | 0.07 | 0.11 | -0.08 | -0.09 | -0.02 | -0.16 | -0.14 | -0.17 | -0.07 | -0.07

72hr | -0.18 | -0.18 | -0.04 | 0.12 | 0.13 | -0.04 | -0.11 | -0.04 | -0.13 | -0.18 | -0.15 | -0.05 | -0.07

3E 3622 A9 FFASAAHRWWI) A% Ho] (22108) A3 RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.

12hr | 0.33 | 0.27 | 0.29 | 0.16 | 0.18 | 0.20 | 0.23 | 0.18 | 0.27 | 0.31 | 0.30 | 0.42 | 0.26

24hr | 0.34 | 0.26 | 0.28 | 0.19 | 0.20 | 0.21 | 0.26 | 0.22 | 0.29 | 0.30 | 0.31 | 0.42 | 0.27

36hr | 0.43 | 0.31 | 0.32 | 0.22 | 0.26 | 0.23 | 0.29 | 0.22 | 0.29 | 0.28 | 0.33 | 0.41 | 0.30

48hr | 0.40 | 0.36 | 0.33 | 0.27 | 0.29 | 0.18 | 0.39 | 0.31 | 0.35 | 0.31 | 0.39 | 0.43 | 0.33

60hr | 0.49 | 0.40 | 0.36 | 0.27 | 0.36 | 0.21 | 0.52 | 0.42 | 0.32 | 0.28 | 0.40 | 0.45 | 0.37

72hr | 0.58 | 0.39 | 0.39 | 0.35 | 0.36 | 0.20 | 0.55 | 0.44 | 0.36 | 0.37 | 0.44 | 0.44 | 0.41
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3.6.2.3 A AR AFAFA AT CWWS) o] HF

¥ 3623 A QA HF SAAB(CWWS) H 2T Fo] (22101) & BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.13 |-0.18 | -0.13 | -0.08 | -0.12 | -0.22 | -0.19 | -0.20 | -0.22 | -0.31 | -0.23 | -0.08 | -0.15
12hr | 0.13 | -0.18 | -0.13 | -0.08 | -0.12 | -0.22 | -0.19 | -0.20 | -0.22 | -0.31 | -0.23 | -0.09 | -0.15
24hr | 0.16 | -0.16 | -0.11 | -0.07 | -0.11 | -0.21 | -0.18 | -0.18 | -0.21 | -0.26 | -0.18 | -0.02 | -0.13
36hr | 0.13 | -0.16 | -0.11 | -0.04 | -0.09 | -0.20 | -0.19 | -0.17 | -0.18 | -0.28 | -0.20 | -0.01 | -0.12
48hr | 0.17 | -0.18 | -0.09 | 0.01 | -0.07 | -0.18 | -0.19 | -0.14 | -0.18 | -0.26 | -0.19 | 0.05 | -0.10
60hr | 0.16 | -0.19 | -0.08 | -0.02 | -0.08 | -0.15 | -0.15 | -0.14 | -0.16 | -0.26 | -0.20 | 0.09 | -0.10
72hr | 0.18 | -0.20 | -0.12 | 0.00 | -0.09 | -0.10 | -0.16 | -0.15 | -0.16 | -0.27 | -0.19 | 0.07 | -0.10

¥ 3.624 A QA HF FAAE(CWWS) 4% Fo] (22101) 1% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.33 | 0.38 | 0.21 | 0.18 | 0.21 | 0.25 | 0.26 | 0.26 | 0.28 | 0.37 | 0.34 | 0.28 | 0.28
12hr | 0.33 1 0.39 | 0.21 | 0.18 | 0.21 | 0.25 | 0.26 | 0.26 | 0.28 | 0.37 | 0.34 | 0.27 | 0.28
24hr | 0.35 | 0.40 | 0.22 | 0.17 | 0.19 | 0.25 | 0.27 | 0.27 | 0.29 | 0.33 | 0.33 | 0.31 | 0.28
36hr | 0.34 | 0.40 | 0.22 | 0.17 | 0.20 | 0.24 | 0.28 | 0.27 | 0.31 | 0.35 | 0.34 | 0.32 | 0.29
48hr | 0.38 | 0.38 | 0.23 | 0.18 | 0.24 | 0.24 | 0.35 | 0.26 | 0.28 | 0.32 | 0.36 | 0.34 | 0.30
60hr | 0.37 | 0.43 | 0.24 | 0.19 | 0.25 | 0.24 | 0.36 | 0.24 | 0.29 | 0.34 | 0.35 | 0.35 | 0.30
72hr | 0.36 | 0.43 | 0.27 | 0.21 | 0.23 | 0.22 | 0.35 | 0.29 | 0.33 | 0.35 | 0.35 | 0.37 | 0.31

¥ 3625 A QAF HEo SAAB(CWWS) ZtE Fo] (22102) A& BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.63 | 0.06 | -0.11|-0.15| -0.08 | -0.19 | -0.01 | -0.06 | -0.22 | -0.18 | -0.22 | -0.11 | -0.05
12hr | 0.62 | 0.06 | -0.11 | -0.15 | -0.08 | -0.19 | 0.00 | -0.06 | -0.22 | -0.18 | -0.22 | -0.11 | -0.05
24hr | 0.65 | 0.06 | -0.12 | -0.14 | -0.06 | -0.18 | -0.03 | -0.06 | -0.18 | -0.18 | -0.24 | -0.11 | -0.05
36hr | 0.64 | 0.11 | -0.10 | -0.10 | -0.05 | -0.17 | -0.02 | -0.05 | -0.19 | -0.18 | -0.20 | -0.05 | -0.03
48hr | 0.62 | 0.06 | -0.11|-0.05|-0.06 | -0.18 | 0.00 | -0.03 | -0.19 | -0.15 | -0.21 | 0.04 | -0.02
60hr | 0.62 | 0.00 | -0.11 | -0.02 | -0.08 | -0.14 | 0.02 | -0.07 | -0.15 | -0.13 | -0.23 | 0.10 | -0.01
72hr | 0.66 | -0.03 | -0.13 | 0.01 | 0.00 | -0.11| 0.02 | -0.09 | -0.17 | -0.15 | -0.22 | 0.08 | -0.01

¥ 3626 A QA HFo FAAE(CWWS) ZREE Fo] (22102) *1% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 093 | 0.74 | 0.31 | 0.27 | 0.24 | 0.25 | 0.25 | 0.34 | 0.30 | 0.31 | 0.41 | 0.41 | 0.40
12hr | 093 | 0.74 | 0.31 | 0.27 | 0.23 | 0.25 | 0.25 | 0.34 | 0.31 | 0.31 | 0.41 | 0.41 | 0.40
24hr | 0.93 | 0.76 | 0.35 | 0.25 | 0.27 | 0.24 | 0.24 | 0.28 | 0.34 | 0.30 | 0.42 | 0.45 | 0.40
36hr | 0.90 | 0.78 | 0.38 | 0.29 | 0.26 | 0.24 | 0.29 | 0.39 | 0.38 | 0.28 | 0.40 | 0.51 | 0.42
48hr | 0.88 | 0.75 | 0.38 | 0.34 | 0.29 | 0.28 | 0.37 | 0.46 | 0.39 | 0.27 | 0.44 | 0.54 | 0.45
60hr | 0.87 | 0.74 | 0.38 | 0.31 | 0.27 | 0.25 | 0.43 | 0.48 | 0.37 | 0.28 | 0.48 | 0.56 | 0.45
72hr | 0.87 | 0.66 | 0.42 | 0.32 | 0.33 | 0.31 | 0.47 | 0.48 | 0.41 | 0.36 | 0.47 | 0.57 | 0.47
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¥ 3627 A A HF SAAB(CWWS) AEE Fo] (22103) A4 BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr |-0.52 | -0.30 | -0.43 | -0.42 | -0.36 | -0.26 | -0.20 | -0.05 | -0.14 | -0.14 | -0.16 | -0.08 | -0.25
12hr | -0.53 | -0.30 | -0.42 | -0.42 | -0.36 | -0.26 | -0.19 | -0.06 | -0.14 | -0.15 | -0.16 | -0.09 | -0.26
24hr | -0.47 | -0.25 | -0.42 | -0.40 | -0.31 | -0.24 | -0.18 | -0.01 | -0.07 | -0.08 | -0.11 | -0.06 | -0.22
36hr | -0.48 | -0.26 | -0.44 | -0.38 | -0.28 | -0.18 | -0.15| 0.10 | -0.05 | -0.07 | -0.10 | 0.00 | -0.19
48hr | -0.48 | -0.23 | -0.44 | -0.35 | -0.28 | -0.11 | 0.01 | 0.06 | 0.03 | -0.08 | -0.09 | 0.07 | -0.16
60hr | -0.53 | -0.26 | -0.44 | -0.35 | -0.31 | -0.11 | 0.00 | 0.06 | 0.03 | -0.06 | -0.11 | 0.09 | -0.17
72hr | -0.50 | -0.24 | -0.45 | -0.26 | -0.28 | -0.09 | 0.05 | 0.02 | 0.05 | -0.09 | -0.11 | 0.06 | -0.15

¥ 3.628 A QA HF o FAAE(CWWS) AEE Fo] (22103) 1% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.57 | 0.42 | 0.49 | 0.51 | 0.45 | 0.37 | 0.42 | 0.41 | 0.25 | 0.79 | 0.29 | 0.21 | 0.43
12hr | 0.57 | 0.43 | 049 | 0.51 | 0.44 | 0.38 | 0.42 | 0.41 | 0.26 | 0.79 | 0.29 | 0.21 | 0.43
24hr | 0.54 | 0.40 | 0.51 | 0.51 | 0.43 | 0.36 | 0.37 | 0.36 | 0.25 | 0.80 | 0.27 | 0.29 | 0.42
36hr | 0.54 | 0.40 | 0.51 | 0.56 | 0.39 | 0.38 | 0.50 | 0.51 | 0.24 | 0.82 | 0.26 | 0.30 | 0.45
48hr | 0.58 | 0.43 | 0.53 | 0.53 | 0.42 | 0.38 | 0.91 | 0.46 | 0.27 | 0.83 | 0.28 | 0.30 | 0.49
60hr | 0.62 | 0.52 | 0.54 | 0.59 | 0.48 | 0.43 | 0.81 | 0.52 | 0.25 | 0.86 | 0.32 | 0.31 | 0.52
72hr | 0.60 | 0.50 | 0.56 | 0.56 | 0.46 | 0.43 | 1.12 | 0.59 | 0.38 | 0.86 | 0.32 | 0.36 | 0.56

& 3629 A A} TG F A AE(CWW3) AAE Ho] (22104) A1 74 BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr |-0.52|-0.30 | -0.43 | -0.42 | -0.36 | -0.26 | -0.20 | -0.05 | -0.14 | -0.14 | -0.16 | -0.08 | -0.25
12hr | -0.53 | -0.30 | -0.42 | -0.42 | -0.36 | -0.26 | -0.19 | -0.06 | -0.14 | -0.15 | -0.16 | -0.09 | -0.26
24hr | -0.47 | -0.25| -0.42 | -0.40 | -0.31 | -0.24 | -0.18 | -0.01 | -0.07 | -0.08 | -0.11 | -0.06 | -0.22
36hr | -0.48 | -0.26 | -0.44 | -0.38 | -0.28 | -0.18 | -0.15 | 0.10 | -0.05 | -0.07 | -0.10 | 0.00 | -0.19
48hr | -0.48 | -0.23 | -0.44 | -0.35 | -0.28 | -0.11 | 0.01 | 0.06 | 0.03 | -0.08 | -0.09 | 0.07 | -0.16
60hr | -0.53 | -0.26 | -0.44 | -0.35 | -0.31 | -0.11 | 0.00 | 0.06 | 0.03 | -0.06 | -0.11 | 0.09 | -0.17
72hr | -0.50 | -0.24 | -0.45 | -0.26 | -0.28 | -0.09 | 0.05 | 0.02 | 0.05 | -0.09 | -0.11 | 0.06 | -0.15

X 3.630 7A A FFA S A AECWW3) AA T Fo] (22104) 1% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.57 | 0.42 | 0.49 | 0.51 | 0.45 | 0.37 | 0.42 | 0.41 | 0.25 | 0.79 | 0.29 | 0.21 | 0.43
12hr | 0.57 | 0.43 | 0.49 | 0.51 | 0.44 | 0.38 | 0.42 | 0.41 | 0.26 | 0.79 | 0.29 | 0.21 | 0.43
24hr | 0.54 | 040 | 0.51 | 0.51 | 0.43 | 0.36 | 0.37 | 0.36 | 0.25 | 0.80 | 0.27 | 0.29 | 0.42
36hr | 0.54 | 0.40 | 0.51 | 0.56 | 0.39 | 0.38 | 0.50 | 0.51 | 0.24 | 0.82 | 0.26 | 0.30 | 0.45
48hr | 0.58 | 043 | 0.53 | 0.53 | 0.42 | 0.38 | 0.91 | 0.46 | 0.27 | 0.83 | 0.28 | 0.30 | 0.49
60hr | 0.62 | 0.52 | 0.54 | 0.59 | 0.48 | 0.43 | 0.81 | 0.52 | 0.25 | 0.86 | 0.32 | 0.31 | 0.52
72hr | 0.60 | 0.50 | 0.56 | 0.56 | 0.46 | 0.43 | 1.12 | 0.59 | 0.38 | 0.86 | 0.32 | 0.36 | 0.56
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¥ 3631 A A FFo FAAE(CWWS) F38 o] (22105) A% BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr |-0.14 | 0.06 | -0.04 | -0.04 | -0.12 | -0.02 | 0.05 | 0.11 | -0.02 | -0.04 | -0.08 | -0.30 | -0.05
12hr | -0.13 | 0.06 | -0.04 | -0.04 | -0.12 | -0.01 | 0.06 | 0.11 | -0.02 | -0.02 | -0.07 | -0.31 | -0.04
24hr | -0.07 | 0.01 | 0.01 | -0.03 |-0.06 | 0.01 | 0.12 | 0.17 | 0.01 | 0.10 | -0.06 | -0.30 | -0.01
36hr | -0.10 | -0.01| 0.03 | -0.03 | -0.01 | 0.02 | 0.12 | 0.16 | 0.04 | 0.04 | -0.02 | -0.27 | 0.00
48hr | -0.14 | -0.03 | 0.03 | -0.05 | -0.01 | 0.08 | 0.13 | 0.15 | 0.03 | 0.06 | -0.01 | -0.26 | 0.00
60hr | -0.15|-0.03 | 0.03 | -0.05 | -0.01 | 0.06 | 0.13 | 0.12 | 0.03 | 0.00 | -0.03 | -0.18 | -0.01
72hr | -0.10 | 0.01 | -0.02 | -0.06 | 0.04 | 0.08 | 0.17 | 0.15 | 0.05 | -0.02 | -0.05 | -0.10 | 0.01

¥ 3,632 A A HFo SAAB(CWWS) F3 Fo] (22105) 1% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.35 | 0.30 | 0.29 | 0.29 | 0.29 | 0.18 | 0.23 | 0.34 | 0.26 | 0.18 | 0.30 | 0.47 | 0.29
12hr | 0.35 | 0.30 | 0.30 | 0.29 | 0.29 | 0.18 | 0.23 | 0.34 | 0.26 | 0.18 | 0.29 | 0.48 | 0.29
24hr | 0.36 | 0.31 | 0.34 | 0.33 | 0.27 | 0.19 | 0.29 | 0.41 | 0.32 | 0.20 | 0.29 | 0.48 | 0.31
36hr | 0.38 | 0.31 | 0.37 | 0.29 | 0.30 | 0.23 | 0.35 | 0.41 | 0.38 | 0.14 | 0.34 | 0.40 | 0.33
48hr | 0.42 | 0.34 | 0.41 | 0.27 | 0.30 | 0.25 | 0.34 | 0.45 | 0.38 | 0.13 | 0.35 | 0.41 | 0.34
60hr | 0.42 | 0.40 | 0.46 | 0.31 | 0.35 | 0.24 | 0.39 | 0.46 | 0.32 | 0.15 | 0.40 | 0.39 | 0.36
72hr | 0.53 | 0.38 | 0.41 | 0.34 | 0.37 | 0.32 | 0.47 | 0.57 | 0.40 | 0.10 | 0.39 | 0.37 | 0.39

F 3633 A At HF A FA AR CWWS) 3 o] (22106) # % BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr |-0.12 | 0.01 | -0.04 | 0.02 | -0.01 | 0.04 | 0.09 | 0.06 | -0.04 | 0.01 | -0.13 | -0.40 | -0.04
12hr | -0.11| 0.01 | -0.04 | 0.02 | -0.01 | 0.04 | 0.09 | 0.06 | -0.04 | 0.02 | -0.12 | -0.40 | -0.04
24hr | -0.10| 0.03 | 0.02 | 0.00 | 0.04 | 0.10 | 0.15 | 0.11 | -0.02 | 0.01 |-0.10| -0.38 | -0.01
36hr | -0.12 | -0.02 | 0.05 | -0.03 | 0.07 | 0.19 | 0.16 | 0.14 | 0.00 | 0.05 | -0.13 | -0.38 | 0.00
48hr | -0.13 [ -0.03 | 0.05 | -0.02 | 0.10 | 0.20 | 0.23 | 0.13 | -0.02 | 0.03 | -0.09 | -0.38 | 0.01
60hr | -0.13|-0.04 | 0.05 | -0.02 | 0.13 | 0.15 | 0.19 | 0.08 | 0.03 | 0.08 | -0.09 | -0.32 | 0.01
72hr | -0.11| 0.00 | -0.01| 0.02 | 0.13 | 0.12 | 0.30 | 0.15 | 0.08 | 0.15 | -0.01 | -0.29 | 0.04

¥ 3.6.34 A A AF FAAECWWS) £ o] (22106) *1% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.34 | 0.36 | 0.24 | 0.38 | 0.27 | 0.18 | 0.27 | 0.32 | 0.20 | 0.28 | 0.30 | 0.57 | 0.31
12hr | 0.34 | 0.36 | 0.24 | 0.38 | 0.27 | 0.18 | 0.27 | 0.32 | 0.20 | 0.28 | 0.30 | 0.57 | 0.31
24hr | 031 | 0.34 | 0.29 | 0.42 | 0.28 | 0.25 | 0.31 | 0.35 | 0.24 | 0.31 | 0.32 | 0.56 | 0.33
36hr | 0.34 | 0.31 | 0.27 | 0.34 | 0.31 | 0.33 | 0.33 | 0.39 | 0.30 | 0.34 | 0.33 | 0.55 | 0.35
48hr | 0.36 | 0.31 | 0.37 | 0.37 | 0.33 | 0.37 | 0.40 | 0.39 | 0.34 | 0.45 | 0.30 | 0.56 | 0.38
60hr | 0.40 | 0.31 | 0.40 | 0.36 | 0.39 | 0.34 | 0.44 | 0.46 | 0.30 | 0.50 | 0.41 | 0.55 | 0.40
72hr | 0.45 | 0.40 | 0.33 | 0.41 | 0.39 | 0.35 | 0.51 | 0.56 | 0.31 | 0.59 | 0.43 | 0.52 | 0.44
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¥ 3635 A QA HFo FAAB(CWWS) vl F-o] (22107) A& BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.07 | -0.06| 0.04 | 0.02 | 0.15 | 0.02 | 0.04 - |-011|-008|-004| - 0.01
12hr | 0.07 | -0.07 | 0.04 | 0.02 | 0.15 | 0.02 | 0.05 - -0.11 | -0.08 | -0.05 - 0.00
24hr | 0.06 | -0.03 | 0.03 | 0.02 | 0.13 | 0.01 | 0.06 - |1-0.10|-0.04|-005| - 0.01
36hr | 0.03 | -0.03| 0.03 | 0.03 | 0.15 | 0.07 | 0.11 - -0.06 | -0.09 | -0.02 - 0.02
48hr | -0.02|-0.01| 0.00 | 0.11 | 0.20 | 0.13 | 0.25 - 1-002|-012|-0.01| - 0.05
60hr | -0.06 | -0.01 | -0.01 | 0.15 | 0.20 | 0.17 | 0.19 - 0.00 | -0.11 | -0.05 - 0.05
72hr | -0.04 | -0.02 | -0.05 | 0.17 | 0.24 | 0.20 | 0.20 - 0.03 | -0.09 | -0.03 - 0.06

¥ 3.636 A QA dFo FAAE(CWWS) plt Fo] (22107) 1% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.30 | 0.29 | 0.33 | 0.28 | 0.28 | 0.30 | 0.47 - 0.30 | 0.32 | 0.24 - 0.31
12hr | 0.30 | 0.29 | 0.33 | 0.29 | 0.29 | 0.30 | 0.47 - 0.30 | 0.32 | 0.24 - 0.31
24hr | 029 | 0.29 | 0.31 | 0.29 | 0.31 | 0.33 | 0.43 - 0.36 | 0.30 | 0.25 - 0.32
36hr | 0.36 | 0.29 | 0.38 | 0.36 | 0.36 | 0.30 | 0.60 - 0.34 | 0.29 | 0.28 - 0.36
48hr | 0.35 | 0.36 | 0.36 | 0.41 | 0.43 | 0.33 | 0.96 - 0.37 | 0.43 | 0.39 - 0.44
60hr | 0.38 | 0.40 | 0.31 | 0.44 | 0.41 | 0.36 | 0.85 - 0.37 | 0.37 | 041 - 0.43
72hr | 0.39 | 0.40 | 0.38 | 0.49 | 0.48 | 0.40 | 0.71 - 0.38 | 0.42 | 0.44 - 0.45

F 3637 A A} HFA| FA AR (CWWS) 1% Fo] (22108) A& BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.02 |[-0.02| 0.09 | 0.02 | 0.09 | -0.11|-0.04 | -0.01 | -0.09 | -0.05 | -0.02 | 0.02 | -0.01
12hr | 0.01 | -0.03| 0.10 | 0.03 | 0.09 | -0.11 | -0.04 | -0.01 | -0.09 | -0.05 | -0.02 | 0.03 | -0.01
24hr | 0.04 | 0.04 | 0.12 | 0.10 | 0.12 | -0.09 | -0.04 | 0.01 | -0.05 | -0.05 | -0.02 | 0.10 | 0.02
36hr | 0.03 | 0.00 | 0.11 | 0.15 | 0.14 | -0.08 | -0.06 | 0.00 | -0.04 | -0.02 | 0.05 | 0.13 | 0.03
48hr | 0.03 | -0.04 | 0.13 | 0.20 | 0.14 | -0.05 | -0.07 | 0.08 | -0.03 | -0.01 | 0.03 | 0.23 | 0.05
60hr | 0.02 | -0.02 | 0.16 | 0.18 | 0.15 | -0.06 | -0.03 | 0.07 | -0.04 | 0.01 | 0.02 | 0.25 | 0.06
72hr | 0.01 | 0.01 | 0.09 | 0.20 | 0.16 | 0.04 | -0.06 | 0.06 | -0.01 | -0.04 | 0.05 | 0.28 | 0.07

¥ 3638 A A} Ao FA AR CWWS) 1A% Ho] (22108) #1% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr | 0.25 | 0.21 | 0.23 | 0.18 | 0.20 | 0.20 | 0.26 | 0.20 | 0.24 | 0.27 | 0.25 | 0.35 | 0.24
12hr | 0.25 | 0.18 | 0.23 | 0.18 | 0.20 | 0.20 | 0.26 | 0.20 | 0.24 | 0.27 | 0.25 | 0.33 | 0.23
24hr | 0.28 | 0.25 | 0.25 | 0.28 | 0.25 | 0.22 | 0.28 | 0.22 | 0.27 | 0.24 | 0.29 | 0.40 | 0.27
36hr | 0.37 | 0.26 | 0.27 | 0.31 | 0.28 | 0.22 | 0.31 | 0.22 | 0.30 | 0.25 | 0.36 | 0.43 | 0.30
48hr | 0.33 | 0.32 | 0.30 | 0.36 | 0.32 | 0.20 | 0.43 | 0.35 | 0.35 | 0.29 | 0.42 | 0.52 | 0.35
60hr | 0.42 | 0.39 | 0.34 | 0.36 | 0.40 | 0.22 | 0.56 | 0.45 | 0.34 | 0.32 | 0.39 | 0.58 | 0.40
72hr | 0.53 | 041 | 0.37 | 0.40 | 0.38 | 0.28 | 0.59 | 0.46 | 0.38 | 0.37 | 0.45 | 0.61 | 0.44

- 105 -



CWW3/BUOY MONTHLY 24HR FCST (22101) CWW3/BUOY MONTHLY 24HR FCST (22101) CWW3 /BUOY MONTHLY 24HR FCST (22101)

5 TT T T T T T T T T T T T T T T T T T T T T T T T T T T TT 5 TT T T T T T T T T T T T T T T T T T T T T T T T T T TTT
BIAS =0.157
RMSE =0.347
S1=0.695
4 -] 4 ] 4
2 = =3
et pt e
o o i)
g INE INED
8 g g
z ES z
5 5 1|3
= = =
B & L]
g g g
7 7 I
- 1

I i
1T1213 14 15 16 17 1 1920 21 22 23 24 25 26 27 28 29 20 31

: E T THB BT RHNA
JANUARY (2014) FEBRUARY (2014) 'MARCH (2014)
CWW3/BUOY MONTHLY 24HR FCST (22101) CWW3/BUOY MONTHLY 24HR FCST (22101) CWW3/BUOY MONTHLY 24HR FCST (22101)
L, | - L, L L
0.067 BIAS = 0.107 S =-0.213
RMSE =0.188 RMSE =0.251
S1=0.289
4 4 4
Z = =
& & &
2 2 2
g’ g’ g’
< < <
z z z
"
E 2 E 2 &2 s
H H H
o £ o
g g g
@ @ @
Lp = | ¥ 1
| ) Y | 11 i A !
5101112 131415 16 1718 9302 2 B 24256 7 WH W3 [ 23 4567 8001 MISIT8 920205242522 85X3
APRIL (2014) MAY (2014) JUNE (2014)
CWW3/BUOY MONTHLY 24HR FCST (22101) CWW3/BUOY MONTHLY 24HR FCST (22101) CWW3/BUOY MONTHLY 24HR FCST (22101)
L, L | - L, LU L L L O
BIAS =0.179 BIAS = 0.178 BIAS = -0.205
RMSE =0.273 RMSE =0.266 RMSE =029
$1=0510 S1=0.652 S1=0.597
P 4
Z = =
& & &
2 2 2
E £ g
3 <l :
g 2, f"L = .
H H H
L) L) oo 4
g g g
@ @ @
| l
N
Tl I ! 1 L 11 L Il 1 1
T3 4567 S9N N BT B0 AT B NS H T80 s (23 4567 S9N UGB BUEI T NN AT BAS 2T RHH
JULY (2014) AUGUST (2014) SEPTEMBER (2014)
CWW3/BUOY MONTHLY 24HR FCST (22101) CWW3/BUOY MONTHLY 24HR FCST (22101) CWW3/BUOY MONTHLY 24HR FCST (22101)
L L B S L L O rrrrrrrrrrrrrrr I rrrr i rrrrrrrT
BIAS = 0257 BIAS =0.177 g
RMSI 333
1= 0.400
4 afet - 4
o o 5 =)
Z e | i =
i i ! o
9 9 =]
I, g a Ty
S g H
Z Z <
z z z
%2 %2 . o)
= H H
4 4 4
g g g
@ @ ]
1 1 =] 1
111 L1 L L L1 Lhl 1 'L | ke 8 [ 1 i1
13455789 0 H BB VBN AR BN BB H8503 0123450785 0 E BT ESN AR B HB BT BB 03 3
OCTOBER (2014) NOVEMBER (2014) DECEMBER (2014)

Jdo

9 3618 YAE Fo] #FHSAM A} CWW3 +24H o=
AAE (20149 1€~129).

of st (s A A)

- 106 -



CWW3 /BUOY MONTHLY 24HR FCST (22102)

CWW3 /BUOY MONTHLY 24HR FCST (22102)

CWW3/BUOY MONTHLY 24HR FCST (22102)

TTT T T TTTT
BIAS

UL

LINLINE I 1 B B

4 4 4
: B B
E E E
& I E E
g’ g’ &
< < <
z [ z z
%oh I %, g
E z 3
L] i L] o
) R ) g
3 3 #

I |

I o (I
S67809

L 1
10 1112 13 14 15 16 17 18 19,20 21 22 23 24

L L
5262728200 31

[ il i1y
101213 14 15 16 17 18 1920 21 22 2324 25 26 2728 29 2 31

IR, il L
101112 13 14 1S 16 17 15 1920 21 22 23 242526 27 2829 %

JJANUARY (2014) FEBRUARY (2014) MARCH (2014)
CWW3/BUOY MONTHLY 24HR FCST (22102) CWW3/BUOY MONTHLY 24HR FCST (22102) CWW3/BUOY MONTHLY 24HR FCST (22102)

LN LN L B LAV LI B L L

BIAS £ 0fiul BIAS = 0055 BIAS=0.179

RMSE =0} RMSE =0.265 RMSE=0235

S1=0; 51%0.368 S1=0.459

4 4 4 il
Z Z =4
& & o
2 g §
& 3 1] = 3 R -
z = Z
B B £
z 1] %2 z .
= = =
) P e
g g g
@ @ 7
il 1l

o o

L
910 1112 13 14 15 16 17 15 19120 21 22 23 24 25 26 27 28 29 0 31
APRIL (2014)

I B | I Ul
10 1112 13 14 15 16 17 18 19,20 21 22 23 24 25 26 27 28 29 0 31

MAY (2014)

i ! 1
57 89 1011121314 1516 17 15 1920 21 22 23 24 1
JUNE (2014)

CWW3 /BUOY MONTHLY 24HR FCST (22102)

CWW3 /BUOY MONTHLY 24HR FCST (22102)

CWW3/BUOY MONTHLY 24HR FCST (22102)

LESL UL L L L
BIAS =-0.061 BIAS=-0.183
RMSE=0279 RMSE=0343
S1=0.410 S1=0.456
4 4 4 il
& & 2
& & &
2 2 g
wl wl ER .
z Z Z
z = z
% % 4
% |- Z '
22 32 g2
P P 3
g g g
z z @

LN ) !

I |
10 1012 13 14 15 16 17 18
JULY (2014)

19720 21 22 23

!
242526 2728 29 10 31

I fii L1l
101213 14 15 16 17 15 19 20 21 22 23 24 25 26 27 28 29 20 31

AUGUST (2014)

| nn L1
910 1112 13 14 15 16 17 15 19.20 21 22 23 24 25 26 27 28 29 20 31

SEPTEMBER (2014)

IR
345678

CWW3 /BUOY MONTHLY 24HR FCST (22102)

CWW3 /BUOY MONTHLY 24HR FCST (22102)

CWW3/BUOY MONTHLY 24HR FCST (22102)

&
B &

4 4 4
=3 =3 Z
= = s
g’ g’ g’
< < <
z z E
g i, %,
z z 2
e e 1
) ) g
£ g g

T O O O 1 I T | ) I o O I I O O O O B
(23 4567 89011015010 B 0000545873880 [23 4567 890112150 15161715 9202120 52425 2% 728250 3 T2 34567 80 0115161718 9202 M 82425 2 2829 0 3
OCTOBER (2014) NOVEMBER (2014) DECEMBER (2014)
2 ZAJ =] S 7= o A 7 = 0 o]y 3] NN
a9 3619 I E Fo| #S5HSA HAAM)T} CWW3 +24H oS Fo ot (ahaky AHA)

- 107 -

A Ae Ad g



CWW3 /BUOY MONTHLY 24HR FCST (22103) CWW3 /BUOY MONTHLY 24HR FCST (22103) CWW3/BUOY MONTHLY 24HR FCST (22103)

LIS LI L TTTTTT FLL L I R LU R
BIAS = 0,473 BIAS = 0.249 FH H BIAS = 0422
RMSE =0.537 RMSE =0.401 RMSE=0511
S1=0.395 l J S1=0.243 S1=0.331 |
4 § i |
=) =) Z
o = e
2 2 2
E g’ g’
< < <
z z = f
£ P %2
H H z
L] L] o
g g g
4 4 2
L F 1 V
L 1 Pl Pl R L b F0. 00 Lol g ] { I [ O L | 10 ¢ 1| IS8 I o S [ | i B N I | | il
23 4567 8o 00 5168 S0 BB BT BBL 234567 8 90 1 516178 S0 BB 24255 5B TR MBI BN A BB H B BT BB
JANUARY (2014) FEBRUARY (2014) MARCH (2014)
CWW3/BUOY MONTHLY 24HR FCST (22103) CWW3/BUOY MONTHLY 24HR FCST (22103) CWW3/BUOY MONTHLY 24HR FCST (22103)
TTTT TTTT T T T T T T T T T T TrorrT L} L L L LU L L B O s
BIAS = 0599 BIAS=0313
RMSE =0{507 RMSE = 0432 1
S1=0.375 =0363 ] 1
4 4 ‘ 4 i
= = 2
& & &
2 2 2
g 3 g 3 g’ 3 .
z z Z
z z s
% % 5
Z, z .
22 H 2%
L] L] o
P P g
z z Z
1 1 ¥ =]
i3 W L R LN L L L} 1 A T I e {1 T O Y O O O B R L R RS
(23 4567 89 0 IUEEH B0 B BNUBBHBHBTBBD T34 WIS B DX AT DM B HTBH B 2345878 WU BN BT B SN A BB HB BT BB
APRIL (2014) MAY (2014) JUNE (2014)
CWW3/BUOY MONTHLY 24HR FCST (22103) CWW3/BUOY MONTHLY 24HR FCST (22103) CWW3/BUOY MONTHLY 24HR FCST (22103)
TTT T T T TIfprrrrrrrrrrrrrrrrrrrrr TIET T T Ir g r rager r T r T T T T T T T T I rrr SITTTT T T T T T T T T T T T T T T 7T 7T
BIAS=0.178 BIAS = 0.069
RMSE =0.366 M RMSE =0.251
S1=0.307 1 H0.. S1=0.230
4 4 4 il
= = 2
& & e
2 2 K 2
g g’ E ’
z z Z
z z s
% % 5
Z, z .
22 22 =
L] L] o
P P g
z z Z
1 1 =]
AN EE] 1 | T L i Ll L s oL T I’ IR 1T ) ol S () e TN A0 oy IO 1
I S RN R TR TR TR TR R 234567 89 01K 1B SBUB B2 T28503 23456789 WU BT BN ABBRBHBT BB
JULY (2014) AUGUST (2014) SEPTEMBER (2014)
CWW3/BUOY MONTHLY 24HR FCST (22103) CWW3/BUOY MONTHLY 24HR FCST (22103) CWW3/BUOY MONTHLY 24HR FCST (22103)
T T T T T T T T T T T T T T T T T T T T T 7 3 LN O O I UL L L B
S =40.083 ke L BIAS = 0.060
0.79 it R ‘  RMSE =0.287
g i51=0.261
; F \ . J¥ \
=) =) Z
o = o
5 5 ]
2 2 2
H H 2
< < <
z z =
£ P H
H H z
L] L] o
g g g
4 4 2

L1l L1l I [ O I R L 1 1 O 8 M
6 7 £ 9 10 11121314 IS 16 1715 1920 21 22 232425 26 27 2829 1 31 T2 2 4557 89 1010121314 151617 18 1920 21 22 23 24 25 25 27 28 29 0 31

L fab oL L | I
T2 3 4 56 7 8910 (1121314 15 16 17 18 1920 21 22 23 24 25 26 27 28 29 X0 31 1234
OCTOBER (2014) NOVEMBER (2014) DECEMBER (2014)

I9 3620 ATE Fo] #FEH2A AA)2 CWW3 +24H oS f-ol vk A )
AAE 014 1€~129). H24 FA2 Ay su

- 108 -



SIG. & MAX. WAVE HGT. (M)

CWW3 /BUOY MONTHLY 24HR FCST (22104)

CWW3 /BUOY MONTHLY 24HR FCST (22104)

CWW3/BUOY MONTHLY 24HR FCST (22104)

-

LS LI L L B - /L I L
[ BIAS =-0.069
i | RMSE=0323
! 5 51=0266
4 :
z i z
e , g
6 i &
g’ ‘ e
z h = |
E h z I
% '} < P
<2 ; 2. iz
z z i
4 4 1
I 2
@ @
1 1
(I O gl Yoip f G p L I ] bbb bl
(23 4567 8901115051610 1550205458 738803 T15 15 16 17 8 920 ] 01231 1516 17 1§ 920 2 N B U156 T 2WHH

JANUARY (2014)

FEBRUARY (2014)

MARCH (2014)

CWW3 /BUOY MONTHLY 24HR FCST (22104)

CWW3 /BUOY MONTHLY 24HR FCST (22104)

CWW3/BUOY MONTHLY 24HR FCST (22104)

LAV LI LML L L L O
BIAS = 0023 ; BIAS=00
RMSE=0212 L i RMSE =0249
S1=0.265 1 § S1=0.281
4 4 i 4

Z Z 2

& & i o

2 2 ; &

§3 §3 . ul

= = Z

B B B

z z ER

H H ] z

P P d e

e} g \ g

z z i H

1 1 1
\
2
I 1 L T o (I I A E A | ORI 11 L]
101213 14 15 16 17 16 1 L0113 14 15 16 17 18 1920 21 21 2524 25 26 7728 29 0 31 123
APRIL (2014) MAY (2014)
CWW3/BUOY MONTHLY 24HR FCST (22104) CWW3/BUOY MONTHLY 24HR FCST (22104) CWW3/BUOY MONTHLY 24HR FCST (22104)
L L \‘LE\\\!\\Y;\I\\\I\\\I\\\\\rl\\\l L

Bs=0078 | 11l BIAS=0024
RMSE =0 i? RMSE =0.199
E S1=0254

SIG. & MAX. WAVE HGT. (M

SIG. & MAX. WAVE HGT. (M)

o
5
2
@
g
Z
=
=
3
g
7

7 3 O

| ! L
101213 14 15 16 17 15 19 20 21 22 23 24 25 26 27 28 29 0 31
JULY (2014)

L1l
5910

L1l Ll L1l
101213 14 15 16 17 15 19 20 21 22 23 24 25 26 27 28 29 0 31

AUGUST (2014)

(i I Vo8 O I X
5 7 8 9 10 1112 1314 15 16 17 15 1920 21 22 23 24 25 26 27 28 25 0

SEPTEMBER (2014)

SIG. & MAX. WAVE HGT. (M)

CWW3 /BUOY MONTHLY 24HR FCST (22104)

CWW3 /BUOY MONTHLY 24HR FCST (22104)

CWW3/BUOY MONTHLY 24HR FCST (22104)

TIT T T T T T T T T T T T 1171 L L L L B I B o | s TTT T T T T T T T T T T rrTrrrrrrrrrrr
BIAS = 0.116 2.
RMSI 348
S1=0.442
4 4 4
= R
e v-'é
2 214
3 §3 ‘;]3‘
< <
z z
2 T EZ E
z H
L] b
g g
& 2

LA

e -

1415 16 17 18 1920 21 22 23 24 25 26 27 28 29
OCTOBER (2014)

101213 14 15 16 17 15 19120 21 22 23 2425 26 2728 29 2 31
NOVEMBER (2014)

DECEMBER (2014)

- 109 -

=
=

Felsta (ke Aa)




CWW3 /BUOY MONTHLY 24HR FCST (22105)

CWW3 /BUOY MONTHLY 24HR FCST (22105)

CWW3/BUOY MONTHLY 24HR FCST (22105)

TT T T T T T
BIAS + 0072
RMSE!E 0.358
s .{?5

TT T T T T T T T TTTT s

SIG. & MAX. WAVE HGT. (M

-

&

SIG. & MAX. WAVE HGT. (M)

SIG. & MAX. WAVE HGT. (M)

0

L
g

L
10 1112 13 14 15 16 17 18 1920 21 22 23 2425 26 27 28 29 20 31
JANUARY (2014)

Ji g
910 1112 13 14 15 16 17 18 1920 21 22 232425 26 27 2829 10 31
FEBRUARY (2014)

i L
101012 13 14 1S 16 17 15 1920 20 22 23 24 25 26 2728 20 2 31
MARCH (2014)

CWW3 /BUOY MONTHLY 24HR FCST (22105)

CWW3 /BUOY MONTHLY 24HR FCST (22105)

CWW3/BUOY MONTHLY 24HR FCST (22105)

TT T T T T T T T T T T T T T T T T T T T T T T TTTTT TT T T T T T T T T T T T T T T T T T T T T T TTTTTT L L L L
/3 -0.03 BIAS =005 BIAS =0009
RMSE =0.265 RMSE =0.194
S150232 | S1=0277
4 4 i 4 =
2 2 2
& & 5
& g &
wl wl 82 .
Z z Z
z z z
% % 4
i Z . A
H 22 2%
P P 3
e} g g
z z @

10 1112 13 14 15 16 17 18 19,20 21 22 23 24 25 26 27 28 29 0 31
APRIL (2014)

MAY (2014)

il 1
2% 272829 0 31

CWW3 /BUOY MONTHLY 24HR FCST (22105)

CWW3 /BUOY MONTHLY 24HR FCST (22105)

JULY (2014)

AUGUST (2014)

LU AL L L L L L T O O TTT T T T T T@RrIT I T T T T T T T T T T T T rorrT I e e B
BIAS=0.117 BIAS =0.174 BIAS = 0009
RMSE =0.292 RMSE = 0409 RMSE =0.320
S1=0.443 Sl= S1=0411 i
Y i A K ' il
= = =
e e et
2 2 2
g‘! g‘! ;13 .
z z z
= = =
% % 5
Z.l. Z,|. L
E2 E2 EZ %
L] L] o 1
g g g [
7 7 7
1 1
LARL L LIV ] Lol LA 1 | Il Ll k 1 1 Ll k9.4 L L L L I s i B | 1| \W\
TS e T S WATRNSle W B S N80 \2 €T S BTN PR N A BB N RE D TS T NS B B A B BN T RSN

SEPTEMBER (2014)

CWW3 /BUOY MONTHLY 24HR FCST (22105)

CWW3 /BUOY MONTHLY 24HR FCST (22105)

CWW3/BUOY MONTHLY 24HR FCST (22105)

3

SIG. & MAX. WAVE HGT. (M)

TTT T T T T TTT

TT T T T T T T T T T TTTT

5=0.10: \

RMSE=0.199 )

S1=0.323 Y

4 4] :{
= =
g [ &
2. 2
ERl 1] w3
> >
« <
z E
£ s %,
z z
° £ P
g i g
7 /\ 7
I WEOW |

L1
2

OCTOBER (2014)

L i T
101213 14 15 16 17 18 19120 21 22 232425 26 2728 29 2 31
NOVEMBER (2014)

DECEMBER (2014)

1% 3.6.22

Fal ol (A

AAE (2014 1€~12¢€

e

A )3 CWW3 +24H <
). H2A JAL FHy v

- 110 -

o) sk al A4



SIG. & MAX. WAVE HGT. (M)
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BUOY (22101) Significant Wave Heigt (+24HR)

1.0 T T T T T T T T T

BIAS (M)

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Months (2014)

RMSE (M)

BUOY (22101) Significant Wave Heigt (+24HR)

0.9

0.8

0.7 F -

0.6 -

Jan

Feb Mar Apr May Jun Jul Dec

Months (2014)

Aug Sep Oct Nov

BUOY (22102) Significant Wave Heigt (+24HR)

BUOY (22102) Significant Wave Heigt (+24HR)

g g
= z
EY3s 1
EYys 1
10
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan  Febh Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Months (2014) Months (2014)
BUOY (22103) Significant Wave Heigt (+24HR) BUOY (22103) Significant Wave Heigt (+24HR)
10— T T T T T T T T T 1.0 — T T T T T T T T T
08 0.9
0.6 08 8
04 07 8
g 02 g 0.6 | 8
5 2 st 8
= 2
S & 04 1
0.3 8
02 8
0.1 8
10
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan  Feb Mar Apr May Jum Jul Aug Sep Oct Nov Dec
Months (2014) Months (2014)
BUOY (22104) Significant Wave Heigt (+24HR) BUOY (22104) Significant Wave Heigt (+24HR)
10
08 -
0.6 - R
04 - 8
o 02 g =
g g
= z
10
Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan  Febh Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Months (2014) Months (2014)

9 3626 471 Fol#HSA%(22101~22104)

et CWW3(&FH-24) 3}

RWW3 (A7) 2] +24H o= 23112 BIAS(€1%)9 RMSE

(282

- 114 -



BUOY (22105) Significant Wave Heigt (+24HR)

BUOY (22105) Significant Wave Heigt (+24HR)
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363 148 AF

of\

3.6.3.1 AT TFASAIARGWW3I) 914 A

F 3639 AA T FFASAAEGWW3) 940 tigt fouta BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.

19 | 015 | 0.16 | 0.20 | 0.16 | 0.17 | 0.14 | 0.23 | 0.11 | 0.22 | 0.18 | 0.17 | 0.18 | 0.17

39 (013|015 018 | 0.15 | 0.16 | 0.15 | 0.25 | 0.13 | 0.22 | 0.19 | 0.17 | 0.17 | 0.17

59 | 0.12 | 0.10 | 0.15 | 0.14 | 0.13 | 0.15 | 0.24 | 0.13 | 0.21 | 0.18 | 0.15 | 0.11 | 0.15

794 | 010 | 013 | 0.17 | 0.13 | 0.09 | 0.18 | 0.18 | 0.14 | 0.20 | 0.14 | 0.11 | 0.13 | 0.14

9¢ | 0.08 | 0.06 | 0.22 | 0.07 | 0.08 | 0.19 | 0.17 | 0.15 | 0.17 | 0.13 | 0.09 | 0.10 | 0.13

F 3.640 DA T FFASA AE(GWW3) 94 thgt #2933l RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.

19 | 0.57 | 0.58 | 0.62 | 0.60 | 0.62 | 0.63 | 0.70 | 0.66 | 0.65 | 0.65 | 0.61 | 0.64 | 0.63

39 | 0.66 | 0.70 | 0.68 | 0.71 | 0.69 | 0.70 | 0.77 | 0.73 | 0.76 | 0.73 | 0.68 | 0.73 | 0.71

59 | 0.81 | 0.87 | 0.80 | 0.89 | 0.91 | 0.91 | 0.91 | 0.88 | 0.95 | 0.83 | 0.84 | 0.85 | 0.88

79 | 098 | 1.17 | 1.04 | 1.14 | 1.04 | 1.12 | 1.02 | 1.13 | 1.09 | 1.05 | 1.00 | 1.11 | 1.07

9 1.09 | 1.25 | 1.20 | 1.25 | 1.22 | 1.24 | 1.16 | 1.24 | 1.22 | 1.20 | 1.18 | 1.28 | 1.21
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3.7 HSASALH

- FAASA2EY BEF AR AL BFO] H91 205 0%, B 140% A %] AT ANE
A58
- SRS A2 UF B E AR BFe] HA UG Pl 9T RE AZE FEEA

371 B RAZ A}

3.7.1.1 HIZFASAIAE (R Z)R s A
@ A Tl 5 A 2~ 5 (GDAPS)

- 20061 o] T213L3001 tist HSATo|H, 20061 5-E] 20091 7FA]= T426140, 2010 F-E] =
3ol B 292010 : UM N320L50, 2011~141: UM N512 L70)ol tidt 75 Aol

GDAPS(2001-2014)
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2% 371 AATFASAAE (GDAPS)Q HIEFHZ oAl A% w2006 ©]%1(T213L30),
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@ A e FA 28 (RDAPS)
- 2009'A7FA] = 30km 3= 2] A o of| S A KN (RDAPS) #h&el ol 354 7ol H, 2010
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(UM 12km 138), 2011'd ©] (UM 12km L70))

EPS(2001-2014)

1000
[ 2r KXXY 36H 60H  BOOSL 96H
E E=—73 24n 48H 72H [ ] 120H
800 —
E 600 |
\8, ]
=]
S 1 A
17} i A
A 400 1 A (I
] 7 i :
R o i ’ B "
200 i | : p
’-E | ’-E | é | é ’-E
i f \ i
1 X '
| H i : i
0 f f i T f

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

19 3.7.3 GFEAS A AE(EPSG) Y] Bl F W E 22 A5 W 3H2001~2005(T1061.30), 2006~2010
W(T213140), 2011 ©] $-(UM N320L70))

- 119 -



@ JHEHZASA

>
oo

1(DBAR)
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3.7.1.2.2014d B S22 22}

3£ 3.7.1 2014 20°N ©]%, 140°E A Zol 21218 BjF2] deAe @xf (F9): km, (): AFEF)

GDAPS RDAPS EPSG

FCST | (um Ns12170) (Ul‘f;,%,%km UM N320L70)|  DBAR TWRE

hr | 571 (38) | 796 (57) | 541 (56) | 732 (58) | 703  (56)
2hr | 769  (49) | 1165 (48) | 795  (47) | 1430 (49) | 1191 (@47
36hr | 1169 (42) | 1707  (41) | 1291  (40) | 2665 (42) | 1847  (40)
ashr | 1710 (35) | 2225 (34) | 1825 (33) | 4000 (35) | 2586 (32)
60hr | 2243  (27) | 3152 (25) | 2395 (25) | 5199 (27) | 3703  (24)
7ohe | 2521 (18) | 3746 (17) | 2666 (17) | 5920 (18) | 4747  (17)
9hr | 2853  (5) 3584 (4) 10077 (5)
120hr | 2458 (1) 3057 (1) 17362 (1)

2014 Direct Position Error

1800
—— cpaps /] RDAPS EPS KX} DBAR MR TWRF [
1500 —
1200 —+
g o0
g
4
A !
600 — :
300 E :
0 .I' D
12H 24H 36H 48H
Forecast time

9 376 2014 2 EF =] @8] 2 2H(Direct Position Error)
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¥ 372 2014 20°N ©]%, 140°E A1Zel 9128 B5-2] eS8 2 XHATE, Along Track
Error)®] 2} e F718W3F HXHATB, Along Track Bias)2] F%t %k (9] km)

RDAPS
GDAPS EPSG
FCST | um Ns12L70) (Ul\{%,%km UM N320L70)|  DBAR TWRE

ATE ATB | ATE ATB | ATE ATB | ATE ATB | ATE ATB

12hr 389 -388 | 589 -101.2 | 377 -246 | 476 -55.8 | 493 72.2

24hr 55.7 13.3 949 -1941 | 498 -14.4 829 1446 | 726 1354

36hr 80.3 -749 | 1315 -239.2 | 80.4 -512 | 1639  -155 98.9 1129

48hr 1252 -594 | 1833 -1339 | 1224 -829 | 2209 1835 | 1616 -71.7

60hr 1731 -1272 | 264.8 -303.4 | 1763 -133.6 | 3083 839 | 2488 -146.1

72hr | 2105 -340.6 | 3231 -2893 | 196.1 -2952 | 3539 146.6 | 3434 -121.7

96hr | 1872 -2238 2470 -377.6 753.0 -483.1
120hr | 185.6 185.6 186.3 -186.3 1184.3 -1184.3
2014 Along Track Error
1500
i —— cpaps RDAPS EPS XX DBAR RPEK] TWRE
1200
E 900
‘g/ i
§ i
A 600 -
300 &
&
0 R

Forecast time

% 377 2014 R BjF 22 o]-5% % 22k (Along Track Error)
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3 3.7.3 201471 20N ©], 140°E A Zel f1AI5E eS-2] ejFx8 2% 2XHCTE, Cross Track
Error) 2] 2} el5318) 42"k AXHCTB, Cross Track Bias)®] &3+ &k (¢+$): km)

RDAPS
GDAPS EPSG
FCST | um Ns12170) (Ul\{%,%km (UM N320L70)| DPAR TWRE

CTE CTB CTE CTB CTE CTB CTE CTB CTE CTB

12hr 31.7 7.9 39.7 37.3 294 -24.2 46.3 80.9 40.3 -6.7

24hr 434 28.9 51.2 52.3 52.0 51.3 97.9 714 81.6 -30.7
36hr 714 -1559 | 774 70.6 81.6  -256.4 | 180.2 -229.3 | 1314 -268.9
48hr 78.8 -59.7 86.1 67.4 948 -1746 | 2729 -259.1 | 159.7 -1759
60hr 1074 -212.0 | 1075 -72.0 | 1209 -1984 | 3327 -183.2 | 2154 -256.0
72hr 110.2 -101.4 | 1167 254 | 1494 -1659 | 386.5 -3909 | 288.8 -548.6

96hr 1645 -57.8 199.7 -790.9 665.3 -365.2
120hr | 162.6 -162.6 2479 2479 12994 -1299.4
2014 Cross Track Error
1500
] cpaps /] RDAPS EPS KX} DBAR RPEK] TWRF

1200 —+
’E 900 -t
8
g
2600

300 —+

0
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Along Track Bias(km)

Along Track Bias(km)

Along Track Bias(km)

2014 Track Bias (GDAPS)

300
0 K tf
300 g
%
M
-600 %
&
H
2
B L
-900 =
-1200
-1500 t t t t
-1500 -1200 -900 -600 -300 0 300
Cross Track Bias(km)
2014 Track Bias (EPS)
300
0 =
S
300 A E
1 m
-600 3
£
1 =
4 on
g
-900 - 2
-1200
-1500 t t I f
-1500 -1200 -900 -600 -300 0 300
Cross Track Bias(km)
2014 Track Bias (TWRF)
300
—
0 N\
/
-300 -
-600
900
-1200
-1500 t t f f
-1500 -1200 -900 -600 -300 0 300
Cross Track Bias(km)
a9 379 2014 REE HE A
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2014 Track Bias (RDAPS)
300
0
N
2300 - ®
-600 -
900 —
-1200
-1500 ——— Tt
-1500 -1200 -900 -600 -300 0 300
Cross Track Bias(km)
2014 Track Bias (DBAR)
300
.\\§ /l
0 !
-300 -
-600 -
-900 -
-1200
-1500 t t I f
-1500 -1200 -900 -600 -300 0 300
Cross Track Bias(km)
* 12H
* 24H
36H
48H
60H
@®72H
@o6H
@120

29| Track Bias (Median)



E 374 2014 SAEEE A Fo] tht md il WA oAt (29 km, () ARI)
RDAPS

FCST (UN(I;DN?;)im) (Ul\%%%km EPSG DBAR TWRF
12hr | 585 (161) | 813 (157) | 57.6 (157) | 817 (161) | 726  (157)
24hr | 840  (140) | 1190 (136) | 881  (136) | 1470 (140) | 1195 (135)
36hr | 1237  (122) | 1698 (119) | 1362 (118) | 2495 (122) | 1821  (117)
48hr | 1757 (105) | 2208  (102) | 1905 (101) | 3702  (105) | 2561  (97)
60hr | 2348  (86) | 2990 (81) | 2556  (82) | 5086  (86) | 3543  (79)
72hr | 2837  (66) | 3579  (63) | 3085  (64) | 657.6  (66) | 4359  (62)
96hr | 3603  (33) 4000  (31) 7345  (31)
120hr | 399.9  (15) 4314 (15) 912.7  (10)

¥ 375 20143 EAEEF AA g st

2 &ker HAHATB) (FH9): km)
GDAPS RDAPS EPSG
FCST | um Ns12L70) (Ul‘{%%km UM N320L70)|  DBAR TWRE
ATE ATB | ATE ATB | ATE ATB | ATE ATB | ATE ATB
T2hr | 409 373 | 586 2300 | 405 23 | 533 -1869 | 508 16322
2hr | 623 165 | 941 -330.6 | 594 11 | 858 2891 | 771 3632
36hr | 886 121 | 1327 -469.7 | 923 116 | 1487 561 | 1081 2441
48hr | 1303 527 | 1780 2677 | 1344 -643 | 2130 3045 | 1695 1016
6Ohr | 1805 -3983 | 2420 -6525 | 1921 -161.0 | 3085 972 | 2378 -110.9
7ohr | 2287 3118 | 2871 -559.6 | 2285 -252.8 | 3977 1417 | 3008 -1783
96hr | 2533 -303.8 2756 255 529 4193
120hr | 3168 -80.6 3013 -4494 6175 -802.5
#0376 20149 HAEES WA Fogol it X eEe] BEd AU F L ANCTE)%
B8 2 |AKCTB) (Y] km)
GDAPS RDAPS EPSG
FCST | um Ns12170) (U]‘{r,},%km (UM N320L70)|  DPAR TWRE
CTE CTB | CTE CIB | CTE CTB | CTE CTB | CTE CTB
T2hr | 317 538 | 423 1003 | 312 169 | 523 2891 | 418 443
2hr | 441 111 | 554 834 | 514  -61 | 1001 1443 | 767  -385
36hr | 697 2308 | 757 807 | 775 2965 | 1691 -93.7 | 1220 -289.6
48hr | 808 819 | 881 1835 | 93.0 -223.9 | 2480 -72.8 | 1494 -3105
60hr | 1050 -4089 | 1125 190 | 1162 -257.8 | 3331 -596.8 | 2029 -524.8
7o0he | 1255 359 | 1370 548 | 1534 -331 | 443.6 -4358 | 2660 -820.0
96hr | 1731  -3.8 2003 1454 4524  -575.6
120hr | 1622 -1083 2160  -46.7 5958 -363.2
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372 HEZELA
3.7.21. HZFASAIAE 5 ()R stA

@D A A F-of| 3 A A~ & (GDAPS)
- 2006\ AHE] 2009714 = T426140, 2010HEl&= 3ol W2 9(2010d: UM N320L50,
2011~2014'd: UM N512 L70)°] tidt A5 A xjolr},

GDPAS(2006-2014)_TS

40
| C— 12h = 36h &3 60h B8 96h
i E=3 24h ©Z2 48h C£=Z=3 72h == 120h
30
=2 |
g ]
o 20
% 3
10 -
Y T - T - T - T - T . T . T .
2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

GDPAS(2006-2014)_STS

C— 12h &3 36h &3 60h  &%8 96h

E=3 24h ©Z2 48h C£=Z=3 72h ©==3 120h

RMSE (m/s)

2006

GDPAS(2006-2014)_TY

C— 12h &3 36h &3 60h  &x8 96h

E=3 24h ©Z2 48h C£=Z=3 72h =3 120h

RMSE (m/s)

b

T T T T T U T T O DL
TOTOITOT 0TI T OO0 OlT

Y T - T - T - T - T . T . T = T - T
2006 2007 2008 2009 2010 2011 2012 2013 2014

Year
9 3710 AATASAAR(GDAPS) HIE HulEE RO A W3H2006~2009
(T426140), 2010 (UM N320L50), 2011 ©]$-(UM N512L70))
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@ A& ol 5 A 25 (RDAPS)

- 2009 741 &= 30km 37 =] A G SA A8 Akqof o g HSd o], 20109 F-E &

F3te 9 (2010: UM 12km 138, 2011~14'd: UM 12km L70)e] tfdt A5 Arjolt}.

RDAPS(2006-2014)_TS

40
30

20

RMSE (m/s)

10

C112h & 36h SN 60h B8 96h

== 24h 7Z2 48h == 72h £ 120h

EERT

1 T
2010 2011 2012 2013 2014
Year

RDAPS(2006-2014)_STS

dddd

t f
2006 2007 2008

40
30

20

RMSE (m/s)

10

C12h & 36h KN 60h B8 96h

E= 24h ©Z2 48h E==3 72h == 120h

IRTIEIIY

T T T T T
2006 2007 2008 2009 2010 2011 2012 2013 2014

Year

RDAPS(2006-2014)_TY

40

30

RMSE (m/s)
8
1

10

C112h & 36h SN 60h B8 96h

== 24h 7Z2 48h =3 72h £ 120h

2272222222732

#
7] #
/ /
/] N
/] N
/ /

2007 2008 2009 2011 2012 2013 2014

1% 3.711 A ASAIARRDAPS) 2] HF HlE$5 22 A5 W8H2009d ©]3 (MMS5 30km),
2010 (UM 12km L38), 2011 ©] $(UM 12km L70))
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©@
o2
oy
(i
2
e

A 2~ B (EPSG)

EPS(2006-2014)_TS

40
C—12h =5 36h E=N 60h =58 96h
== 24h 7Z2 48h =3 72h £ 120h
30
2
E ]
w20
% 4
10 +
0 I‘ I' I. I. I. ’_EI- I. I- I‘
2006 2007 2008 2009 2010 2011 2012 2013 2014
Year
EPS(2006-2014)_STS
40
1 12h B 36h =N 60h B8 96h
E= 24h ©Z2 48h E==3 72h == 120h
30
@
é J
m 20 —
% i
] =&
10 i ’ig
] =9, NE
£ K
i ’.'4
= N
= R
| mg ’.n
. % i
0 - f - I
2006 2007 2008 2009 2010 2011 2012 2013 2014
Year
EPS(2006-2014)_TY
40
C—12h =5 36h E=N 60h =58 96h
== 24h 7Z2 48h =3 72h £ 120h
30

RMSE (m/s)
S
1

10

T T - T .
2010 2011 2012 2013 2014
Year

9 3712 YREASASREPSG) S HE HAhES 5o As W 3H2006~20101(T213L40),
2011 ©]%-(UM N320L70))

0 N
2006 2007
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@ ©f5- o S A 2~ 5 (TWRF)

TWRF(2013-2014)_TS

40
C112h & 36h 5N 60h &8 96h
== 24h ©Zz2a 48h =1 72h =3 120h
30
I
E
m 20
2
2 =
=3
-?0’47
10 _>’0’4/ J
=\
—»%'«/
SN
=
=7
0 XY
T
2014
Year
TWRF(2013-2014)_STS
40
CJ12h xx3 36h 53 60h B8 96h
== 24h ©£Z2 48h C==3 72h == 120h
30
z
£ ]
m 20 +
‘é’ 1 —
10 = =
0 g —
2013
Year
['WRF(2013-2014)_TY
40
CJ12h XX 36h 5N 60h B8 96h
== 24h ©£Z2 48h C==3 72h =3 120h
30
)
g ]
m 20 +
fé) |
10
0

Year

19 3713 BiEASAA(TWRF) S Hthes 29 A5 w3}

off
J
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3.7.2.2.2014d BjE =2 2}

¥ 3.7.7 2014 EAEPEF A ol digt mald gFe] HolFE FAlE Al (99 m/s,

() AEI)
. GDAPS RDAPS EPSG

Intensity | FCST | ;01 Ns12170) (UM A2km | um N320L70) TWRE
hr | 50  (30) | 40 (@27 | 51 (9 | 185 (28)

uhr | 49 @) | a7 @) | 50 @6 | 160  (25)

shr | 46 () | 44 (@ | a5 @ | 134 (@)

TS sshr | 43 @) | 28 @) | 40 @) | 124 @9
(17~25m/s) | 60hr | 42 (18) | 38 (7 | 38 (8 | 111 (16)
7he | 38 (15) | 51 (14) | 35 (15 | 126  (13)

9%hr | 34 () 32 6 | 114 )

oke | 327 20 e s )

hr | 115 (30) | 55  (30) | 117 (30) | 123 (25)

uhe 108 (5) | a8 ey 10 25 | 129 (20)

s6he | 107 sy | a5 @) 109 @3 | 121 (19)

STS sshe 106 @D | a0 a9 109 a9 82 e)
(25-33m/s) | 6Ohr | 109  (18) | 43 (16) | 108 (16) | 93  (15)
72he | 125 (4 | 40 @13 | 115 @3) | 82 (12

9%hr | 134 (10) 119 a0y | 7o (0)

1ok | 114 () 109 @) 7o)

hr | 261 @9) | 93  (@9) | 266 @) | 100  @8)
oahr | 259 aa) | 103 ey | 264 @3) | 99 @3)
he | 254 (37 | 108 @37 | 6 @7 | 81 (37
TY ashe | 245 @1 103761 ey ) | 8061
(B3~mss) | 60hr | 234 (25 | 106 (25 | 238 (25 | 83 (25
he | 215 00y |95 o) 26 o) |79 20)
o%hr | 187 (1) 208 an | a1 A

ohe | 141 (5) 180 6 a5
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2014 Root Mean Square Error_TS

40
== GDPAS t©=z1 RDAPS == EPS &&8 TWRF
30
z
£ ]
m 20 +
% ]
10 -
0
Forecast time
2014 Root Mean Square Error_STS
40
== GDPAS =z RDAPS = EPS E=a TWRF
30
)
E |
m 20
éﬁ |
10 o
0 y
48H 60H T72H 96H 120H
Forecast time
2014 Root Mean Square Error_TY
40
== GDPAS =z RDAPS =1 EPS E&=a TWRF
30
E 1 B T
m 20 H H i
é’ 1 H H [
10 - ' g
0 i '. i i A '.‘%
12H 36H 48H 60H T72H 96H 120H
Forecast time

9 3.7.14 20149 2 BF HolF S W Alw 2% (Root Mean Square Error)

- 131 -



3.8 FAL S A2

3.8.1 20149 FAIHSAI A" HF

 ZF Al AbEE R 48A1%F o] A FE 124]1719] 3xtE] ARE Hgh
-Ed . F WA 100mg/m' ©]F] By,
- AE 0 A5 200pg/m o]3E] & ol
- A5 AR FEE 5HIIE wet 3FEoE g
- AT 2 AT 23, AR AFA 3F, AR AFA 539 THEAE =
3 3.8.1 2014\ AL SAIAE o S5E
A ne 73 =9 | AR | A% | AF =5
2% #= : Hl
R 129 309 00UTC H H H 10 H=x 5 F 02:05
13| ~ 12UTC H H H 10 NZYH % - e 190
2. | 12€ 319 | 00UTC H H H 10 2 FAhoool s
19 1891 00UTC H H H 10 Hx = W T 0840
2% | 1.20 12UTC H H H 10 N s« 28 E 181
12 199 | 00UTC H H H 10 22 FAH400°]3H
1.30 | 1€ 28Y 12UTC H H H 10 HAx A= Ak 17:38
3%| ~ | g s9e [0OUTC H H H 10 ANIFHIFEE - 24 155
31 | 577 [nutc | H H H 10 A& FAH4000] 3}
29 14 12UTC H M M 2 Hzx #F AL 1215
45| 23 | L4 54 [00UTC H M M 2 AFHIEE - Pk 154
=% I'putc | H M M 2 Q& FAH4000) 3}
318 | 59 10 [LOOUTC | H H H 10 Hx #=5 Fx 06:50
55 ~ | 7% 12UTC H H H 10 N IEE . QHE 378
19 [3¥€ 17¢ | 00UTC H H H 10 2 FAhooo] &
526 | g 5y0 | 00UTC H H H 10 Az B . WY E 0540
65| ~ =4 MDUTC H H H 10 A EE . AL 321
529 | 59 259 | 00UTC H H H 10 22 FAH4000]3H
109 14 00UTC H H H 10 Hx BF . WYL 0140
7% | 1016 12UTC H H H 10 ANDH 5% . ZA49H % 160
10€ 159 | 00UTC H H H 10 22 ZAH4000]3H
109 2501 |00UTC H M M 2 HAx #= . WHEE 0135
8% | 1027 12UTC H M M 2 A H IS . WEE 144
10€ 269 | 00UTC H M M 2 2> 3AH400°] 3
119 1100 |00UTC | H H H 10 Hzx @50 Q1A 01:20
9% | B | - 12UTC H H H 10 AR uss . Foatk 253
11¢ 12% | 00UTC H H H 10 @ &Ak400°] 8H
o 00UTC M M M 0 Hzx #5: 9EE 0640
B} 11¢ 29¢ . s
05| 12.1 12UTC M M M 0 ANZHHILEE © A% 157
11¢ 30¢ | 00UTC M M M 0 22 ZAH4000]3H
19 spa [0OUTIC | M M M 0 Hx %= A 01:30
s 122 | ©7°° [120TC | M M M 0 AN uEE . 73 248
12¢€ 19 | 00UTC H H H 10 22 3Ah400°] 3
H@28) | H(22) | H(22)
=5 MG) | MAD) | M(AD) | .
85% | 67% | 67%
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PE A FAGESANAYE A5 99 4 #5AE
Al AATFAZALE AF G
A% U A 39 A= AE H] a1
Eleh 20 N - 90 N 0 - 360°
AT Lehlan 20 S -90 N 0 - 360°
A= 20S-20 N 0 - 360°
o} o} 25 N - 65 N 60 E - 145 E
A= 20N - 20 N 0 - 360°
w545 & 25 N -60 N | 50 W - 145 W
F8/5orZE]7F | 25 N - 70 N 10 W - 28 E
T/ wANE 10S-55S 90 E - 180 E
A 7670 #A AS 2009d7+H W7

A2 AATFASA LY AF F2 HA ALY

o] B AT 2001 1€ ~ 2005 11€¥
A5 U =4 20051 129 ~ 2006\ 4€¥

o] St 2006 5€ ~ A

T213L30 2001 1€ ~ 20054 11€

T426L40(213)5) 20054 12¢€ ~ 2010 5€¥ 144
74 #als | N320L50(vn,6.6) 2010 5¢ 159 ~ 2011 5€ 22¢

N512L70(vn.7.7) 2011 5€ 23 ~ 2012\ 5€

N512L70(vn.7.9) 2012 6¥ ~ &A

1.125° 2001 1€ ~ 20054 11€

As A2 A | 0.5625° 200511 129 ~ 2006 7€
2.5° 200611 8¢¥ ~ &A|
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A% 4% 99 S
R EEEEEERE
#51% EECEEEREE

o
4| v
Y
olN

7671 A A A

2009\ F-E] WA

A4 AATF-AQAZALAY FFAs AR (FEA 7670 A A)

76 stations

35N —
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A5 FFBASANLY AF AF
ol &4 2001 1€ ~ 2005 11€
= =oEA 2005\ 128 ~ 2006'd 4¢€
oe ol EEH 2006 5€ ~ 2010 11€
o] EEH 2011 3¢ ~ &A)
20N-70N 2001d 4¢€ ~ 2003 12¢€
A 20N-90N 2004 1€ ~ 2010 112
20N-90N 2011 3¢ ~ &A)
AR 20092 * YFEASAIIHAL BA Far | 2008 79 o] F
A NCEP A2 %k 2007d 12€ 714
71 AR ol'd NCEP 404 A|%A i 2 )
= . i 20081 1€ ~ &A
ETAA A5 (1959~1998) &
] 31714k, RPSID, RPSSI2), CRPSI3),
Qx =7} 714 2008 19 ~ @A
CRPSS14) F7}
N320L50 M24 & S A 2~ E) 2011 3¢
N320L70 M24 }7dEolS5A 21 g
d 59 ~20124d 59
o 7 (vn7.6(ps26)) 2011 5€ ~2012d 5€
N320L70 M24 AFEof ZA] A8
(Vn.7.9(p528)) 2012 6¢ ~ &A
- X744 5 (SST perturbation) 57}

A6 GREASALEY H5-E FEHFT HA ALY

o VAR G | NEzr WA &

- (20073 12¢ ©]7) (2009 1€ ©]F)
500hPa 3% + 1sd, + 1.5sd, + 2.0sd + 1sd, + 1.5sd, + 2.0sd
850hPa 7] +2°C, £4C, +8C + 1sd, + 1.5sd, + 2.0sd
850hPa %% +10m/s, + 15m/s, + 25m/s + 1sd, + 1.5sd, + 2.0sd

A4 10m E4 +10m/s, + 15m/s, + 25m/s + 1sd, + 1.5sd, + 2.0sd
)@ 7] <} ; + 1sd, + 1.5sd, + 2.0sd

11) RPS: Ranked Probability Score

12) RPSS: Ranked Probability Skill Score

13) CRPS: Continuous Ranked Probability Score
)

14) CRPSS: Continuous Ranked Probability Skill Score
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7 AAT FZASALD(GWAS) ATl AHEE Fo] ID ME e 94
TFASALTE QAT o] A5AE 8 RS 5 4 A 2

< 00, 24, 48, 72, 96, 120 A3t BE o F A5 E dF Az #5A5 e} v wst
‘Qzﬂ AGE vl ASs g @R BopA |AKBIAS, BE - #5) ¥ 4 W

(root mean square error, RMSE), 7d¥#%|<(Correlation), 4t3Z % (Scatter Index, SI)=

7

L
ofN
2

~
=

{o

> >~1' IO it
ﬁl

HS5A 5= JCOMM (Joint Committee of Oceanography and Marine Meteorology) 39 %
ECMWEFoA 5k A AlA s Rd &9 73S did vla A5 T2AE A=
AA T Aol 8 Jason-2014 #58 Fovka Agelth Faw, AR A% 20134
ZHHFE Jason-1°14 Jason-2% WAEHUT. HS W Fovae sdFeolw dAA
Aol Ao B & 381702 A Aol s FTol o] Fofxtt A Bl A AL 7}
AZAAWE A GHAN £ QA she] ARFol BEAEE ol gahelth,

o AA T FFe ZA AR (GWW3) HZFol AMEE Fol59 ID HE g 93

13130 28.183 -15.817
13131 28.000 -16.583
21178 33.190 133.620
22101 37.230 126.020
22102 34.800 125.770
22103 34.000 127.500
22104 34.770 128.900
22105 37.530 130.000
22106 36.350 129.780
22107 33.000 126.330
22108 36.250 125.750
23020 22.200  38.501
23092 16.960 71.120
23097 15.470  69.240
23098 10.650 72.510
23099 12.140 90.740
23100 18.350  87.560
23101 13.970 83.270
23167 12.600  85.000
23168 15.000 87.500
23169 18.130  90.140
23170  8.330 72.660
23171 12.000  69.000
23172 12.500  72.001
23174 11.570  81.530
23451 10.520 91.660
23455 10.970  89.040
23456 9.990 86.980
23491  5.160 70.100
23492 13.890 68.080
23493 11.120 66.980
23494 6.460 75.000
23495 7.130 68.970
31260 -28.490 -47.530
31261 -31.540 -49.860
32012 -19.620 -85.380
32487  3.517 -77.737
32488 6.258 -77.511
3ERR2  63.200 5.200

Gran Canaria (Spain)

Tenerife (Spain)

Japan, Tosa Bay

Deok-Jeok-Do , Yellow Sea, South Korea
Chil-Bal-Do Yellow Sea, South Korea
Geo-Mun-Do, Korean Strait, South Korea
Geo-Jae-Do, Korean Strait, South Korea
Dong-Hae, Eastern Sea, South Korea
Fohang, Eastern Sea, South Korea

Jeju, Korean Strait, South Korea
Oeyeondo, Yellow Sea South Korea

Red Sea (KAUST buoy)

Arabian Sea

Arabian Sea

Arabian Sea

Bay of Bengal

Bay of Bengal

Bay of Bengal

Bay of Bengal

Bay of Bengal

Bay of Bengal

Arabian Sea

Arabian Sea

Arabian Sea

Bay of Bengal

Bay of Bengal

Bay of Bengal

Bay of Bengal

Arabian Sea

Arabian Sea

Arabian Sea

Arabian Sea

Arabian Sea

PNBOIA-INPE (Brazil)

PNBOIA-INPE (Brazil)

Peru-Chile (WHOI stratus wave buoy)
Buenaventura, Pacific Coast, Columbia (DIMAR buoy)
Bahia Solano, Pacific Coast, Columbia (DIMAR buoy)
Norwegian Sea

GG le e oo lole oo oo oo oo oo oo Mo fo X« PRGN NGNGNGEY . Yo
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3FYT

41001
41002
41004
41008
41009
41010
41012
41013
41025
41035
41036
41040
41041
41043
41044
41046
41047
41048
41049
41053
41100
41101
41141
41193
42001
42002
42003
42012
42019
42020
42035
42036
42039
42040
42055
42056
42057
42058
42059
42060
42099
42360
42369
42376
42392
42887
44004
44005
44008
44009
44011
44014
44017
44018
44024
44025
44027
44030
44032
44034
44037
44038
44056

.600
.700
.380
.500
.400
.500
.950
.400
.440
.010
.480
.210
.500
.530
.990
.652
.840
470
.978
.500
476
.900
.600
.684
.351
.860
.790
.030
.065
.910
.950
.250
.510
.800
212
.020
.870
.830
.980
.010
.500
.340
.700
.189
.108
.196
191
.500
.190
.500
.460
110
.610
.700
.260
.310
.250
.270
.183
.715
110
.484
.633
.200

.100
.700
.420
.100
.870
.180
470
.550
.740
.400
.280
.950
.020
.000
.010
.695
.860
.490
.640
.000
.099
.900
.200
.635
.218
.670
.670
.890
.565
.360
.700
.410
510
.060
.207
.050
.060
.500
.990
.500
.500
.245
.460
.269
.944
.027
.496
.470
.160
.250
.700
.580
.840
.000
.300
.930
170
.310
.418
.3568
.110
.883
.550
.720

0 N Norwegian Sea (Snohvit, StatoilHydro)

US East Coast, E Hatteras

US South-East Coast, S Hatteras

US South-East Coast, Edisto

US South-East Coast, Grays reef

US East Florida , Cape Canaveral

US East Florida , Cape Canaveral East

US East Florida , St Augustine

US South-East Coast , Frying Pan Shoals

US East Coast, Diamond Shoals (Red Buoy)

US East Coast, Onslow Bay onshore

US East Coast, Onslow Bay offshore

Tropical Atlantic, West Atlantic

Tropical Atlantic, Middle Atlantic

South Western Atlantic

South Western Atlantic

E Bahamas

NE Bahamas

W Bermuda

South Western Atlantic

San Juan, Puerto Rico (Car|Coos)

French West Indies (Antilles 1)

French West Indies (Antilles 2)

Fareham, St Croix, Virgin Island (scripps 432)
Puerto Bolivar, Gulf of Mexico, Columbia (DIMAR buoy)
Mid Gulf of Mexico

Western Gulf of Mexico

East Gulf of Mexico

Gulf of Mexico, Orange Beach (AL)

Gulf of Mexico Lanelle

Gulf of Mexico Corpus Christi

Gulf of Mexico Galveston

Gulf of Mexico W Tampa

Gulf of Mexico Pensacola S

Gulf of Mexico Mobile S

Bay of Campeche

Yucatan Basin

Western Car ibbean

Central Caribbean

Eastern Caribbean

Eastern Caribbean

Gulf Mexico, St Peterburg (scripps 144)

Gulf Mexico, BW Pioneer buoy

Gulf Mexico, Mad Dog platform (BP)

Gulf Mexico, Marlin platform (BP)

Gulf Mexico, Atlantis platform (BP)

Gulf Mexico, ThunderHorse platform (BP)

US North East Coast, Hotel

US North East Coast, Gulf of Maine

US North-East Coast, Nantucket

US North-East Coast, Delaware bay

US North-East Coast, Georges Bank

US East Coast, Virginia Beach

US North-East Coast, Momauk Point

US North-East Coast, SE Cape Cod

US North East Coast, Northeast Channel

US North East Coast, Long Island

US North East Coast, Jonesport

US North East Coast, GMOOS B0102 Western Maine Shel f
US North East Coast, GMOOS E0104 Central Maine Shel f
US North East Coast, GMOOS 10103 Eastern Maine Shel f
US North East Coast, GMOOS M0102 Jordan Basin
US North East Coast, GMOOS L0102 Scotian Shelf
US South East Coast, Duck FRF

R W T GGG T T G G G W G W > Y > T > J > J G G G G G G G G W W G G G G G W G G G Gy G G G G G GG WU T T G W W G G G
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44066
44097
44098
44099
44100
44137
44138
44139
44140
44141
44150
44235
44251
44255
46001
46002
46004
46005
46006
46011
46012
46013
46014
46015
46022
46026
46027
46028
46029
46030
46035
46036
46041
46042
46047
46050
46054
46059
46061
46062
46063
46066
46069
46070
46071
46072
46073
46075
46076
46078
46080
46082
46083
46084
46085
46086
46089
46132
46147
46184
46185
46204
46205
46206

.583
.981
.801
.910
.260
.270
.260
.250
.750
.000
.500
.263
.440
.280
.300
.580
.930
.0560
.840
.868
.360
.240
.220
.750
. 763
.760
.850
.740
120
.420
.0560
.350
.340
.750
.430
.610
274
.980
.220
.100
.280
.700
.650
.000
.100
.630
.991
.930
.500
.074
.000
.690
.250
.590
.860
.500
.880
.740
.830
.910
.420
.370
.160
.840

-72.

=71

-70.
.780
-75.
-62.
-53.
-57.
.750

-51

-58.

-64.

-57.

-53.

-57.
-148.
-130.
-136.
.020
-137.
-120.
-122.
-123.
-123.
-124.
-124.
-122.
-124.
.890
-124.
-124.
-177.
-133.
-124.
-122.
-119.
-124.
-120.
-129.
-146.
.010
-120.
-1565.
-120.

175.

179.
-172.
-172.
-160.
-148.
-152.
-150.
-143.
-138.
-136.
-142.
-118.
-125.
-127.
.220

131

-121

-121

-131

-138.
-129.
-128.
-134.
-126.

601

17

169

590
000
620
080

000
010
341
390
350
170
360
100

490
857
880
300
970
850
577
840
381

510
530
590
940
750
420
530
500
459
950
830

670
000
200
280
100
160
011
810
000
572
000
420
000
160
560
000
770
930

850
810
750
280
000

R W T GGG N T G G G GG G T GG T G W W GG Y GG W G G W T O G G G

US North East Coast, Texas #4

US North East Coast, Block Island Rl (scripps 154)
US North East Coast, Jeffrey's Ledge, NH(scripps 160)
US South East Coast, Cape Henry (scripps 147)
US South East Coast, Duck FRF (scripps 430)
Nova Scotia, East Scotia slope
Newfoundland, SW Grand Bank
Newfoundland, Banquerau

Newfoundland, Tail Of The Bank

Nova Scotia, Laurentian Fan

Nova Scotia, La Have Bank
Newfoundland, South Ramea Island (scripps 170)
Newfoundland, Nickerson Bank
Newfoundland, NE Bugeo Bank

Gulf of Alaska

US West Coast, Oregon

Canada West Coast, Middle Nomad

US North-West Coast, W Astoria

US West Coast, SW Astoria

US South-West Coast, Santa Maria

US South-West Coast, Half Moon Bay

US South-West Coast, Bodega

US South-West Coast, Point Arena

US West Coast, Port Orford

US West Coast, Eel River

US West Coast, San Francisco

US West Coast, St Georges

US South-West Coast, Cape St Martin

US West Coast, Columbia River Bar

US West Coast, Blunt Reef

Bering Sea

Canada West Coast, South Nomad

US North-West Coast, Cape Elisabeth

US South-West Coast, Monterey

US South-West Coast, Tanner Banks

US West Coast, Yaquina Bay

US South-West Coast, Santa Barbara

US West Coast, California

Gulf of Alaska, S.P.WM. Sound

US West Coast, Pt San Luis

US West Coast, Pt Conception

Gulf of Alaska, S Aleutians

US West Coast, South Santa Rosa Island
Southwest Bering Sea

North Pacific, Western Aleutians

North Pacific, Central Aleutians
Southeast Bering Sea

North Pacific, Shumagin Islands

Gulf of Alaska, Cape Cleare

Gulf of Alaska, Albatross Banks

Gulf of Alaska, Kennedy Entrance

Gulf of Alaska, Cape Suckling

Gulf of Alaska, Fairweather Grounds
Gulf of Alaska, Cape Edgecumbe

Central Gulf of Alaska

US South-West Coast, San Clemente Basin
US West Coast, Tillamook, OR

Canada West Coast, South Brooks

Canada West Coast, South Moresby
Canada West Coast, North Nomad

Canada West Coast, South Hecate Strait
Canada West Coast, West Sea Otter
Canada West Coast, W. Dixon Entrance
Canada West Coast, La Perouse Bank
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46207
46208
46211
46212
46213
46214
46218
46219
46227
46229
46232
46238
46239
46244
46246
48400
51000
51001
51002
51003
51004
51028
51100
51101
51200
51202
52121
52200
52201
55014
55017
55018
55019
55020
55022
55024
55026
55028
55029
55031
55032
55033
55034
55035
55036
55037
55039
55040
56002
56004
56005
56006
56007
56008
56010
56011
56012
61001
61002
61004
61005
61196
61197
61198

.870
.520
.860
.750
.290
.960
.450
.220
.630
.400
.425

33.400

.338
.890
.985
.000
.464
.430
.150
.160
.520
.000
.558
.321
.196
.420
.680
.540
.092
.710
.690
.350
.830
.290
.480
770
.080
.730
.160
.040
.270
.310
.250
.490
.960
.180
.600
.070
.590
.290
.110
.360
.410
.980
.000
.200
.700
.400
.100
.930
.060
917
.700
.500

-129.
-132.
-124.
-124.

-124

-123.
-120.
-119.
-117.
~124.

-117

920
680
240
310
.740
470
770
880
440
650

.330

-119.470

.101
.360
.089
.000
.000
.210
.790
.740
.380
.910
.900
.0568
.303
.600
.750
.790
.395
.340
.730
.270
.860
.180
.030
.420
.010
.710
.060
.550
.310
.070
.200
.630
.440
.580
.190
.620
.140
.910
.400
.780
.940
.690
.900
.720
.100
.800
.700
.210
.280
.650
AT
.333

1 Canada West Coast, East Del Iwood

1 Canada West Coast, West Moresby

1 US North-West Coast, Gays Harbor (scripps 036)

1 US West Coast, Humboldt Bay South Spit (scripps 128)
1 US South-West Coast, Cape Mendocino (scripps 094)
1 US South-West Coast, Point Reyes (scripps 029)

1 US South-West Coast, Harvest (scripps 071)

1 US South-West Coast, San Nicolas Island (scripps 067)
1 US South-West Coast, Point Loma (scripps 091)

1 US West Coast, Coos Bay (scripps 126)

1 US South West Coast, Coranado Islands MX (scripps 133)
1 US South West Coast, San Nicolas Island North (scripps 167)
1 US South West Coast, Point Sur (scripps 157)

1 US West Coast, Humboldt Bay North Spit (scripps 168)
1 US West Coast, Ocean Station PAPA (scripps 166)
1 US West Coast, Ocean Climate Station PAPA

1 Northern Hawai i

1 Hawaii North West

1 Hawaii South West

1 Hawaii West

1 Hawaii South East

1 Christmas Island DWA

1 Northern Hawai i

1 North West Hawai i

1 Hawaii Barbers Point (scripps 164)

1 Hawaii Mokapu Point (scripps 098)

1 Weipa

1 Guam Ipan (scripps 131)

1 Kalo, Majuro, Marshall Islands (scripps 163)

1 Bateman's Bay

1 Byron Bay

1 Coffs Harbour

1 Crowdy Head

1 Eden

1 Port Kembla

1 Sydney

1 Strahan

1 Cairns

1 Townsville

1 Mackay

1 Hay Point

1 Emu Park

1 Moreton Bay

1 Brisbane

1 Gold Coast

1 Tweed Heads

1 Kingfish B

1 Cape Du Couedic

1 North Rankin

1 Jurien

1 Rottnest Island

1 Cape Naturaliste

1 Thevenard

1 Cottesloe

1 Esperance

1 Albany

1 Exmouth

1 Ligurian Sea (Cote d'Azure)

1 Gulf of Lion

1 CANHIS Porquerolles

1 CANHIS Cap Corse

0 Begur (Spain)

0 Mahon (Spain)

0 Cabo Gata (Spain)
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61199
61208
61209
61211
61212
61213
61214
61215
61216
61217
61218
61280
61281
61417
61430
61X00
61X03
61X05
61X07
61X08
61X09
62001
62023
62024
62025
62026
62029
62042
62044
62045
62046
62047
62048
62052
62060
62064
62067
62069
62081
62082
62083
62084
62085
62090
62091
62092
62093
62094
62095
62103
62105
62106
62107
62108
62109
62111
62112
62116
62117
62118
62119
62125
62126
62128

36.
37.
38.
39.
40.
.550
40.
40.
42.
42.
43.
40.
39.
37.
39.
39.
40.
37.
35.
36.
38.
45.
.400
43.
43.
55.
48.
53.
571
56.
57.
56.
57.
48.
49.
44
46.
48.
.000
44
43.
42.
36.
53.
53.
.200
.000
.700

51

51

51

51
55
51

53.
49.
55.
57.
50.
53.
57.
58.
58.
57.
57.
.700
57.
53.
53.
58.

233
520
260
450
620

870
970
240
410
830
772
517
650
550
100
000
500
800
800
000
200

733
750
300
700
057

188
966
062
292
500
650
650
830
290

067
483
117
483
100
500

060
900
400
000
100
500
000
100
700
700
900

000
800
900
700

1
1
1

y
y
y
y
y

-1
-1

-

-1
-1

-1

—“WWNOO = —

5.
2.
3.
5.
.890
.110
2.
7.

1

1

1

033
530
330
920

950
380

.550
4.
3.
473
.208
L3117
.100
.500
.700
.500
.900
.600
.600
.000
.900
.033
.000
.100
.400
AN
.580
.504
3.
7.
7.
5.
.130
.450
2.
.970
3.
7.
9.
9.
6.
.200
5.
.400
0.
6.
5.
.900
2.
9.
6.
8.
.000

540
720

332
056
914
800

290

300
617
217
400
967

400

000
700
920

600
900
100
400

0.400

.300
.400
.000
.900
.000
.500
.600
.400

[eolololololeoleololololololololeoleolololololeololele ool el e R Mo o o o lolololololole o XoNo No No Rl bl e Y @)

Mazara (Italy)

Palermo (Italy)

Cetraro (ltaly)

Siniscola (ltaly)

Alghero (ltaly)

Ponza (ltaly)

Monopoli (ltaly)

Civitavecchia (Italy)

Ortona (Italy)

Ancona (Italy)

Tarragona (Spain)

Valencia (Spain)

Cabo de Palos (Spain)

Dragonera (Spain)

Skyros, North Aegean Sea (HCMR)

Athos, North Aegean Sea (HCMR)

Mykonos, Central Aegean Sea (HCMR)

EIM3A, North Crete (HCMR)

Pytos, lonian Sea (HCMR)

Zakynthos, lonian Sea (HCMR)

Gulf of Biscay, Gascogne

South Ireland, Marathon rig

Bilbao (Spain)

Cabo de Penas (Spain)

North Sea (K17)

UK Celtic Sea shelf break (K1)

North Sea, Blakeney, CEFAS

English Channel, South Knock CEFAS

North Sea, Firth of Forth, CEFAS

North Sea, Moray Firth, CEFAS

UK East Atlantic, Blackstones, CEFAS

UK East Atlantic, West of Hebrides, CEFAS

CETMEF OQuessant (Brest)

CANHIS Antifer

SHOM Cap Ferret

CANHIS Ile d'Yeu Nord

CANHIS Les Pierres Noires

UK East Atlantic (K2)

Estaca de Bares (Spain)

Villano-Sisargas (Spain)

Silleiro Spain)

Cadiz (Spain)

West Ireland (M1), Aran Islands

Irish Sea (M2), Lambay

South West Ireland (M3), Mizen Head

North West Ireland (M4), Donegal Bay

South Ireland (M5), South East

West Ireland (M6), West Coast

Channel light vessel

UK East Atlantic (K4)

UK North-East Atlantic (RARH)

Isle of Scilly (7 stones)

UK East Atlantic (K3)

North Sea (K16)

Nor th Sea (lvanhoe, shell UK)

North Sea (Brae A, Marathon UK)

Nor th Sea gNeIson A, Shell UK)
(

Alboran (Spain)
t
[

Nor th Sea (Buchan A, Talisman)
North Sea (Forties, BP UK)

North Sea (Shearwater, Shell UK)
Liverpool Bay, Douglas Complex AP1
Liverpool Bay, Douglas Complex
North Sea (Brae West, Marathon UK )
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62132 56.400 2.000 0 North Sea (Auk Alpha, Shell UK)

62133 57.100 1.000 0 North Sea (Gannet, Shell UK)

62135 54.000 -3.800 0 Liverpool Bay, Douglas Complex

62142 53.000 2.100 0 North Sea (Leman AD1, Shell UK)

62143 57.700 1.800 0 North Sea (Everest, BP UK)

62144 53.400 1,700 0 North Sea (Clipper PT, Shell UK)

62145 53.100 2.800 0 North Sea (Sean PaPa, Shell UK)

62146 57.100  2.100 0 North Sea (Lomond, BP-Amoco)

62152 57.000 1.800 0 North Sea (Elgin, TotalFinaEIf)

62162 57.400  0.500 0 North Sea (Kittiwake, Shell UK)

62163 47.500 -8.400 0 UK Celtic Sea shelf break (Brittany)

62164 57.200 0.800 0 North Sea (Anasuria, Shell UK)

62165 54.000 1.100 0 North Sea (Ravenspurn South, BP-Amoco)

62170 51.400 2.000 0 Channel (F3 light vessel)

62287 53.534 -3.352 Irish Sea, Liverpool Bay, CEFAS

62288 50.745 0.753 1 English Channel, Hastings, CEFAS

62289 53.531 1.053 1 North Sea, Dowsing, CEFAS

62293 54.920 -0.750 1 North Sea, Tyne and Tees, CEFAS

62301 52.400 -4.700 Irish Sea (Cardigan Bay)

62303 51.500 -5.100 O Bristol Channel (Pembroke buoy)

62304 51.150 1.800 0 Channel (Sandettie light vessel)

62305 50.400 0.000 0 Channel (Greenwich light vessel)

62442 49.000 -16.400 0 UK East Atlantic (Porcupine Abyssal Plain)
62X20 54.000 -3.433 Irish Sea, Barrow, CEFAS

63055 60.600 1.700 0 North Sea shelf break (Dunbar, TotalFinaElf)
63056 59.500 1.600 0 North Sea shelf break (Beryl B, Exxon-Mobil)
63057 59.200 1.500 0 North Sea shelf break (Harding, BP-Amoco)
63103 61.200 1.100 0 S Norwegian Sea (North Cormorant, Shell UK)
63108 60.800 1.700 0 S Norwegian Sea (North Alwyn, Total UK)
63110 59.500 1.500 0 North Sea shelf break (Beryl A, Exxon-Mobil)
63111 59.500 1.500 0 North Sea shelf break (Beryl A, Exxon-Mobil)
63112 61.100 1.000 0 North Sea shelf break (Cormorant Alpha, Shell UK)
63113 61.000 1.700 0 North Sea shelf break (Brent A, Shell UK)
63115 61.600 1.300 0 North Sea shelf break (Magnus, BP-Amoco)

64045 59.100 -11.700 0 UK North-East Atlantic (K5)
64046 60.600 -4.900 0 UK North-East Atlantic (K7)
64071 68.480 -9.260 1 North East lceland (Dreki buoy)
66021 54.880 13.870 1 Baltic Sea (Arkona Becken)
66022 54.100 14.200 1 Baltic Sea (Oder Bank)

66024 54.700 12.700
BSHO1 55.000 6.330
BSH02 54.160 7.890
BSHO3 54.000 8.120
BSHO4 54.000 6.580
BSHO5 54.920 8.220
BSH54 54.880 13.870
BSH71 54.700 12.700
CNCAL 32.700 -16.700
FARO 36.906 -7.899
FCHAL 32.600 -16.950
KCH10 33.030 134.120
KCH13 32.380 132.860

Baltic Sea (Darsser Schwelle)
Nor th Sea, German Bight (NSB2)
Nor th Sea, German Bight (Helgoland)
Nor th Sea, German Bight (Elbe)

Nor th Sea, German Bight (FINO 1)

Nor th Sea, German Bight (Westerland)
Baltic Sea (Arkona Becken)

Baltic Sea (Darsser Schwelle)
Canical (Madeira)

Faro (Portugal)

Funchal (Madeira)

Japan, off Muroto

Japan, off Tosashimizu

[eoleolololololololeleo ool e e e bbbt o e leoleleoleolololololeoleolfeoHoleoleoleolfeoP oo eoleoleoleoleoleoleoleoleoleole e e o)

LDWR  66.000 2.000 0 N Norwegian Sea (Mike)

LEIXS 41.315 -8.985 0 Leixoes (Portugal)

LF3F  64.300 7.800 0 N Norwegian Sea (Draugen, Norske Shell)
LF3J 61.200 2.300 0 S Norwegian Sea (Gullfaks, StatoilHydro)
LF3N  65.300 7.300 0 N Norwegian Sea (Heidrun, StatoilHydro)
LF4B  60.600 3.700 0 S Norwegian Sea (Troll A, StatoilHydro)
LF4C  58.400 1.900 0 North Sea (Sleipner, StatoilHydro)

LF4H 59.600 2.200 0 S Norwegian Sea (Heimdal, StatoilHydro)
LF5T  66.000 8.100 0 N Norwegian Sea (Norne FPSO, StatoilHydro )
LF5U  56.500 3.200 0 North Sea (Ekofisk, ConoccoPhillips)
LFB1 73.550 16.500 0 Barents Sea (Oceanor buoy)

LFB2 74.000 30.000 O Barents Sea (Oceanor buoy)
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LFB3 71
AUK 56
K13 53
EURO 51
NZBHd -41
NZBan -43

PRDVA  38.
PTDGD 37.
FLRES 39.
GRCSA  39.
STMRA  36.
SINES 37.
TFBLK 65.
TFDRN  65.
TFGRS 66.
TFGRV  63.
TFGSK  64.
TFHFN  64.
TFKGR 65.
TFSRT 63.
TFSTD 66.

ZSWAV -35

.580
.390
.200
.990
.402
.760
900
700
360
090
920
923
600
766
500
822
100
000
658
170
500
.000

28.
.050
.220
.270
174.
173.
=27 .
-25.
170

-31

=27 .
-25.
-8.
-25.
122

=21

-18.
-22.
-22.
-15.
-13.
-20.
-23.

22.

500

847
340
000
800

960
170
930
100

200
468
900
200
500
353
400
200

[ecleolololololololololololeololelePoE oo o o)

Barents Sea (Oceanor buoy, Nordkyn)

North Sea (Auk buoy, RWS. The Nether lands)
North Sea (K13 buoy, RWS. The Nether lands)
Nor th Sea (Euro platform buoy, RNS. The Netherlands)
Bar ing Head, NZ

Banks Peninsula, NZ

Praia da Victoria (Azores)

Ponta Delgada (Azores)

Lajes des Flores (Azores)

Graciosa (Azores)

Vila do Porto, Santa Maria (Azores)

Sines (Portugal)

West lceland (Blakksnes)

North Iceland (Drangsnes)

North Iceland (Grimseyjarsund)

West Iceland (Grindavik)

West Iceland (Gardskagi)

South Iceland (Hornafjordur)

East lceland (Kogur)

South Iceland (Surtsey)

Nor th West lceland (Straumnes)

SA Agulhas Bank
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A8 A9 FFSA AL RWWI)Z FAAL FoSAAH
(CWW3) A5 AHE" Ho] ID H3 s} $X

wololg | ¥ol ID i A T A
=R 22101 37.23N, 126.02E (€2 %= 4% 15km) 30 m
ke 22102 34.80N, 125.77E (A% =44 2km) 33 m
AEE 22103 34.00N, 127.50E (A&% 51 14km) 80 m
AA = 22104 34.77N, 128.90E (A A% 1 16km) 84 m
= 3 22105 37.53N, 129.92E (&34 &% 70km) 1,518 m
X g 22106 36.35N, 129.78E (£ &+ %54 32km) 400 m
nheb e 22107 33.08N, 126.03E (A5 % 3} @4 24km) 110 m
A= 22108 36.25N, 125.75E (K% A% 70km) 45 m

A9 FFFSAAH S A F AMEEHE AR
ASHS 4 H] a7
oo Jason-2 lcycle = ©F 10days

A10 ZAHSA A HF AR
ASHF 2 9 A =

GDLM 457 Aol =AM HSH A Hat
#Ha/HA

KLMN 470 A4 EAE HSH dA Ht
AL 7] RDLM 470 AR EAE A5 AA Hof
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FE B. 7143 FA9SALE AT A

F8 WA AY
ad
z3 24 4 A¥FEH 874
A
1989.05 | of 2.1k
A1
S| Cray2s
1990.12 | SR (KISTT)
A1
A-LAMD, F-LAMB), OFMH)
1991.02 2 9] 90
AEREA(Barnse W, #A5 +
1991.02 F-LAM(46X61, 80km/L10) | 1" Covr 41 of 24 )
F-LAM(46X61, 80km/L15) Cray2s
A4 57t (KISTI)
1992.04 3 dE 29 (Cardone Model,
o | 19X15, 25%) 2 Al 14|
A | S5y Cyber932
of 1 31 | IR ADASS) 9 (KMA. 91 9])
PPM(Perfect Prog
1993.03 Method)5)2 o] &3t
#HA - #Ha 7] dY AT
K-LAM®)(59x59, CrayC90
1993.07 40km/L15) (KISTI)
g 2 9 (KTM,
1994.06 Korea Typhoon Model, Cyber932
109x109, 50km, <14 8%) (KMA,® 51)

1) AR 19919 18 19909 1290 Ao} FXelmuteld 95H 37449 A ms (oo}
AN ALAM, FEokilol el nEl FLAM, g Aon e OFM)S Q1Fslte] 19914 28]
FRANARE] A AT dlole] WY THE FAHOZ ARk

2) A-LAM(Asia Limited Area Model) : oFAJo} Sex]om 2 dlofl h=of A 9]t dry model)

3) F-LAM : =Fgolr|o} x| el Far East Limited Area Model. F-LAM W=7 o] 7] 21819141 2(NCAR) ¢
Aol o} FHYEHPSU)o] 3522 /st NCAR/PSU F7HFE. REMM4A)S 7o slo] 7)43 9
SAMAR Mgt o798k} FARATAe] AEste] A PEor ddsiet AR
AAEel $A G 7130l A Asrsiv

4) OFM(Ocean Forecast Model) : 3% AR EEz A&t sjstaele] &8 F3 wso® st
mdlo|tt, Wwae] zalo]ct.

5) PPM 222 19908 UNDP AF0 2 UE7|A MOS 94E Ealo], AR/ ASM(80km) 4] 5=
dgso] ialolet 1992 1990~1991d 24 ARis A 7P WEstel 1 isshal V1 )l A
F5(1987~1989) 5 &-g-ste] el o] Al A EARS] ALAR] A wiite] MOS Al PPM
WS Fedeh =3 EQMWESE vl 717378 9] 241 A=7F 160km 5201907 wiel] o] ASM -4
AnE gt
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F8 WA AE
dag
%3 z2d ¥4 AFY &4
CrayC90
199410 PPM(Perfect Prog Method)< (KISTI)
: Q38 7} B8 : 5
O] 021;__ 7OT = = OE“E b\jﬁ X] \:]_ Cyber932
(KMA, ™ %))
F-LAM(77x63, 60km/L15) <3
1995.03 e =)
A 9-(GDAPS) % #] % (RDAPS)
FAASAI 2" AR A
GDAPS(T1061.21, 110km,
| 52 top 10hPa) FY 2
T2 | RDAPS(105x121, 40km/122, MVK)S) ;
BATS(Barotropic Typhoon forecast RAT 244 A8 VPX20(KMA)
System) T 2%
%8l (40km) 2 413l (80km) T CrayC90
) oo (KISTL, ™ <)
KF(Kalman Filter)E ©] &%t
1998.04 AA A2 71 " AT
KF(Kalman Filter)E ©] &%t
1999.05 3N 71 A AT
1999.05 G-1dVar(TOVS &3}

X G X7 AE2s3 AAH, R XY AI2s3 A|AH

6) K-LAM(Korea Limited Area Model) : =1#] ] 5 2 FI1AMY} FU57] MMAE 7]5tko] Barnes 414715
AESt A A cng R sidsto] AlgRt et

7) AAFAREES 198 A 71 A Tkl A 7S] GsMBoE ERlskalen, 1994 KISTI
Cray90°l] Rt Al 7HeS AlFCR 3ol 19951 3¢ Fujitsu VPX220(71’d3)ell o]4lakolom, 1997
297E 6ARE A9 Amsst AAE e AAT AuEst 9 SAIAR(GDAPS, Global Data
Assimilation ad Prediction System)S 32 %33tk

8) 1997\d 2¥5E| F-LAMS 7l14dsh A HA|A~E(RDAPS, Regional Data Assimilation and Prediction System)
AY P& AT A5Es TS AR AL B8y, & AAFRA ") A&H0w
/4w o] 3% 73}A] blow-up ¥]©] GDAPS GPVE 83 12413 H4 0% cold start® REHS 2 8I3iTh
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RDAPS #1412 74

A S AR 453 Sl

TPAGOWAM, 20 —125°)

2001.11 R-3DOIGAH #H A u4t)

DLM(Dynamic Linear
2001.12 Model)= ©] &3 57|
HA - H3 712 A Al

% GBEPS: Global Breeding Ensemble Prediction System

9) % DKRZ 72014 /Hte 34d s el WAMS 7|Whe e s 2.0°(°F 220km) <} 1/4°
°F30km) 2] HT+(GeWAM, Global Wave Model) %! %]%(ReWAM, Regional Wave Mode) 3} | HAIAES
T egEioitk. 531, A HAIZBI(RDAPS, MMB, 30km)o] %o ¥ Rals el weh 7)E ol
Y& st ellss S7MIA £Fe ARSI AR 7R A 20002 FE

10) "= 7]t 2A(NCAR) <} Aol ol FelshPsU)e] 35 7dst NCAR/PSU 5= )l
Z3 v EtAARe] WA B 2780 FAAA AA(10km, Skm)E 7= TR Ao H
. TR R TR TA 20023 FE
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2002.04 SATEM, SATOB #& %3}
2002.11 NCEP daily SST A5 4]
200311 | = | GBEPS 445 7t R-3dVar(10 km) AWS &3} | NEC SX5/28M2
el BTk | (T106121 — TI06L30, 169D | 23 (24Giops)
2003.12 RDAPS 222578} ¥iot wAll2) | G-3dVar(inner loop : T63)13)
2004.03 GBEPS %7174 w719
G-direct 3dVar
2004.08 R-3dVar(10 km)
goly Aks w3 A 9
11) 571 & s % s 22 2001 395 TI106L21 AVdE AAFn RS ngog F-5y|of
gstoigitt olel wet AA FelleS 71 215 elH AR TR FUF 30502 T, At
Gl AE3I39E Bread vectors SHMFE HFIAA A5 AASIEE /NS

12) 71% KF(Kain-Fritsch) 225573} <te]
RDAPS®] #8A1A 7IE 75 o5 27

2003-3 #=.

13) Ty
SR A

14) 37) 8% ouE 98 P wulo) 28 A B3} Qo] AxTelnmEe] 2]
2001 3YRE QX FolmrEle] B4 A7) 3749 HAEDONIA 344 W

AE
e g8 ATl

T3 KF 2225350 WRMMBV35 37l B3-S
2 HOtE TR 7]EH A

BEAEE AT jlo] A E3F 2 Qs 3ake WEY AAR AYRG stk FAA R 7]

|

004-2 HZ.

ufebr] AX| PR 2748 AMEHEE MAEIT)
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237 £¢
2004.09 Cray X1
(245Ttlops)
GBEPS %% 7§
2005.04 (22 57 w2l
- i S AF3E g
5005.05 lGE g}ulkSCAT( 1734 A=)
[¢)
el Output Statics)& Cray X1
2005.06 o] &3k 3AZF & Y (245Tflops)
AE
MOS(Model Output Statics)E
2005.08| =% | o1& HA - 7|2 1l
oy | T &E A AT
ARG A RA 2B 7] A (T426140) 215
GDAPS 5 4l 914 s+ ]
ZPA(T213130 — T426140, =2 G-3dVar(inner loop :
2005.12 top 10hPa — 04hPa) ’ T106) )
- -ECMWF 71%
GBHS Zr\‘\g t;‘l ?izl EH}E}E 7H/1\i SHE-}_ H]‘Q__&}E:I}\Agﬂ];f}'Q] Cray X1E
(TI06L30 —T213140) 2! 271 | 56 O 1 - (185Tflops)
%7316) b e
A 2 A9 FdFeF
2006.01 Al2El B A A
(WAM — WAVEWATCH-1I)

15) 2005 2¢ A9 AV%}O% 2005 89 157 Z2labg F4d F 2005 122 A9 29=Edeh s
AATFRREL- 7]E 10hPal] th7] 4ehs 04hPa7b#] Sehiglel whet AH oz oF 55km7bA]9] 7]
Ee e =S #“4, 71 052 AAS0] 050= 7RIl w3k 3 BH*JE—E— 7= 55km°ﬂ/‘1
30km®z HAHE 12k B2 [Fde Fotel A8d Eabd B ARRe RS s
2005-08 FHx. Hg 3xpl WIS 918 A Fallso] Te3olA T106°0.= 7H**ﬂ°*°ﬂ% A R
A vRREe] ul AR S Alelal] flste] frE 7] EAIE(ECMWE) AR ARS l ERA40 71%%—%

HLEHEE AR S A gt

16) 2005\ 1295 7] T213L30 X Fol R gle] $odo] Fukgle] wahy oA mEle] 2714 waAe
AR ol M S (TA26140) 0] 27188 A Bhe] Abg-aalt.
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GBEPS(I213140, 3271H1 23],
2006.05 109 o)
ol FFAY | 3xel BAASKLAPS,
2006.07 (RTSSM, Regional Tide/ | Korea Local Analysis and
Z=x] | Storm Surge Model) @317 | Prediction System) ¥ -3
sooer | TEH MOS{Model Output Statics S | Burf 32 <5 a5 5/
’ ol g3t e FEl A A | M
GFGAT(H1737% 214 &-84))
200612 RS Cray XIE
(18.5Tflops)
ﬁﬂ Pbs: 5=
R | MPEE WS ADAM)
2007.03 | 4er | o) oo
A5
TA] —lol Lol
2007.05| ou | KWRF(10km) €9 &9 | ZHO0° T MhAs
AlE] ©

17) 2004'd 8¢¥ 8km ¥4 FF3NY = (RTSSM, Regional Tide/Storm Surge Model) 158 A|2ate], 13
AFH 2571 =409 o] 2005 69FE AlAED aFalor, 8 s 9@ BY I g A
& o5 A4 RE(ReWWWS, 20079 12€ A w3 Sdsic)

18) A5 ©]o]

=114
= - =

(ADAM, Asian Dust Aerosol Model)> "= 3

373 5 & % (ERA)

CMAQ(Community Multiscale Air Quality)Z 71202 2003 395E] 7474 58
AFEFE Ao, olF HAak 2 FAs AU AR 20079 38TE AY 3 Ak
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2007.07 GBEPS #xt ®7% A&
GDAPS #d2]nF(Rayleigh
2007.08 Friction) %1%
2007.09 KWRE-#lo|H] A2 %3}
23 G-BUFR MTSAT-IR AMV
2007.11 g]i 28 7}t
AE] KWRE-QuikSCAT
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KWREF-EH| & HA%4 4§
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A
P E R R E R P Cray XIE
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G-ECMWF 475 o] g3t
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VK | KWRF <17 slde 7%(3? e
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2008.06 = 40%) B SIHARE K0 | oy e w6 ) s
AIZF— 66/\]7P)20
GBEPS T213140 AH| AF=53)
2008.08 e S0l

) 2006Lﬂ 19 2] xi_‘rL =i ;qoﬂ _l].al— o:ﬂz 1\]

Eal IR =0= IV N= R

WAMe|A WAVEWATCH-TIZ 9] wA 2L

3519 OU% 20061 12¥EE] TIAE x]oﬂ gl = A]/\Eﬂ(Rewwwg,) 1l x| el jral—oﬂz }\]/\Eﬂ

(CoWWW3) 6711 el digt Al

2008\ 3EHE dY 9

20) 714 AFg: RE(KWRF) 4! #4 A]AEN(UBVR)
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7k
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25) M7 A&k ADAMS] 18 7S RDAPSOIM S35 9(UM 40km 150)2 8, Tl o SA7S 4877 HlA
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ARE wefe] el st oFoleta s, AR AT R S Hrbsk= Aol
3 5 otk oue AA BEAE
Frrst oy s Hrhd = ATeldta &b, A
FAQArY FEHI) Ao FoAg 5 vk AEHYE Bl Au ool g A
ARE AFstA Ak

ARE HToh= 37HA FE olfr= ok 2ok

@ dwe) AL A
@ elwel A% A7) Gekel ARF 24 Fohjol 2
@ Az B2 AuAxe dn A& 4 Magoss 449 3 -wHe sotstol

AR WA LDE T

5 AT B AR A 7 o EAARS A des A9 £ s ARAA
ARE Agsta, 29 MAREAAE dr RES FFA7)7] ste] 7fAle) -
AAE Foh ol AF -H7E §lo] HEE AR oHe] Ay orglo] AHT S S
AR =l Rojh

kgt o R efol] wel HFU mgh thekstth. 1.2 David Stephensonel 2] &l
i ore] 37HA el 2 om FEje] oAE el 2] on FHe AR
A, 5, A5 AAA Foz EHA F Urh

2 B ojw 21712 Allen Murphy(1993)&= 19] AAM oA £ oHE =i
Al M4 Qax® Y3 (Consistency), 2 (Quality), 7}*|(Value)E AAISHATE A¥d S
Rl 159 A A Tbel|] EABte] FoZl AFgte] diE] e waes RS ul R
I oR7E dAskE Ak, AL AAR dojd AR BTV dA sk A, A=
ARE &3t dryo] AAA FE OE TFY oo RS &
ojwj gttt 1gvkar sfo] oH o] FHo] ofme] spAel FUT AL of
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AR e A A|
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dre E54:

&3] K (dichotomous, yes/no) Qb WFAY o] B

% 5= (multi-category) F, 4% (normal), d& ==
% 4 A (continuous) HAur)e

MA 52 A1 A ¥ (object-or event-oriented) AA 7 olF ¥ AE

22 F(Random error)¢} AX}F(BIAS error), ¥+ @&} thxgh AHAS] @4, 28
HSARES BAT o 2 o5 qrRel dAA77] & d5AEE W o TS
A @Ak 5ol =244 (Uncertainty) @] lo] #Hrt @ #Et 2= gk Heol A=

ojf g ¥E a5 FAgt] gtk WA WS et AlEelA d5d exrt # A
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7P ediHa b Held A MR shue wo® A nlusts WHoR on el

#HE5ES vaks] Fa vlwske] AR #aEH o AR exE Jheuls Wolt dnkg o
AR EE o R = AAIEe] Qth o g AR vlusks WS oRe] FrF A, AR
B, AFAQ HAF A7 22 gle W F&th 2y o] WS AR olA
iAot HA A JHIolY FHAR] HAIE Qe 7 dermE FAZARL H HFA
FY7F e-Enk of el o ol E(Dichotomous), 914 ¢k, &R #st A AFAE

1) FE dr(elrd ) dE T

& (Dichotomous) ¢ K= “ARzlo] dojd ZI7P7e el “of £ oy el wale
A3 ek 7F$-9b o7 AubFQl g o1 9] oojt}, Hlgo] 10m/s ook ol LS
WBReHs 2% SR dre] A7 E S Qrh oY e dRE AFE] e duet
ol 7} zbef djgk “of” g} “oly 79 RESE KT T (Contingency Table)7}
I ot} s 2 FX(Joint distribution)2t F-27]% 4, oK.} #Sef gt “o” 9}

voh]er ® TR 449 2RO THAC.

2 &¥(False alarm) : Abzdo] BT Jlow o5, AAR YA o5

- 9] A3 (Correct negative) : Abzlo] WAYSA] & Z o7 oS, AAR LAYSHA]

52
dlo

I 249 EFR7F oJUA TEoAE AE = T AU 7P @bl o) ek gt
B AAl= 2 Hits, ©lek H)# §-2] = (Correct negatives, ©lst C)Rto] EAjstal *
(Misses, ©]3F M)Z} AA ¢¥(False alarms, ©|3} F)o] ¢le AE AbEsith ow Ad529

574 BHE Ash] fla 28R 245S olEdto] ket IHY MEd FAE Akt
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3 1. #3835 (Contingency Table)

Forecast
Yes No Total
Yes H M H+M
Observed No F C F+C
Total H+F M+C H+M+F+C

(1) 78 &% (Accuracy)

A7NE] Bl AFH7re] Al A AEE YEhdls Zox 5] ouet Zle e

Mg vhebith o] Mol 04 10]v e el 19 g itk BAlv b
QA WF, F Ao WA 2 @yel da BASA FErhn R e o
478 e we 5 ke etk

H+ C
H+ M+ F+ C

accuracy =

(2) |93 (BIAS score)

(Overall BIAS), A|A% *]-9-7(Systematic BIAS), 2> %714 2]-9-3(Unconditional BIAS)
ox deA vk HFE oEe] tish BIASS HEw AR R FHE #5E AR F
2 tss otk #e] Wel= 0ol FatuizbAoln sk Ar = 19 e Zheth 1 B

2 gk ol A AElo] Aol A3, 1 Bup & AFeole o®E AlAEo] Fof o i
B BRltta w3t} webA o 1ot vy A gks] B=e] tigsks AE S5k Blo]
oftet ©A A4 WS F4 3
Bias score = H+
H+ M
(3) 4% ¥A AS(CSI, Critical Success Index)

Threat Score - Gilbert ScoreZ %= E#n H &3] 53U d A F5 drRE #5
o= Fholl AR A BEE F4E Fote] v Zlolth g2 0914 19 #s 7HAH, 12
S RS S|ty CSI= Abzdo] WAEHA] eb=vhal o Hskial AA AekA] ok
d-%-2] “*(Correct negatives)oll 2l &= WA b=k webA APH S RiEso] whef
-5z Aol vk w3, CSls Tl it Jgdt ASH)ake 2EshA ¢b7] wEel
Frde7t 42 A9 JEE(Accuracy, ACOE 2ulstA #Hrt & &9 CSI7F 091 A5
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gtk Zlo]
Ao 7)1 FehE wgm sl o Ests AFS FA T gl
H
5= CS1= oy v

(4) 7 A A5 (ETS, Equivalent Threat Score)

Gilbert Skill Score®= =W & WA Ao X, LAl 27 5244 5y
(Random hit, a;) WFa& W ZO0 2 AF A AFolx] Aol ot yhils aefsh A Fo|th
A -1/3914 19 gk 7HAH, 18 @3k o1E, 02 oS5 sl flas 9vlsith ETSE
drdsel FE AFEEY ole ETS7F 7HA= 3840l vgekdt AdstelA sk vl
T Q71 wiEolth ETSv 2 Hit)oll Waksieh, =gk 3 (Miss)@ 713 &t (False alarm)

o= syl "ol oS eake dle TEEA = o

_ _ H—a, _ (H+M)(H+ F)
ETS= GSS= pryr e, Vhere o= e o

2) A& HEY oy g3 AFEY
A% W5 olnel e AFS B33t clne AolE 2 ol

B
r’l
N
Hr
rlr
o&:&
}-o
Wi

FBIAS or Mean Error)
ARz FFEE ApolE sk grolth 5o Fetdielx ko] FettizbA e #hs

7AW g eart gFarold #SgkE T A cRIF Hi 5 UEdrh $ue A
09 @<= 7Hxth s A= exo] A7)E FASHA o orsl eak Aol
A= FA8HA et

(2) Root Mean Square Error(RMSE)
ARG W=kl Aol & Awete] Fwe FAT grolvh 004 FRTH7EA e 7HA
gk A= 09 @h= 7Fth RMSE= XK (Deviation)ol] thdt W35 A AlekA] o=

.
RMSE= \/LZ(FZ-— 0;)?
Nz
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o
)
X
-

(Correlation Coefficient)

el 5 oo ARG} 4 S A0l4 1 Abol9] ghe Zhth WAL Teltt,

L
T
B
R
S}

(4) ©]’¢ %+¥(AC, Anomaly Correlation)
E B Al 715 Bk, CE ARESEe] R gL B= Aol dA| 9L 94 Aol E
SAET o) FBE FAAREDY] AE HFTse vl AT ARRET g 1004 1 ALl

olm WAL 10|ttt ¥ AlGel Zo] of® BIASe| B wWAEtH AXAHL HEEA FL

A

i IAF-AO

adjacent pairs

Y, max(AA A0

adjacent pairs

x 100

3) 3§ AZe) T AFPY
FEE oW Aol WA FES 0% 1 APole] R(ES 0914 100%)0 Lhebuic,

dutfor @ gE CRE A= ofHu Al A4 sE o

e

it

=
=,

I

p[

AR A (0= 1) F& BASA 45 (0,= 0)= o1&t HIska Ao Fee &

il

ARA AT e B EHS TP

H &5 2= A
sl ¢ 9le sE.
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(1) A1# %= 7% (Reliability diagram)
Reliability diagram-> ¢|&. =&l tf
K 71l 7t w2 uwa, zb 13k
whow e Zojth AFEE 73t
uheRTh o 7}

=

=

3t

pul

=

W b

Ry
ar

2 ol& Ao WA ool $1x\shy

R

o) (@ ol

(el e]

=
[} I=IE=1

(Resolution)©]
BSS(Brier Skill Score)®l

(Sharpness)< UEFHTE

o=

s

Ao 2RE HA(Deviation)T® =45 #H

U5y 92 9wl gtth Reliability Diagramell 4] 3
ol v g},
71ojsh, 7h7el &g

~

o

oHeh B I

o) (st

=y
-

No skill Az} djz}d Afele] =l

=
=
1

=
m
L

perfect reliability

0.4 1

0.2 1

Observed Relative Frequency o,

-

_-=""no skill

no resolution

(climatology)

0.4

0.2

Forecast

gEo R NFHAS FHrlske 7
g B olmgkst A Ty

o} o] Wl ARE-E = SEe] e} 23
UeRd = Qlth AAlE AR oy
NO#t a2k 71 FAAS A S =
2.0] N7IO opAtE W E 2710 7

ol}l

e
oh HAE

9))]\

=)
o we

6

pul

3N
N

ol vehd A
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-

Probability p,

54 3
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[e)
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(el = dA=rZol 10mo] yell
Reliability Diagram(Atger, 1999)°]
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320 E W8 NAHE F30E vro] vk Reliability 3%
F=N F=N-1 F=N-2 F=1 F=0
NF=0 NF=1 NF=<2 NF=<N-1 NF<N

O Hn Hna Hne2 - H Ho

NO 3N Fna Fne F Fo

¥ 3.10% 42 g8 PR o] THE Reliability %

P=100% P=90% P=80% | .. P=10% P=0%

O Hl()() H90 H80 ..... H]O HO

NO FlOO FQO FSO ..... FlO FO
(2) Brier Score(BS)

FE 2205 Alste]l Bt FAR v 22 37 (1) Ak, (2 2T, (9)
= AR etk kel el 00A 1ol ek i 09 e et dRbH o R
A9 71F8 A W] st

1 & 2
BS= szzl (p; —o0;)
1 & ) 1% -
= n1(p 0) — n. (o )+0(1—0)
Nk*l k\Fk k Nk:l k

(3) Brier skill score(BSS)
71 Bl et sEdRe Fd JEE FHsE Q4R VE dEEs BE A3
Hels 5o R ERE Aol 02 V1% oHe] B
4 = AR 2T
HASLE ¢ e HHE 22 Ho7 s}

hul

BS— BS,
0— BS,

reference

___B5
BS,

reference

eference

(4) Relative Operating Characteristic(ROC)

R B E Y3 L&A A (Threshold) #tES(1E S, 0.05, 0.15, 0.25 &)
AFg3lo] Hit Rate U] false alarm rateE 7|3t Foltf, F712 AH
sl R TS SATE 0014 1 Afeld] #E 7HAH 05+ Skill o] fla& 12 e
ARE omsit A e st
< od S FgERAAN driy

A o

of = ofF AT W

_(

2

Relative Operating Characteristics(©]3f, ROC) =
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Z A A=A E BESHE “Signal detection theory”E 7]1EE 3FiL QltH(Swets,
1973). ©] ROC =42 45 FEANRSY oo B7tete WHOE ECMWFE B3t
ul=r 7] (NCEP) 7 € 717 (MA) A = A gste] ARE-skal gith ROC 4 A5ES
X3t Hit Rate(HR) S} 45 &S YERN = False Alarm Rate(FAR) Ato]e] X L& 7t
g5 PR el & a2z SAo R vkl Zoln. AFEN vAFTE AL i 4

FE o5 Zo] Faxivh 183 ROC FAeA HR=1°]1 FAR=0 9 w7} &9
JERoEE HZATO R Jhto] AR FEAE A dTo] Holurtn = 4 Sith

AntH oz oHA|Fro] HojAys HAFedor AeA= IS Evh

F

Relative Operating Characteristic

= = =
= m [

Probahility of Detection

=
[

I:I T T T T
0 0z 0.4 0.6 0.8 1
False Alarm Rate

o714 y=x¢] A4 & ' HR = FAR " oD% o thztdl shrow Fao] £AT B
el 747k 9eg elulF ole] W Ao} F9 s ROC FA} y=x9| t)ZH4lo]

o] F+= ROC WA (ROC Area)s T34 oi7]=2 HEZ ARE-stal Qlvt oB7F ehdsict
ROC W4 =10]3, ROC W7 =05 w o182 7]&o] ¢lvh(No-skill)i #etslA Hr},

12
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3 4. Ao ©E oK F33E (Contingency table)
a3
Yes No
Yes Hit(H) False(F)
of K.

No Missing(M) correct Rejection(R)
o %% = Hit Rate(HR) = H / (H+M)
o H# 3 E = False Alarm Rate(FAR) = F / (F+R)

(5) RPS(Ranked Probability Score), CRPS(Continuous RPS)
RPS= gHEo| A g& o] 50| A48 te=A5 Uekdth ot RPS 2l ollA

ME & ore HFE, pke B W5 kelA g A5 &, ok HF koA &5l

gk A A 2R 0="0}] 27, 1="c]")o|t}. RPS= Hs WF &5 oEoA g5 FitolA Al 24

2220 AL

P4 golth WFIL 221 A9 RPSE BSS Hlsie], WEL %42 49 CRPS7} ALk
L 12[ 2)]

k=0
crPs= [ (P(e)= P, (X)fda

m

Zpk

k=1

RPS=

(6) RPSS(Ranked Probability Skill Score), CRPSS(Continuous RPSS)
71 cBe] e FEARY] FF RS S 4R V|E dEEE B T
S 2 HE 1740l 02 715 ool Ha)

>
o
o
.ﬁ
L
1o,
oL
o,
rlr
e
1o,

S O o 3L ]
=R BES

ITL
Skille] §la= €He dR= 19 ghs Zbet 71554 2 RESs

2 o g aedh 439
kg A w= BRI Ao AeSE ¥ B X FE JoFE s
RPS— RPS, RPS
o reference g o
RPSS= 0— RPS eference RPSrefm‘ence
CRPS— CRPS, . terence CRPS
reference
PSS= =1
CRPSS 0— CRPSreference CRPSreference

(7) Economic Value : AF&-2} S]] F7} W
Rl HA 71A o] Wt AAeH =2]= “Economic Value of Weather and Climate

Forecasts(Kats & Murphy, 1997)"& it @) o} 7|4 Arsk= A4l 7FX(EV)E 19984

O|FRE YHE dH A H7F VIFoE AFEE I St (Richardson 2000, Zhu et al.

2001). B8] A 7HA = R FFgLoe oEsHAN ofH V] dAAdo] BARE A
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g8 ASE ) AL WI§(Costot Aol G W AYIE £A(Loss)lE BATE Qv
o] GBS AHgAel whet 7] ok

£ 5 A%l mhE oue R wEQB D WE =2 (Expense

matrix)E @71 UEhd glolth o5 #AZYEH Y AnE o|§HL We AF vl gol

BAAQ vg] e o EVE st

teat gol F& 5 kWA dlF duE 34 olgstel AL AL W A uE

(EF)2 3% 5.004 dojA= Be Aol dig AEn g dAZ 78 5 Sdu. 947]A

a5
Yes No
Yes Hit(H) False(F)
e E Cost(C) Cost(C)
No Missing(M) Rejection(R)
Loss(L) No cost(=0)

O AAZ 72 Aol AR w w7t o] WY YAS AgornE o] u AF
2hE of| 1 W (H) > ] §-(C)o] Hrt.

@ =4, 2 ddo] AR = AR But A i3S Al FporE o] u AEL
3 A ER (M)A ]G (L)o] Tt

@ AA, AAZ om @do] BASA] B Ry} EF Feol® djHE Aol SRR
A& 8 o1 HIEF)>h R 8] &(C)o] Hrt
ol7]A, dgo] MAsA] okoka Rt o]F WS wo] WEE RelHa & A4 Ui

Hlgojuh &4 B go] glor g go|tt. whebr EF: Al A9-el MAlsts AE9 o] HER

A& vlg2 otegl o] yehd & 9l

Ep=HC+ FC+ ML (1)

UsoR durt eetA AF5d 49 AFHEEP)= T8t FelE7F Biukt A M
(Ads =3 Aol gloermz ¢ 21)olA FC=0, ML=0°]t}. 18]=& A% H]-& E=HC<ul,
R7} AFe WMEsE T Ao] ol RIE( )9 LorE ofgfel e ngo] A EH )

Ep=0C )

- 166 -



T3 715 JEE 08T fo AE HFECQS S v w == HE(Q)o] A%

HE EAN(CLEY A4S UE gE @ Zolne ojdg g Mo e £ gtk

Eq= Min(C,oL) )

A ZHIEV)= 58 ARE oSS me BAHRI vl Ao HoEn A@E 72 5 Slrk

py = 2 Br 4
= m* saving ( )

minloZ,Cl— (H+ F)C— ML

EV= O !
minloZ,Cl—oC

o171 R

&

aly
o

L2 thea vl /&40 0E /L= Foshd A0l fEHh

minlo,r] — (H+ F)r— M

EV= St
minlo,r] — or

(6)

°of A& wlg /&) mzk W B WE( R 2 Weh AL HE o] el
Hoag }\1( )o] HEA o7 EVZLe] Hth

EV(l—FAR)—(l_C/OL/L)( EO)(l—HR) if C/L<o
_ )
EVHR—(I_C/CL/L)(lzo)FAR it dr>o
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C3 H3 A5 ¥4
1) ol FE5ES FIFHAES 1T 23 A

HEXE JRFel AHEE = DPEx olR 99} 2419141 Ato]e] Arls A= (KR =
golgitt. diAAEE Fehks W o R hdshaA R YEkgl shHAR](Harversine) 215 ARE-3ISITE
DPE:= o5 el Weke] 7ds ¥3shs + 74 A% Along-Track Bias (ATB)$} Cross-Track
Bias (CTB)Z TIAl urol A7t 4= Stk Along-Track Error (ATE):= ATE = |ATB| =,
Cross-Track Error (CTE)x= CTE = |CTB| = 2l¥tt.

ol ilde] XE ATBE HIF< APLTFS w2 XAz, ol A9 HFo] 54

BE3 e SER $49 9 Bgsie eatolth Fo g S8 BFEY oJELEs U

A3 CTB= HlE2] Asddbol] 221 %5 M= x|tz ol #41H ElFo] o5d g3z
OE UEeR FANS w sk eatolH, ASAT HEe] AAWF & dow drpt
Holu} oAl & & Qlth 9] e (B 719 A5E HFe 9X7F B4R gFe] Hze
dial] eEHo® 292 Sk onjoi, §9 gk BAE <5E eFe AA7F 249 HF
e sl %oz XA Qlthz oujojth. ATBS} CTBS| /NdEt ol 193 #oH,
1912 00 Anal¥ 06 Anals OB1, OB2 (Bf&-9] HAlZ)2 1L, +6hr Fests FC (673 59
BEed 9122 TS wl ATBS} CTBE T3k 32412 (1), (2)9 ZThAemisegger, 2009).

. Direction of
1. Direct Position Error - Observed Track

2. Along Track Bias (fast /slow)
e

06 Anal ! \

[—“.
* +6hr Fcst
00 Anal
arp = \OBLOB  OBLFC) ' op o | , ATE = |ATB| -+ (1)

I oB1 oB2 |

(oB1 0B2 « OB1 FC)

crB = 4| Il oB1L FCIl* - 5 , CTE = |CTB| -+ (2)
IoB1 oB2 |
G 1 1= e 2718 e
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