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3. A% 2%

3.1
3.1.1

3.1.1.

AA T RED

AR FARRD P 03 A
1 500hPa =% RMSE

500hPa NH(GDAPS) GPH RMSE(T213L30,T426L.40,N320L50,N5121L.70)
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3.1.1.2 850hPa 7]2¢] RMSE
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3.1.1.3 250hPa H}&e] RMSE
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3.1.2 ARFIERED £4 HF

3.1.2.1 B¥ 24 HAF

X 3.1.1 GDAPS &4 3H 7] 4(MSLP) Mean Error [hPa] E44H%

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun. Jul. Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

0.11
0.22
0.29
0.35
0.38
0.37
0.37
0.31
0.24
0.16

0.14
0.28
0.41
0.51
0.60
0.70
0.65
0.60
0.50
0.48

0.13
0.23
0.32
0.41
0.49
0.53
0.57
0.56
0.59
0.71

0.09
0.13

0.00
-0.08

-0.09 -0.15 -0.14
-0.20 -0.28 -0.23

0.17 -0.09

0.18
0.21
0.26
0.37
0.49
0.57
0.75

-0.06

-0.25
-0.25

0.00 -0.24

-0.33 -0.26
-0.34 -0.25
-0.32 -0.22

-0.08
-0.14
-0.14
-0.13
-0.15

0.07
0.16
0.18
0.18
0.22

-0.23
-0.16
-0.07

-0.31 -0.17 -0.15
-0.28 -0.08 -0.14

-0.26

0.00 -0.15

0.00 -0.25

0.03

-0.24

0.09
0.16

-0.16
-0.16

-0.03
-0.07
-0.08
-0.07
-0.10
-0.16
-0.15
-0.13
-0.11
-0.07

0.03
0.06
0.11
0.18
0.24
0.24
0.22
0.09
0.05
0.04

0.09
0.16
0.20
0.20
0.17
0.18
0.14
0.08
0.07
-0.02

0.01
0.01
0.03
0.06
0.09
0.11
0.14
0.14
0.15
0.17

# 3.1.2 GDAPS &Ew®b W 7]H(MSLP) RMSE [hPal] #44%F

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

1.19
1.96
2.82
3.97
5.15
6.24
7.28
8.22
9.06
10.01

1.20
2.01
3.03
4.24
5.47
6.83
8.20
9.22
9.97
10.62

1.10
1.86
2.75
3.84
4.93
6.02
7.12
8.32
9.41
10.29

1.04
1.68
2.50
3.51
4.70
6.00
7.15
8.07
8.82
9.58

0.94
1.50
2.20
3.07
4.03
4.98
5.93
6.64
7.19
7.54

0.88
1.36
1.91
2.60
3.34
4.11
4.85
5.48
6.21
6.58

0.85
1.34
1.89
2.52
3.25
4.03
4.65
5.16
5.59
5.83

0.85
1.32
1.91
2.66
3.41
4.15
4.80
5.28
5.69
5.96

0.85
1.39
2.05
2.94
3.85
4.80
5.69
6.46
7.09
7.66

0.86
1.45
2.21
3.17
4.11
5.31
6.35
7.31
8.04
8.74

0.93
1.59
2.49
3.48
4.61
5.91
7.17
8.32
9.18
9.81

1.02
1.69
2.63
3.91
5.20
6.35
7.28
8.08
8.96
10.02

0.98
1.60
2.37
3.33
4.34
5.39
6.37
7.21
7.93
8.55

# 3.1.3 GDAPS &ERb e H7]F(MSLP) S1 Score [FX

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

18.92
27.05
34.88
43.68
51.99
58.88
64.16
69.03
72.81
77.03

18.41
26.78
35.69
45.14
53.65
61.60
68.65
73.84
76.43
79.05

18.24
26.59
34.62
43.32
51.08
57.88
64.70
70.38
75.47
79.30

19.49
27.80
36.51
45.73
55.14
64.40
71.64
76.70
81.27
84.77

20.46
28.73
37.60
46.99
56.30
64.54
71.46
76.11
79.31
81.51

21.67
29.40
36.90
45.34
52.92
59.88
66.05
71.22
76.03
79.16

21.69
29.66
37.32
45.12
52.90
60.01
65.78
69.82
72.79
74.84

21.72
29.83
38.29
46.87
54.32
61.34
67.46
71.33
74.99
77.13

19.24
27.31
35.43
44.71
53.44
61.86
68.69
74.20
78.30
81.16

18.09
26.02
34.17
43.23
51.70
60.56
67.64
73.44
77.82
81.95

17.17
24.65
33.10
41.64
50.14
59.16
66.92
72.51
77.07
80.12

17.23
24.54
32.59
41.87
49.78
56.89
62.75
67.08
71.21
75.64

19.36
27.36
35.59
44.47
52.78
60.58
67.16
72.14
76.13
79.31
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% 3.1.4 GDAPS &EWk 850hPa 7]

Mean

Error [C] 47

=
S

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

-0.25
-0.40
-0.50
-0.59
-0.67
-0.73
-0.80
-0.86
-0.88
-0.91

-0.23
-0.38
-0.48
-0.56
-0.62
-0.69
-0.75
-0.75
-0.81
-0.85

-0.22
-0.35
-0.44
-0.50
-0.58
-0.62
-0.65
-0.69
-0.71
-0.74

-0.14
-0.25
-0.31
-0.34
-0.36
-0.37
-0.37
-0.37
-0.39
-0.42

-0.03
-0.06
-0.07
-0.07
-0.07
-0.07
-0.05
-0.05
-0.07
-0.06

0.01

0.00
-0.02
-0.04
-0.06
-0.07
-0.08
-0.11
-0.11
-0.13

0.02 -0.01 -0.11
0.01 -0.05 -0.20
-0.02 -0.08 -0.25
-0.06 -0.12 -0.30
-0.11 -0.16 -0.32
-0.14 -0.20 -0.34
-0.15 -0.23 -0.35
-0.17 -0.27 -0.32
-0.18 -0.30 -0.32
-0.19 -0.33 -0.31

-0.14
-0.26
-0.34
-0.40
-0.44
-0.44
-0.43
-0.41
-0.37
-0.31

-0.21
-0.36
-0.45
-0.51
-0.53
-0.53
-0.52
-0.51
-0.47
-0.47

-0.27
-0.46
-0.60
-0.71
-0.78
-0.85
-0.93
-0.95
-0.99
-1.00

-0.13
-0.23
-0.30
-0.35
-0.39
-0.42
-0.44
-0.46
-0.47
-0.48

% 3.1.5 GDAPS &Rt 850hPa 7]

RMSE [C] 445

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

1.01
1.51
1.95
2.46
3.02
3.57
4.02
4.50
4.90
5.31

1.04
1.55
2.07
2.62
3.17
3.72
4.27
4.73
5.16
5.57

1.02
1.51
1.96
2.41
2.89
3.38
3.91
441
4.85
5.22

0.97
1.42
1.86
2.32
2.87
3.43
3.95
4.41
4.85
5.24

0.93
1.35
1.78
2.27
2.80
3.32
3.74
4.11
4.42
4.69

0.96
1.36
1.73
2.15
2.56
2.98
3.40
3.75
4.05
4.32

0.94
1.31
1.64
1.99
2.38
2.74
3.06
3.35
3.57
3.80

0.90
1.25
1.57
1.92
2.29
2.66
2.99
3.25
3.47
3.69

0.89
1.24
1.55
1.91
2.30
2.72
3.11
3.51
3.81
4.09

0.90
1.26
1.59
2.00
2.40
2.89
3.34
3.68
4.04
4.32

0.98
1.40
1.79
2.21
2.67
3.17
3.65
4.09
4.51
4.78

1.05
1.50
1.92
2.41
2.84
3.30
3.79
4.18
4.54
4.84

0.97
1.39
1.78
2.22
2.68
3.16
3.60
4.00
4.35
4.66

% 3.1.6 GDAPS &EWk 850hPa 7]

S1 Score [FAY] E44F

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

25.16
34.82
41.79
48.53
54.35
59.33
62.50
66.03
68.18
70.68

24.70
34.32
42.32
49.43
55.17
60.10
64.30
67.49
69.75
72.24

25.80
35.42
42.71
48.99
54.53
59.25
63.59
67.12
70.14
72.67

26.16
36.15
43.68
50.42
57.05
62.82
67.46
70.75
73.82
76.08

27.86
37.98
45.66
53.14
59.49
65.27
69.34
72.52
74.81
76.61

31.93
41.96
48.95
55.13
60.62
65.30
69.55
72.67
75.30
77.28

33.49
43.58
50.28
55.99
61.32
65.86
69.12
71.75
73.53
75.28

32.90
42.58
49.35
55.34
60.23
64.42
67.95
70.27
72.25
74.18

31.05
40.45
46.75
52.83
58.21
63.22
67.67
70.82
73.17
75.23

29.78
39.05
45.70
51.78
57.03
62.41
66.86
69.60
72.62
74.63

28.19
37.06
43.87
49.95
55.45
60.69
65.30
68.63
71.86
73.92

27.73
36.87
43.63
49.99
55.19
59.50
63.65
66.49
68.61
70.48

28.73
38.35
45.39
51.79
57.39
62.35
66.44
69.51
72.00
74.11
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ER

3.1.7 GDAPS &4k 850hPa 7] Anomaly Correlation [F2F]

A

47

=
S

FCST Jan. Feb. Mar.

Apr.

May.

Jun. Jul.

Aug. Sep.

Oct.

Nov.

Dec.

Ave.

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

0.98
0.96
0.93
0.89
0.83
0.76
0.70
0.62
0.56
0.48

0.98
0.96
0.92
0.88
0.82
0.75
0.67
0.60
0.52
0.45

0.98
0.96
0.93
0.89
0.84
0.78
0.71
0.62
0.54
0.47

0.98
0.95
0.92
0.88
0.81
0.72
0.64
0.55
0.46
0.37

0.97
0.94
0.90
0.83
0.74
0.64
0.55
0.46
0.38
0.30

0.94
0.90
0.85
0.79
0.72
0.63
0.53
0.45
0.37
0.30

0.91
0.87
0.83
0.78
0.72
0.65
0.57
0.51
0.46
0.40

0.90
0.87
0.83
0.79
0.73
0.66
0.59
0.53
0.48
0.42

0.93
0.90
0.88
0.84
0.78
0.71
0.63
0.53
0.46
0.38

0.95
0.93
0.90
0.85
0.79
0.70
0.60
0.51
0.40
0.33

0.98
0.96
0.93
0.88
0.83
0.75
0.67
0.59
0.50
0.42

0.97
0.94
0.91
0.86
0.80
0.72
0.64
0.56
0.48
0.41

0.96
0.93
0.89
0.85
0.78
0.71
0.63
0.54
0.47
0.39

ER

3.1.8 GDAPS &H®F 500hPa 1%

Mean

[m] #4945

FCST Jan. Feb. Mar.

Apr.

May.

Jun.

Aug. Sep.

Oct.

Nov.

Dec.

Ave.

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

-0.51
-1.11
-1.91

-0.30
-0.75
-0.98
-2.59 -1.53
-3.43 -2.07
-4.17 -2.59
-5.13 -3.57
-6.38 -4.54
-7.34 -6.24
-8.08 -6.84

0.15
0.03
0.10
0.27
0.35
0.40
0.49
0.20
0.33
0.71

1.02
1.32
1.72
1.93
2.33
2.98
4.06
4.92
4.95
5.74

1.51
1.92
2.64
3.55
4.60
5.90
7.08
7.32
7.67
8.56

0.36
-0.09
-0.33
-0.29
-0.24
-0.21

0.31

0.69

1.14

1.17

0.05 0.03
-0.56 -0.82
-1.03 -1.51
-1.28 -1.84
-1.53 -2.14
-1.49 -2.21
-1.30 -1.93
-1.26 -1.84
-1.07 -1.93
-0.77 -1.57

-0.22
-1.22
-1.96
-2.23
-2.57
-2.86
-2.64
-2.35
-1.53
-0.58

-0.77
-1.90
-2.68
-3.08
-3.12
-3.27
-3.32
-3.64
-3.34
-3.38

-1.42
-3.05
-4.52
-5.69
-6.77
-7.58
-8.83
-9.90
-10.64
-11.96

-0.01
-0.60
-1.01
-1.24
-1.41
-1.45
-1.41
-1.58
-1.71
-1.65

ER

3.1.9 GDAPS H®F 500hPa 1%

FCST Jan. Feb. Mar.

Apr.

May.

Jul.

Aug. Sep.

Oct.

Nov.

Dec.

Ave.

24H
48H
72H
96H
120H
144H

9.62
17.88
27.10
39.24
53.02
66.71

9.47
17.81
28.10
40.61
53.14
66.52
168H 79.03 81.69 77.96
192H 91.43 94.73 90.84
216H 102.86 103.72 102.82
240H 112.34 111.13 114.21

8.77
16.46
25.88
37.15
49.77
64.31

8.48
15.54
24.67
36.01
49.70
65.41
79.00
90.45
99.72

109.15

8.37
15.36
24.67
36.02
48.71
60.25
71.57
80.26
87.06
94.48

6.99
12.21
18.52
26.36
35.33
44.62
52.51
60.44
66.33
70.44

6.86 6.96
12.24 12.63
18.64 19.92
26.62 29.47
35.10 40.53
43.75 51.90
52.18 61.94
58.68 71.09
64.50 79.48
68.70 86.90

7.25
13.42
21.40
32.09
43.07
55.92
68.68
80.43
90.71

7.81
14.89
24.48
35.07
47.65
61.55
75.11
88.21
98.54

8.33
15.50
25.18
37.71
50.72
63.18
74.65
84.44
94.54

97.38 106.38 105.60

8.03
14.77
23.25
33.81
45.50
57.78
69.38
79.78
88.75
96.42
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# 3.1.10 GDAPS HHb+

500hPa 1% S1 Score [FAF

]

o
d

S

LS|
&

4

o|\

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

10.71
18.17
25.62
33.24
40.84
47.43
52.37
56.79
60.49
63.57

10.64
18.25
26.28
34.20
40.74
46.89
52.78
57.52
60.79
62.69

10.53
17.71
25.07
32.32
39.27
45.94
51.68
56.56
60.79
64.84

11.09
18.43
26.26
34.36
42.33
50.60
57.03
62.08
66.06
69.63

12.62
21.05
30.05
39.53
48.50
56.16
62.25
66.75
69.93
73.44

14.35
22.83
31.48
40.44
49.09
56.43
62.11
67.13
71.73
74.95

15.16
23.49
31.94
40.74
49.18
56.42
62.51
68.09
71.24
73.99

14.88
23.46
32.16
40.80
48.34
55.53
61.98
66.42
70.21
72.69

12.59
20.11
27.89
36.52
45.04
52.76
58.93
64.39
68.60
71.73

11.22
18.29
25.87
34.37
42.10
49.83
56.29
61.93
66.48
69.65

10.39
17.20
24.74
32.09
39.74
47.25
53.43
58.94
63.32
66.68

10.63
17.48
25.00
33.20
40.17
46.33
51.44
55.60
59.07
62.86

12.07
19.71
27.70
35.98
43.78
50.96
56.90
61.85
65.73
68.89

¥ 3.1.11 GDAPS &HuH+

500hPa % Anomaly Correlation [Fx}4]

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Dec.

Ave.

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

1.00
0.99
0.97
0.94
0.90
0.84
0.77
0.69
0.61
0.53

1.00
0.99
0.97
0.94
0.90
0.84
0.76
0.67
0.61
0.57

1.00
0.99
0.97
0.94
0.88
0.81
0.73
0.63
0.52
0.41

1.00
0.99
0.96
0.92
0.86
0.76
0.65
0.55
0.45
0.35

0.99
0.98
0.95
0.90
0.82
0.72
0.62
0.52
0.45
0.36

0.98
0.96
0.93
0.88
0.81
0.71
0.60
0.49
0.38
0.28

0.96
0.94
0.91
0.87
0.80
0.71
0.62
0.52
0.43
0.37

0.96
0.95
0.93
0.89
0.82
0.75
0.65
0.56
0.48
0.40

0.99
0.98
0.96
0.92
0.85
0.75
0.65
0.54
0.43
0.31

0.99
0.98
0.96
0.92
0.85
0.76
0.64
0.53
0.42
0.33

0.99

0.96
0.93
0.87
0.80
0.72
0.64
0.54
0.43

0.99
0.98
0.95
0.92
0.85
0.77
0.68
0.58
0.49
0.40

¥ 3.1.12 GDAPS HRH+

250hPa &

[
=

Mean Error [m/s] &%

A=

=

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

-0.03
-0.08
-0.10
-0.14
-0.19
-0.27
-0.22
-0.19
-0.15
-0.12

-0.11
-0.18
-0.17
-0.22
-0.34
-0.44
-0.32
-0.28
-0.16

0.10

-0.05
-0.14
-0.16
-0.21
-0.23
-0.20
-0.22
-0.18
-0.24
-0.36

-0.03
-0.09
-0.10
-0.13
-0.26
-0.28
-0.29
-0.35
-0.51
-0.52

-0.08
-0.12
-0.14
-0.18
-0.20
-0.29
-0.32
-0.37
-0.35
-0.38

-0.11
-0.16
-0.21
-0.22
-0.30
-0.45
-0.54
-0.58
-0.57
-0.40

-0.21
-0.33
-0.43
-0.52
-0.61
-0.65
-0.66
-0.72
-0.85
-0.89

-0.21
-0.35
-0.45
-0.47
-0.53
-0.60
-0.69
-0.69
-0.65
-0.65

-0.21
-0.32
-0.42
-0.49
-0.56
-0.67
-0.77
-0.82
-0.82
-0.76

-0.14
-0.23
-0.29
-0.40
-0.48
-0.41
-0.34
-0.35
-0.46
-0.60

-0.06
-0.12
-0.15
-0.20
-0.23
-0.26
-0.24
-0.31
-0.51
-0.63

-0.01
-0.01
-0.02
-0.05
-0.13
-0.17
-0.19
-0.16
-0.11
-0.03

-0.10
-0.18
-0.22
-0.27
-0.34
-0.39
-0.40
-0.42
-0.45
-0.44
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¥ 3.1.13 GDAPS HHH+

250hPa &

ot
=

RMSE [m/s] 474

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep. Oct. Nov.

Dec.

Ave.

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

4.04

6.19

8.26
10.47
13.10
15.58
17.89
20.05
21.89
23.07

4.17

6.55

8.83
11.35
13.72
16.43
18.95
20.90
21.94
23.18

4.04

6.19

8.49
10.76
13.34
15.85
18.11
20.34
22.44
24.11

4.24

6.39

8.59
10.98
13.74
16.68
19.11
21.12
22.75
24.22

4.32

6.56

8.83
11.41
14.06
16.39
18.48
19.99
21.28
22.40

4.54

6.80

9.10
11.43
13.69
15.59
17.12
18.64
20.10
21.22

4.59

6.93

9.25
11.48
13.73
15.69
17.17
18.59
19.44
20.08

4.60

6.96

9.32
11.73
13.82
15.60
17.39
18.64
19.55
20.27

4.29 4.25 4.17
6.60 6.47 6.38
9.08 8.85 8.73
11.67 11.57 11.29
14.33 14.16 13.99
16.50 16.80 16.79
18.66 19.49 19.63
20.78 21.67 21.93
22.12 23.49 23.87
23.26 24.90 25.53

4.21

6.26

8.79
11.55
14.35
16.83
19.00
21.11
22.79
24.55

4.29

6.52

8.84
11.31
13.84
16.23
18.42
20.31
21.81
23.07

3.1.2.2 A=A

e

Gk oy

¥ 3.1.14 GDAPS H=AY & H7]F(MSLP)

Mean

Error

[hPa] &35

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep. Oct. Nov.

Dec.

Ave.

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

-0.11
-0.19
-0.27
-0.37
-0.45
-0.50
-0.58
-0.64
-0.69
-0.73

-0.15
-0.26
-0.36
-0.46
-0.56
-0.62
-0.60
-0.59
-0.61
-0.69

-0.17
-0.27
-0.35
-0.45
-0.55
-0.63
-0.72
-0.74
-0.79
-0.91

-0.18
-0.22
-0.23
-0.23
-0.25
-0.27
-0.34
-0.40
-0.42
-0.46

-0.13
-0.16
-0.17
-0.19
-0.22
-0.24
-0.26
-0.26
-0.23
-0.28

-0.10
-0.09
-0.08
-0.08
-0.08
-0.09
-0.13
-0.14
-0.17
-0.16

-0.09
-0.06
-0.05
-0.07
-0.08
-0.12
-0.18
-0.21
-0.21
-0.18

-0.12
-0.15
-0.15
-0.16
-0.16
-0.16
-0.25
-0.34
-0.38
-0.44

-0.11 -0.14 -0.12
-0.15 -0.17 -0.16
-0.18 -0.20 -0.21
-0.20 -0.25 -0.24
-0.19 -0.29 -0.29
-0.20 -0.29 -0.33
-0.24 -0.29 -0.36
-0.24 -0.27 -0.38
-0.27 -0.24 -0.44
-0.31 -0.14 -0.49

-0.11
-0.19
-0.26
-0.32
-0.37
-0.43
-0.47
-0.56
-0.64
-0.72

-0.13
-0.17
-0.21
-0.25
-0.29
-0.32
-0.37
-0.40
-0.42
-0.46

#* 3.1

.15 GDAPS AEA 4 3]H7]¢H(MSLP)

RMSE [hPa]

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep. Oct. Nov.

Dec.

Ave.

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

0.59
0.80
0.90
1.04
1.19
1.32
1.48
1.66
1.79
1.86

0.58
0.80
0.94
1.07
1.22
1.36
1.46
1.57
1.70
1.85

0.55
0.72
0.86
0.98
1.13
1.29
1.45
1.59
1.71
1.82

0.56
0.71
0.80
0.88
0.98
1.09
1.23
1.38
1.48
1.55

0.56
0.72
0.82
0.93
1.03
1.13
1.24
1.32
1.42
1.57

0.52
0.69
0.78
0.87
0.99
1.10
1.19
1.32
1.46
1.55

0.54
0.71
0.81
0.91
1.02
1.17
1.33
1.44
1.53
1.64

0.57
0.76
0.87
0.97
1.07
1.18
1.32
1.49
1.60
1.72

0.54 0.53 0.51
0.73 0.69 0.69
0.85 0.80 0.79
0.96 0.90 0.87
1.06 1.02 0.97
1.18 1.14 1.09
1.28 1.28 1.19
1.44 1.42 1.28
1.55 1.56 1.38
1.61 1.65 1.50

0.53
0.71
0.80
0.92
1.06
1.17
1.32
1.43
1.57
1.68

0.55
0.73
0.84
0.94
1.06
1.19
1.31
1.45
1.56
1.67
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¥ 3.1.16 GDAPS A&EA 4 & w7 (MSLP)

S1 Score [hPa]

=]
hin

qHF

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

29.11
33.68
36.45
38.81
41.15
43.31
45.63
47.90
49.93
50.86

29.34
33.96
37.31
39.98
42.13
44.41
46.59
48.47
50.08
51.46

29.64
33.62
36.26
38.78
40.98
42.91
45.04
47.31
49.09
50.62

31.02
34.87
37.34
39.23
41.28
43.21
45.31
47.66
49.48
51.07

28.76
32.61
35.07
37.26
39.28
41.14
42.87
44.15
45.73
47.53

24.96
29.09
31.49
33.64
35.30
37.00
38.52
40.07
41.87
43.27

23.52
27.91
30.70
33.14
35.33
37.33
39.18
40.74
42.03
43.58

23.96
28.69
31.27
33.51
35.46
37.22
38.78
40.46
42.56
44.02

25.34
30.39
33.52
36.00
38.44
40.37
41.82
43.47
44.94
46.34

27.43
32.79
35.79
38.17
40.48
42.69
44.69
46.82
49.00
50.68

27.05
31.85
34.73
37.19
39.39
41.55
43.38
44.92
46.31
47.90

25.60
30.09
33.08
35.39
37.60
39.59
41.69
43.62
45.61
47.13

27.14
31.63
34.42
36.76
38.90
40.89
42.79
44.63
46.39
47.87

3 3.1

.17 GDAPS A =AY 850hPa 712 Mean Error [C] E44=

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Oct.

Nov.

Dec.

Ave.

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

-0.11
-0.22
-0.29
-0.34
-0.35
-0.37
-0.36
-0.36
-0.35
-0.31

-0.06
-0.12
-0.18
-0.23
-0.25
-0.26
-0.29
-0.31
-0.33
-0.34

-0.09
-0.16
-0.19
-0.21
-0.22
-0.22
-0.22
-0.23
-0.22
-0.21

-0.17
-0.28
-0.33
-0.36
-0.38
-0.39
-0.38
-0.36
-0.35
-0.34

-0.17
-0.29
-0.38
-0.41
-0.44
-0.45
-0.46
-0.45
-0.44
-0.43

-0.06
-0.18
-0.26
-0.31
-0.34
-0.36
-0.37
-0.39
-0.40
-0.42

-0.07
-0.19
-0.30
-0.36
-0.41
-0.45
-0.47
-0.49
-0.52
-0.55

-0.04
-0.15
-0.25
-0.33
-0.39
-0.42
-0.43
-0.45
-0.45
-0.45

-0.05
-0.15
-0.22
-0.25
-0.28
-0.30
-0.33
-0.34
-0.36
-0.37

-0.05
-0.15
-0.23
-0.28
-0.32
-0.35
-0.37
-0.39
-0.41
-0.42

-0.04
-0.13
-0.21
-0.25
-0.28
-0.31
-0.35
-0.39
-0.42
-0.44

-0.08
-0.18
-0.25
-0.30
-0.33
-0.35
-0.37
-0.38
-0.39
-0.40

3 3.1

.18 GDAPS H&EA9 850hPa 7] RMSE [C] &

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Oct.

Nov.

Dec.

Ave.

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

0.57
0.79
0.93
1.03
1.11
1.19
1.28
1.37
1.46
1.52

0.56
0.76
0.89
1.02
1.11
1.20
1.28
1.36
1.46
1.58

0.54
0.73
0.84
0.93
1.02
1.10
1.19
1.27
1.35
1.42

0.57
0.79
0.92
1.01
1.11
1.18
1.25
1.32
1.40
1.50

0.59
0.81
0.97
1.07
1.17
1.26
1.35
1.42
1.49
1.56

0.58
0.83
1.00
1.10
1.20
1.27
1.35
1.44
1.55
1.67

0.58
0.85
1.02
1.16
1.28
1.39
1.48
1.59
1.69
1.76

0.59
0.84
0.99
1.11
1.21
1.30
1.40
1.51
1.63
1.73

0.57
0.81
0.98
1.10
1.19
1.31
1.42
1.52
1.61
1.69

0.58
0.83
0.99
1.12
1.22
1.32
1.39
1.49
1.58
1.66

0.57
0.81
0.96
1.08
1.18
1.27
1.36
1.45
1.55
1.64
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# 3.1.19 GDAPS HEA9 850hPa 7] S1

Score [F}

d] 2

A=

=

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

36.83
46.27
51.09
53.77
55.75
57.61
59.61
61.18
62.84
64.01

37.18
46.62
51.54
54.87
57.30
59.18
60.56
61.93
63.03
64.52

37.39
46.40
50.88
54.18
56.55
58.69
60.22
61.73
63.22
64.55

37.67
46.63
50.97
53.88
56.37
58.28
60.08
61.74
63.56
65.25

36.29
45.37
50.25
52.88
55.05
57.31
59.05
60.09
61.69
63.37

34.90
44.98
50.32
53.47
55.68
57.45
58.79
60.49
62.35
64.36

34.08
44.44
49.48
53.23
55.74
57.82
60.04
61.51
62.98
63.84

34.49
45.07
50.25
53.56
56.24
58.30
59.84
61.65
63.30
64.82

35.77
46.66
52.21
55.60
58.64
60.82
62.62
64.41
65.88
66.93

37.18
48.09
53.48
56.96
59.70
61.55
63.44
65.46
67.07
68.64

37.70
48.57
54.48
58.38
61.08
63.26
65.49
67.53
68.82
70.29

37.24
47.67
53.26
56.55
59.17
61.73
63.30
65.28
66.52
67.80

36.39
46.40
51.52
54.78
57.27
59.33
61.09
62.75
64.27
65.70

¥ 3.1.20 GDAPS AE=X9Y 850hPa 7] Anomaly

Correlation

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Ave.

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

0.95
0.91
0.88
0.86
0.83
0.81
0.78
0.76
0.72
0.70

0.95
0.91
0.87
0.84
0.81
0.78
0.75
0.72
0.69
0.64

0.96
0.93
0.90
0.88
0.85
0.82
0.79
0.77
0.73
0.70

0.96
0.92
0.89
0.87
0.84
0.82
0.80
0.77
0.74
0.70

0.97
0.93
0.90
0.87
0.85
0.82
0.79
0.77
0.75
0.72

0.77
0.72
0.70
0.68
0.66
0.64
0.62
0.59
0.55
0.51

0.86
0.81
0.79
0.76
0.73
0.69
0.66
0.62
0.58
0.55

0.85
0.80
0.77
0.75
0.72
0.69
0.66
0.63
0.60
0.55

0.79
0.74
0.71
0.68
0.65
0.63
0.59
0.56
0.51
0.48

0.70
0.68
0.66
0.64
0.61
0.57
0.54
0.51

0.87
0.83
0.80
0.78
0.75
0.73
0.70
0.67
0.64
0.60

® 3.1.21 GDAPS #AEA4 500hPa 1% Mean Error [m] #

LS|

o|N

=

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

-1.48
-2.93
-3.79
-4.45
-4.91
-5.06
-5.48
-5.89
-6.27
-6.26

-1.42
-2.69
-3.45
-4.19
-4.80
-5.29
-5.28
-5.44
-5.89
-6.65

-1.22
-2.28
-2.66
-3.01
-3.43
-3.81
-4.23
-4.35
-4.71
-5.58

-1.74
-2.64
-2.67
-2.49
-2.37
-2.18
-2.46
-2.81
-3.01
-3.34

-1.37
-2.19
-2.27
-2.12
-1.97
-1.83
-1.79
-1.52
-1.11
-1.22

-0.98
-2.08
-2.89
-3.45
-3.92
-4.34
-5.08
-5.86
-6.58
-6.70

-1.13
-2.56
-3.59
-4.54
-5.44
-6.29
-7.27
-8.00
-8.34

-1.10
-2.61
-3.64
-4.50
-5.37
-6.16
-7.45
-8.70
-9.36

-0.98
-2.52
-3.81
-4.87
-5.61
-6.46
-7.58
-8.54
-9.46

-8.79 -10.19 -10.04

-0.85
-1.73
-2.37
-3.09
-3.83
-4.17
-4.73
-5.14
-5.29
-4.88

-0.74
-1.69
-2.56
-3.22
-4.15
-5.14
-6.12
-6.85
-8.12
-9.09

-1.46
-3.19
-4.48
-5.45
-6.46
-7.65
-8.88

-10.37
-11.80
-13.11

-1.21
-2.43
-3.18
-3.78
-4.36
-4.87
-5.53
-6.12
-6.66
-7.15
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# 3.1.22 GDAPS A =AY 500hPa 1% RMSE [m] #44%

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct. Nov.

Dec.

Ave.

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

4.12
6.53
7.78
8.97
10.14
11.46
13.01
14.66
15.85
16.79

4.07
6.34
7.67
8.81
9.96
11.18
12.22
13.20
14.35
15.90

3.52
5.44
6.48
7.24
8.43
9.60
10.87
11.94
13.26
14.33

3.70
5.25
6.14
6.85
7.68
8.89
10.20
11.95
13.37
13.88

3.58
5.13
6.17
7.03
8.14
9.38
10.92
12.07
12.91
14.25

3.88
5.61
6.97
8.11
9.25
10.49
12.10
13.59
15.06
16.08

3.76
5.69
7.47
8.85
10.41
12.03
13.81
15.33
16.32
17.50

3.67
5.55
7.34
8.56
9.96
11.29
13.07
14.79
15.78
17.18

3.47
5.18
6.99
8.40
9.68
11.18
12.76
14.19
15.53
16.29

3.40 3.18
4.69 4.84
6.02 6.18
7.27 7.17
8.64 8.51
9.87 10.08
11.28 11.50
12.71 12.63
14.12 14.20
14.80 15.78

3.30
5.64
7.19
8.68
10.56
12.23
14.16
15.95
17.69
19.23

3.64
5.49
6.87
8.00
9.28
10.64
12.16
13.58
14.87
16.00

# 3.1.23 GDAPS H =A< 500hPa 1% Sl

Score [F3}

d] &

A=

—1a

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct. Nov.

Dec.

Ave.

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

31.77
39.65
45.23
49.39
53.13
56.92
60.89
64.96
67.56
69.92

32.83
40.85
46.83
51.52
55.52
58.65
61.90
65.11
68.20
70.74

34.56
42.26
47.36
51.52
55.10
58.84
62.71
65.77
68.68
71.31

34.52
42.08
47.33
51.51
54.64
57.71
61.19
65.26
69.15
72.07

30.08
36.86
41.48
45.68
49.59
53.96
57.82
61.15
64.08
66.92

31.48
38.81
43.68
48.06
51.27
54.85
58.19
60.87
64.15
66.83

29.70
37.39
42.86
47.65
52.10
55.93
58.88
62.45
64.76
67.55

29.36
37.18
42.66
47.03
51.12
54.52
57.75
60.48
63.19
65.05

31.93
40.40
46.32
51.29
55.15
59.09
62.46
64.74
67.62
69.55

31.05 31.89
39.06 40.14
44.53 45.97
49.20 50.26
53.05 54.23
56.67 58.62
60.95 62.71
65.00 66.40
69.01 69.14
71.93 71.62

29.60
37.93
43.40
48.12
52.75
56.90
60.80
65.28
68.29
71.30

31.56
39.38
44.80
49.27
53.14
56.89
60.52
63.96
66.99
69.57

3 3.1.24 GDAPS A=X9 500hPa 1% Anomaly

Correlation

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Ave.

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

0.97
0.92
0.89
0.86
0.82
0.77
0.71
0.62
0.55
0.50

0.97
0.92
0.88
0.85
0.81
0.76
0.71
0.66
0.60
0.54

0.97
0.92
0.89
0.87
0.82
0.77
0.72
0.66
0.58
0.50

0.97
0.95
0.93
0.91
0.89
0.85
0.80
0.73
0.66
0.62

0.99
0.97
0.96
0.95
0.92
0.90
0.87
0.84
0.81
0.76

0.72
0.68
0.67
0.65
0.63
0.60
0.56
0.52
0.46
0.40

0.88
0.87
0.85
0.84
0.80
0.74
0.69
0.62
0.56
0.49

0.81
0.79
0.77
0.75
0.73
0.69
0.64
0.59
0.54
0.48

0.63
0.61
0.59
0.59
0.57
0.55
0.51
0.47
0.43
0.42

0.85
0.82
0.80
0.79
0.76
0.72
0.67
0.62
0.56
0.51
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#® 3.1.25 GDAPS A=A9 250hPa &

2=

4 Mean Error [m/s]

TRy

A5

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

-0.26
-0.26
-0.28
-0.31
-0.26
-0.26
-0.20
-0.17
-0.14
-0.14

-0.23
-0.31
-0.36
-0.34
-0.28
-0.19
-0.11
-0.07
-0.02

0.02

-0.22
-0.27
-0.29
-0.27
-0.22
-0.11

-0.11
-0.19
-0.27
-0.34
-0.35
-0.34

-0.11
-0.15
-0.18
-0.25
-0.25
-0.25

0.10 -0.30 -0.26

0.34
0.50
0.55

-0.27
-0.19
-0.14

-0.33
-0.36
-0.39

-0.18
-0.30
-0.44
-0.51
-0.56
-0.63
-0.71
-0.68
-0.65
-0.62

-0.23
-0.39
-0.43
-0.43
-0.38
-0.33
-0.32
-0.31
-0.28
-0.26

-0.25
-0.41
-0.46
-0.43
-0.32
-0.21
-0.17
-0.14
-0.23
-0.22

-0.23
-0.47
-0.59
-0.61
-0.62
-0.62
-0.58
-0.51
-0.45
-0.41

-0.26
-0.39
-0.49
-0.57
-0.58
-0.58
-0.60
-0.60
-0.63
-0.70

-0.31
-0.47
-0.65
-0.74
-0.78
-0.80
-0.86
-0.90
-0.91
-0.92

-0.26
-0.37
-0.48
-0.58
-0.64
-0.67
-0.63
-0.58
-0.56
-0.61

-0.22
-0.33
-0.41
-0.45
-0.44
-0.42
-0.39
-0.35
-0.33
-0.32

#® 3.1.26 GDAPS A =AY 250hPa &

2=

£ RMSE [m/s] ¥

=

Gy

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

4.07
5.67
6.77
7.70
8.64
9.51
10.27
10.91
11.50
12.02

3.78
5.26
6.23
7.05
7.80
8.54
9.28
9.87
10.29
10.81

3.79
5.35
6.41
7.23
7.92
8.63
9.28
9.96
10.65
11.25

3.84
5.51
6.58
7.41
8.15
8.95
9.77
10.44
11.10
11.74

3.78
5.41
6.54
7.41
8.12
8.95
9.82
10.55
11.10
11.70

3.63
5.13
6.17
7.11
8.00
8.75
9.56
10.36
11.23
12.01

3.48
4.92
6.00
6.92
7.73
8.42
9.07
9.76
10.50
10.98

3.49
4.92
5.92
6.69
7.41
8.17
8.92
9.49
10.00
10.52

3.37
4.78
5.82
6.67
7.49
8.16
8.80
9.30
9.88
10.35

3.43
4.92
6.10
7.07
7.94
8.81
9.58
10.44
11.32
12.08

3.51
5.03
6.12
7.04
7.88
8.80
9.56
10.29
10.99
11.64

3.58
5.09
6.10
6.99
7.86
8.72
9.68
10.57
11.36
11.97

3.65
5.17
6.23
7.11
7.91
8.70
9.47
10.16
10.83
11.42

3.1.2.3

g

iz

LS|
&

%!

o|N

¥ 3.1.27 GDAPS &y 3lH 7] F(MSLP) Mean Error [hPal

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Dec.

Ave.

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

-0.08
-0.13
-0.13
-0.09
-0.03
0.04
0.13
0.26
0.38
0.48

-0.07
-0.12
-0.15
-0.13
-0.12
-0.12
-0.07
-0.04

0.08

0.19

-0.02
-0.02
-0.04
-0.03
-0.02
0.00
0.03
0.06
0.06
0.05

-0.01
-0.03
-0.07
-0.05
-0.03
-0.06
-0.09
-0.13
-0.19
-0.35

0.02
0.07
0.07
0.06
0.00
-0.04
-0.09
-0.09
-0.11
-0.10

0.05
0.08
0.07
0.03
-0.01
-0.03
-0.09
-0.15
-0.22
-0.28

0.09
0.15
0.16
0.19
0.18
0.17
0.16
0.16
0.15
0.08

0.13
0.20
0.18
0.16
0.11
0.04
0.03
0.03
-0.02
-0.04

0.09
0.13
0.14
0.14
0.13
0.10
0.08
0.06
0.09
0.09

-0.11
-0.18
-0.18
-0.17
-0.12
-0.08
0.00
0.13
0.25
0.41

0.01
0.01
0.00
0.00
0.00
0.00
0.01
0.03
0.04
0.04
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F# 3.1.28 GDAPS &hb+ 3l H 7] H(MSLP) RMSE [hPa]

445

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

1.28
2.00
2.77
3.69
4.69
5.73
6.59
7.43
8.10
8.66

1.14
1.90
2.81
3.92
5.07
6.09
7.03
7.60
8.21
8.75

1.16
1.85
2.74
3.90
5.25
6.53
7.56
8.66
9.58
9.94

1.31
2.09
3.15
4.42
5.87
7.17
8.15
9.18
10.07
10.90

1.32
2.22
3.40
4.64
5.87
7.24
8.43
9.24
10.01
10.75

1.12
2.05
3.23
4.60
6.05
7.66
9.17
10.35
11.39
11.85

1.20
2.20
3.46
4.97
6.65
8.08
9.47
10.45
11.27
12.23

1.20
2.18
3.33
4.75
6.49
8.11
9.29
10.41
11.29
12.00

1.15
2.16
3.43
4.82
6.17
7.42
8.66
9.74
10.69
11.38

1.12
1.96
2.92
4.16
5.61
6.97
8.07
9.39
10.40
11.08

1.03
1.84
2.86
4.07
5.31
6.53
7.64
8.63
9.34
9.80

0.96
1.68
2.53
3.53
4.60
5.59
6.45
7.31
8.02
8.80

1.17
2.01
3.05
4.29
5.64
6.93
8.04
9.03
9.86
10.51

3 3.1.29 GDAPS &b+ sl 7]4(MSLP) S1 Score [F3H4]

o

47

=
)

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

19.99
28.11
35.70
43.54
50.60
57.39
63.36
67.46
71.13
74.00

17.94
26.49
34.65
43.30
50.94
57.79
63.50
67.10
70.66
73.55

17.43
25.33
33.74
42.51
51.61
59.39
65.14
70.43
73.69
75.59

18.33
26.97
35.79
44.78
53.66
60.93
66.29
71.53
74.90
78.88

17.63
27.15
36.87
45.65
53.28
60.73
65.82
69.15
72.34
74.78

15.42
24.71
34.07
43.46
52.28
60.47
67.56
72.72
77.03
78.56

15.88
26.04
36.14
45.66
54.29
61.37
67.50
71.86
74.48
77.83

15.85
25.62
35.09
44.37
53.71
61.72
67.08
71.04
74.15
76.51

15.56
25.58
35.62
44.71
52.74
59.54
65.38
70.01
74.40
77.24

15.62
24.44
32.77
41.41
49.52
56.43
62.17
68.41
72.31
75.19

15.70
24.85
33.72
42.47
50.75
58.04
63.84
68.42
71.44
73.50

15.39
23.79
31.82
39.95
47.43
53.88
58.72
63.26
67.20
69.82

16.73
25.76
34.67
43.48
51.73
58.97
64.70
69.28
72.81
75.45

ER

3.1.30 GDAPS ZHF 850hPa 712 Mean Error [T]

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Nov.

Dec.

Ave.

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

-0.03
-0.07
-0.10
-0.14
-0.17
-0.18
-0.18
-0.21
-0.24
-0.27

-0.02
-0.06
-0.09
-0.12
-0.15
-0.19
-0.20
-0.20
-0.22
-0.23

-0.09
-0.14
-0.16
-0.17
-0.17
-0.17
-0.18
-0.18
-0.17
-0.17

-0.17
-0.28
-0.33
-0.36
-0.38
-0.36
-0.33
-0.34
-0.35
-0.32

-0.26

-0.40

-0.46

-0.50

-0.52
-0.52
-0.49
-0.41
-0.32
-0.26

-0.30 -0.31

-0.49
-0.61
-0.69
-0.73
-0.77
-0.78
-0.83
-0.86
-0.83

-0.52
-0.66
-0.76
-0.83
-0.85
-0.86
-0.89
-0.95
-0.98

-0.30
-0.51
-0.66
-0.76
-0.82
-0.86
-0.91
-0.92
-0.92
-0.89

-0.08
-0.16
-0.25
-0.32
-0.38
-0.41
-0.43
-0.46
-0.48
-0.50

-0.04
-0.09
-0.14
-0.19
-0.25
-0.31
-0.38
-0.41
-0.44
-0.46

-0.17
-0.28
-0.36
-0.42
-0.47
-0.49
-0.51
-0.53
-0.54
-0.54
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# 3.1.31 GDAPS w8k 850hPa 7] RMSE [TC] 4%

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

0.90
1.29
1.62
1.96
2.33
2.78
3.14
3.48
3.75
3.88

0.86
1.29
1.69
2.11
2.51
2.96
3.40
3.69
3.97
4.22

0.91
1.33
1.73
2.20
2.70
3.19
3.63
3.98
4.19
4.43

0.99
1.46
1.92
2.39
2.89
3.40
3.78
4.14
4.50
4.88

1.01
1.53
2.04
2.51
2.97
3.46
3.95
4.22
4.40
4.63

0.97
1.51
1.96
2.44
2.90
3.35
3.80
4.25
4.54
4.70

0.98
1.56
2.05
2.54
3.02
3.48
3.91
4.31
4.64
4.86

0.99
1.56
2.07
2.56
3.10
3.59
3.94
4.25
4.52
4.76

0.97
1.53
2.04
2.56
3.07
3.56
3.98
4.37
4.75
4.96

0.92
1.42
1.85
2.29
2.79
3.27
3.64
4.05
4.42
4.68

0.88
1.33
1.72
2.17
2.61
3.02
3.45
3.77
4.06
4.28

0.85
1.28
1.65
2.02
2.40
2.79
3.09
3.41
3.69
3.97

0.94
1.42
1.86
2.31
2.77
3.24
3.64
3.99
4.29
4.52

¥ 3.1.32 GDAPS b+

850hPa 7]& S1 Score [ ¥AF

d] &

Gk oy

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

31.42
42.59
49.55
55.17
60.31
65.05
68.71
71.83
73.93
75.39

28.80
40.34
47.95
54.63
59.96
64.87
68.99
71.52
73.57
75.24

27.47
38.19
45.84
53.02
59.07
64.40
68.46
71.17
72.51
74.45

27.25
38.22
46.31
52.94
58.98
64.38
67.85
70.86
72.91
75.26

27.83
40.05
48.87
55.46
61.00
65.37
69.42
71.45
72.39
73.93

28.01
40.36
48.49
55.44
60.78
65.50
69.25
72.14
74.10
75.02

28.40
41.78
50.46
57.36
62.75
67.36
70.29
72.67
74.53
75.63

27.86
40.45
49.23
55.91
61.76
66.67
69.35
71.38
72.82
74.34

26.91
39.37
48.03
54.74
59.68
64.05
67.30
70.48
72.38
73.79

27.52
39.66
47.89
54.24
59.76
64.25
67.52
70.87
73.32
75.31

29.11
41.14
49.00
55.86
61.16
65.59
69.24
72.03
74.34
75.91

29.86
41.77
49.49
55.70
60.78
65.18
68.43
70.86
73.06
75.25

28.37
40.33
48.43
55.04
60.50
65.22
68.73
71.44
73.32
74.96

¥ 3.1.33 GDAPS b+

850hPa 7] Anomaly Correlation [

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Ave.

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

0.97
0.94
0.90
0.85
0.79
0.71
0.63
0.54
0.47
0.43

0.97
0.94
0.90
0.84
0.77
0.69
0.59
0.51
0.42
0.34

0.97
0.94
0.90
0.84
0.75
0.65
0.55
0.45
0.39
0.32

0.98
0.95
0.92
0.88
0.82
0.75
0.69
0.62
0.55
0.48

0.98
0.95
0.92
0.87
0.82
0.76
0.69
0.65
0.62
0.58

0.96
0.94
0.91
0.88
0.83
0.78
0.71
0.64
0.59
0.56

0.96
0.93
0.91
0.87
0.83
0.78
0.72
0.67
0.61
0.57

0.95
0.93
0.91
0.88
0.83
0.77
0.72
0.68
0.63
0.59

0.95
0.92
0.88
0.84
0.78
0.71
0.65
0.58
0.51
0.46

0.97
0.94
0.90
0.86
0.79
0.72
0.65
0.58
0.51
0.46
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¥ 3.1.34 GDAPS b+

500hPa % Mean Error [m]

FCST

Jan.

Feb.

Mar.

Apr. May.

Jun.

Jul. Aug.

Oct.

Nov.

Dec. Ave.

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

1.06
1.51
2.18
3.08
3.97
4.71
5.71
6.57
7.32
7.81

0.57
0.80
0.92
1.39
2.00
2.51
3.35
4.11
5.12
5.53

0.41
0.56
0.79
1.18
1.71
2.19
2.80
3.32
3.37
3.47

-0.25
-0.66

-1.00
-1.49
-1.08 -2.05
-0.96 -2.42
-0.77 -2.75
-0.33 -2.67
-0.10 -2.34
0.17
0.41
0.05

-2.03
-4.06
-5.68
-7.10
-8.15
-9.12

-10.01
-0.86 -10.92 -10.68 -11.04
0.45 -11.80 -11.17 -11.99 -10.07
1.60 -11.76 -12.10 -12.27 -10.54

-2.05
-4.13
-5.67
-6.97
-8.25 -8.66
-9.17 -9.76
-9.85 -10.42

-1.89
-3.99
-5.80
-7.22

-4.76
-6.12
-7.22
-8.10
-8.72
-9.49

-0.77
-2.02
-2.92
-3.61
-4.22
-4.69
-5.28
-5.76
-6.53
-7.61

-0.55
-1.54
-2.33
-3.15
-3.54
-3.60
-3.94
-3.92
-3.85
-4.00

-0.11
-0.71
-1.05
-1.33
-1.30
-1.34
-1.19
-0.54

0.07

0.98

-0.68
-1.59
-2.29
-2.77
-3.10
-3.28
-3.33
-3.25
-3.22
-3.24

¥ 3.1.35 GDAPS b+

500hPa 1% RMSE [m]

FCST

Jan.

Feb.

Mar.

Apr. May.

Jun.

Jul.

Sep.

Oct.

Nov.

Dec. Ave.

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

10.52
18.75
27.63
37.16
47.32
60.26
70.64
80.37
87.67

9.78
18.29
28.04
40.69
53.74
66.65
79.89
87.67

9.68
17.60
28.29
41.46
57.82
71.47
84.39

10.28
19.08
30.16
44.06
60.31
75.94
89.19

10.62
20.36
33.16
46.66
60.04
75.68
91.85

10.33
20.28
32.69
46.73
62.21
79.40
96.26

96.84 100.84 103.72 111.01
96.48 107.75 114.19 112.78 123.31 120.67 117.41 114.16 111.55 104.00
94.13 104.56 114.38 127.30 122.44 129.80 131.11 126.22 122.55 121.83 110.20 105.28 117.48

10.83
21.64
34.68
49.43
67.29
82.91
98.73

10.50
20.41
31.76
46.80
64.39
81.16
92.99

10.31
20.88
33.48
47.60
62.53
77.32
92.46

111.42 106.06 104.54

9.64
18.58
28.70
41.89
57.23
72.98
85.20
98.69

9.27
18.11
29.10
42.33
55.68
69.68
82.82
94.44

8.48
16.45
26.10
37.92
49.93
61.68
73.22 86.47
85.05 98.39
95.00 108.75

10.02
19.20
30.32
43.56
58.21
72.93

ER

3.1.36 GDAPS Wyt

500hPa 1% S1 Score [FAF

o
p e

]

LS|
&

i

%!

o|\

FCST

Jan.

Feb.

Mar.

Apr. May.

Jun.

Jul.  Aug.

Sep.

Oct.

Nov.

Dec. Ave.

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

12.85
20.76
28.02
34.97
41.14
47.73
53.35
57.62
60.78
63.49

11.99
19.83
27.20
34.75
42.13
48.60
54.49
58.61
62.25
65.65

11.49
18.83
26.72
34.71
43.42
50.23
56.11
60.69
64.31
66.65

11.52
19.17
26.86
34.71
42.87
49.51
54.92
59.90
64.19
68.53

11.57
19.83
28.38
36.07
42.66
49.14
54.83
58.43
61.40
64.46

10.86
18.73
26.45
34.19
41.74
49.18
55.43
60.62
64.52
66.19

11.28
20.01
28.56
36.40
43.70
50.15
55.68
59.81
62.61
65.58

10.98
19.26
26.85
34.66
42.35
49.29
53.98
58.20
61.56
63.71

10.77
19.07
27.23
34.73
41.54
47.58
53.18
57.23
60.80
63.65

10.82
18.70
25.84
33.51
40.58
47.12
52.34
57.47
61.46
64.96

11.01
19.15
26.99
34.62
41.61
48.22
54.12
58.91
62.22
63.89

10.59
18.04
25.36
32.65
39.31
45.23
49.97
54.72
58.75
62.08

11.31
19.28
27.04
34.66
41.92
48.50
54.03
58.52
62.07
64.90
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¥ 3.1.37 GDAPS ¥4k 500hPa 2% Anomaly Correlation [$x¢] 4 4=

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

24H 0.99 1.00 1.00 1.00 1.00 0.99 0.98 0.98 0.98 0.99 0.99 1.00 0.99
48H 0.98 0.99 098 098 098 0.98 0.97 097 097 098 0.98 0.99 0.98
72H 0.96 096 096 096 096 096 095 095 095 096 0.95 0.96 0.96
96H 0.92 092 091 091 092 092 091 091 090 092 091 0.93 0.92
120H 0.87 0.87 0.83 0.84 0.86 0.86 0.85 0.84 0.84 0.85 0.85 0.87 0.85
144H 0.79 0.79 0.74 0.75 0.78 0.78 0.77 0.76 0.75 076 0.75 0.80 0.77
168H 0.70 0.70 0.63 0.66 0.68 0.67 0.67 0.68 0.65 0.68 0.65 0.72 0.67
192H 0.61 0.63 0.50 056 0.60 0.55 0.59 0.59 055 0.57 0.55 0.61 0.58
216H 0.53 0.56 0.38 043 0.53 044 053 051 046 046 046 0.51 048
240H 046 048 031 030 044 040 045 044 038 0.37 0.39 0.41 0.40

¥ 3.1.38 GDAPS &4k 250hPa ¥4 Mean Error [m/s] B4 HZ

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

24H -0.12 -0.11 -0.05 -0.02 0.06 0.15 0.11 0.12 0.12 0.06 0.00 -0.02 0.03
48H  -0.27 -0.29 -0.14 -0.04 0.05 0.27 0.13 0.17 0.16 0.10 0.01 -0.09 0.01
720 -0.46 -0.43 -0.17 -0.07 0.01 0.34 0.08 0.20 0.11 0.09 -0.04 -0.17 -0.04
96H -0.66 -0.50 -0.16 -0.12 0.00 0.35 0.06 0.24 0.05 0.07 -0.08 -0.30 -0.09
120H -0.77 -0.59 -0.21 -0.04 0.07 0.24 -0.01 0.19 0.03 0.08 -0.21 -0.45 -0.14
144H -0.83 -0.64 -0.25 0.01 0.07 0.15 -0.06 0.11 0.01 0.11 -0.34 -0.51 -0.18
168H -0.84 -0.75 -0.29 0.02 0.07 0.15 -0.08 -0.01 -0.02 0.26 -0.49 -0.54 -0.21
192H -0.85 -0.85 -0.27 0.05 -0.01 0.21 -0.08 -0.02 -0.02 0.44 -0.58 -0.61 -0.22
216H -1.01 -0.89 -0.21 0.08 -0.03 0.23 0.05 -0.08 -0.09 0.53 -0.55 -0.56 -0.21
240H -1.12 -1.02 -0.21 0.18 -0.01 0.24 0.20 -0.05 -0.24 0.45 -0.59 -0.59 -0.23

# 3.1.39 GDAPS 8k 250hPa ¥4 RMSE [m/s] #X44H%

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

24H 431 4.16 4.19 4.44 459 441 436 4.26 4.04 434 4.20 4.25 4.30
48H 6.84 6.66 6.52 7.08 7.41 7.08 7.24 7.05 6.79 6.94 6.79 6.82 6.94
72H 9.24 9.16 9.05 9.79 10.31 9.85 10.24 9.63 9.57 9.53 9.56 9.37 9.61
96H 11.59 11.81 11.95 12.64 13.17 12.84 13.27 12.64 12.34 12.29 12.56 11.94 12.42
120H 13.88 14.37 14.90 15.69 16.03 15.83 16.57 15.97 14.97 15.25 15.57 14.58 15.30
144H 16.20 16.71 17.63 18.76 18.94 19.03 19.32 18.98 17.47 18.21 18.38 16.97 18.05
168H 18.31 19.13 20.26 21.22 21.62 22.14 21.72 21.22 20.16 20.86 20.80 19.07 20.54
192H 20.00 20.89 21.97 23.34 23.32 24.85 23.95 23.40 22.35 23.39 23.05 20.91 22.62
216H 21.19 22.78 23.69 25.41 24.64 27.14 25.80 25.10 24.00 25.66 24.77 22.50 24.39
240H 22.49 23.98 24.96 27.47 26.37 28.43 27.81 26.55 25.57 27.50 25.95 23.99 25.92
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3.1.3 ARTFHEED AF HF

3.1.3.1 ZHAFE 0] &3} ofro} Iy A=

3 3.1.40 GDAPS o}AJo} 850hPa 7] Mean Error [C] #=HZF

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

24H -0.19 -0.34 -0.11 -0.09 0.20 0.30 041 0.35 0.17 -0.12 -0.18 -0.28 0.01
48H -0.44 -0.41 -0.28 -0.26 0.19 0.41 0.55 045 0.19 -0.32 -0.26 -0.49 -0.06
72H -0.49 -0.49 -0.39 -0.33 0.06 0.41 0.61 047 0.24 -0.40 -0.34 -0.62 -0.11
96H -0.52 -0.43 -0.46 -0.43 -0.04 0.39 0.62 0.52 0.20 -0.43 -0.36 -0.74 -0.14
120H -0.67 -0.37 -0.64 -0.41 -0.02 0.43 0.53 0.54 0.14 -0.55 -0.41 -0.82 -0.19
144H -0.78 -0.44 -0.62 -0.31 -0.24 0.50 0.45 0.57 0.05 -0.77 -0.49 -0.86 -0.25
168H -0.88 -0.87 -0.46 -0.17 -0.27 0.58 0.40 0.55 -0.04 -0.8 -0.38 -1.08 -0.29
192H -1.04 -1.11 -0.28 0.07 -0.21 0.71 042 043 -0.07 -0.73 -0.54 -1.04 -0.28
216H -0.87 -1.27 0.07 0.15 -0.33 0.66 0.40 0.32 -0.18 -0.54 -0.57 -1.28 -0.29
240H -0.93 -1.28 0.33 -0.14 -0.27 0.64 0.34 0.20 -0.13 -0.74 -0.78 -1.24 -0.33

¥ 3.1.41 GDAPS o}A]¢} 850hPa 7]& RMSE [C] #&=HZ=

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

24H 160 1.55 1.26 133 139 1.30 1.31 1.18 1.24 121 1.27 1.29 1.33
48H 1.88 1.86 1.54 1.65 1.67 160 1.67 147 150 140 150 1.66 1.62
72H 215 219 1.83 2.00 2.00 1.92 192 173 173 169 1.72 1.87 1.90
96H 2.39 2.63 2.16 241 242 2.07 212 196 2.00 192 200 225 219
120H 2.62 3.02 2.54 294 279 230 229 210 214 227 240 270 2.51
144H 3.09 3.37 2.99 340 3.33 261 244 230 248 260 2.84 3.00 2.87
168H 3.51 3.59 340 3.76 3.60 2.82 257 256 2.87 296 339 338 3.20
192H 3.95 3.78 3.71 4.256 4.03 3.18 279 2.66 3.20 339 3.79 3.62 3.53
216H 4.13 4.16 3.94 4.49 459 3,51 2.84 295 3.38 348 4.24 413 3.82
240H 4.39 4.76 4.38 4.73 4.90 3.70 2.88 3.12 3.54 3.63 4.48 4.38 4.07

¥ 3.1.42 GDAPS o}AJ¢} 850hPa 7]& TREND [Fx9] #=4

ofN

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

24H 083 0.88 091 093 089 084 0.78 0.81 0.87 0.89 0.90 0.88 0.87
48H 0.85 0.89 0.93 0.94 092 087 079 083 0.90 093 093 091 0.89
72H 083 0.88 0.92 091 092 0.85 080 083 091 092 093 090 0.88
96H 0.82 0.86 0.90 0.86 0.90 0.83 0.77 082 091 092 091 0.89 0.87
120H 0.81 0.83 0.85 0.80 0.89 0.79 072 0.81 0.90 0.89 0.89 0.85 0.84
144H 0.76 0.81 0.78 0.76 0.85 0.75 0.69 0.81 0.85 0.87 0.85 0.79 0.80
168H 0.73 0.81 0.76 0.70 0.81 0.70 0.68 0.78 0.79 0.80 0.79 0.68 0.75
192H 0.70 0.80 0.75 0.65 0.73 0.63 0.66 0.76 0.73 0.73 0.73 0.68 0.71
216H 0.65 0.77 0.74 0.58 0.64 0.56 0.65 0.72 0.69 0.67 0.60 0.66 0.66
240H 0.64 0.68 0.73 0.60 0.59 0.51 0.64 0.67 0.68 0.65 059 0.65 0.64
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¥ 3.1.43 GDAPS ©o}A]o} 500hPa % Mean Error [m/s] #=A=

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

24H -6.2 -4.06 -4.30 -1.80 0.92 1.21 2.03 296 176 131 1.21 -1.21 -0.51
48H -8.53 -4.93 -5.11 -0.92 1.39 1.15 246 341 1.67 0.55 0.33 -2.36 -0.91
72H -7.47 -2.86 -3.75 2.07 205 223 343 4.53 260 -0.03 1.34 -3.46 0.06
96H -6.30 -1.22 -2.30 3.94 343 1.70 2.32 449 391 -1.88 1.52 -6.19 0.29
120H -9.70 0.10 -2.86 5.87 3.06 0.51 033 3.40 3.03 -1.76 1.85 -7.66 -0.32
144H -12.77 -1.65 -3.75 5.95 4.67 -1.08 -2.29 1.70 1.74 -3.45 1.97 -8.82 -1.48
168H -16.63 -2.75 -2.58 848 6.13 -1.62 -2.47 1.70 3.24 -4.44 3.93 -9.47 -1.37
192H -20.78 -4.13 -0.70 11.83 7.34 -2.44 -0.68 0.81 3.86 -4.94 4.10 -8.42 -1.18
216H -22.71 -7.59 3.09 8.72 8.74 -2.95 -1.83 0.42 0.74 -3.40 0.15-1021 -2.24
240H -24.06 -9.83 2.50 8.74 9.72 -1.78 -4.29 0.74 -0.58 -4.41 2.03 -14.51 -2.98

¥ 3.1.44 GDAPS o}AJo} 500hPa i1%= RMSE [m/s] #S5HF

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

24H 14.55 12.96 12.73 12.31 12.82 13.33 13.30 12.93 11.99 11.37 11.51 12.54 12.70
48H 17.99 17.74 16.35 16.82 17.16 16.64 16.36 15.60 14.29 13.64 14.15 15.46 16.02
72H 21.51 22.93 21.62 22.88 21.75 19.30 20.14 19.04 17.38 17.03 18.41 20.59 20.22
96H 26.15 30.48 28.58 29.19 28.31 22.04 23.47 23.06 20.82 21.91 24.39 27.28 25.47
120H 34.00 37.39 35.24 36.93 34.68 26.74 26.54 26.43 27.14 28.79 31.32 34.71 31.66
144H 41.92 41.61 42.38 44.39 41.23 29.28 30.05 29.54 33.79 35.66 39.63 40.25 37.48
168H 52.66 45.41 48.59 50.69 48.00 33.78 33.61 32.92 39.84 42.82 45.20 46.74 43.36
192H 57.96 49.67 55.63 57.21 52.18 39.16 38.46 37.24 44.17 49.36 52.42 51.01 48.71
216H 59.72 58.00 63.22 63.17 61.37 44.95 41.62 40.99 46.90 50.72 57.15 57.55 53.78
240H 69.36 69.05 71.69 65.92 65.42 47.58 43.30 41.19 51.59 54.54 66.40 66.19 59.35

¥ 3.1.45 GDAPS ©o}A]o} 500hPa i%= TREND [} ]

e

A5

i

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

24H 096 0.97 097 097 095 092 088 089 093 097 097 097 0.95
48H 096 096 098 0.97 096 093 091 092 095 098 098 097 0.96
72H 094 094 098 096 094 092 090 091 095 097 097 0.96 0.95
96H 0.92 092 0.96 092 091 089 0.88 0.89 094 096 0.96 0.94 0.92
120H 0.89 0.88 091 0.88 0.88 0.83 084 0.8 091 093 094 0.92 0.89
144H 0.85 0.86 0.85 0.85 0.83 0.78 0.79 0.84 0.88 0.88 0.90 0.88 0.85
168H 0.80 0.84 0.81 0.81 0.79 0.73 078 0.80 0.83 0.80 0.88 0.80 0.81
192H 0.80 0.81 0.83 0.78 0.77 069 0.74 0.76 0.78 0.73 0.81 0.75 0.77
216H 0.79 0.75 0.78 0.72 0.70 0.63 0.73 0.73 0.75 0.71 0.73 0.74 0.73
240H 0.72 066 0.74 0.73 0.69 0.58 0.73 0.72 0.72 0.68 0.65 0.67 0.69
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¥ 3.1.46 GDAPS o}A]o}

250hPa &

ot
=

Mean Error [m/s] 3&

2_74%_

=

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

-0.89
-1.08
-1.16
-1.06
-0.86
-0.76
-0.53
-0.51
-0.12

0.04

-0.82
-1.21
-1.44
-1.71
-1.81
-1.49
-1.34
-1.62
-1.67
-1.69

-0.61
-0.95
-1.12
-1.28
-1.14
-1.09
-1.33
-1.48
-1.20
-1.55

-0.27
-0.68
-0.68
-0.82
-0.70
-0.91
-1.07
-1.23
-1.25
-1.52

-0.23
-0.56
-0.49
-0.61
-0.68
-0.88
-0.67
-0.52
-0.63
-0.89

-0.20
-0.35
-0.45
-0.42
-0.54
-0.70
-0.53
-0.43
-0.47
-0.46

-0.35
-0.75
-1.05
-1.13
-1.13
-1.31
-1.41
-1.29
-1.02
-0.88

-0.30
-0.36
-0.47
-0.43
-0.31
-0.34
-0.45
-0.54
-0.23
-0.35

-0.29
-0.44
-0.55
-0.48
-0.42
-0.51
-0.33
-0.37
-0.12
-0.04

-0.14
-0.28
-0.27
-0.27
-0.10
0.02
0.02
0.02
0.02
0.16

-0.31
-0.32
-0.31
-0.41
-0.67
-0.85
-0.60
-0.46
-0.64
-1.04

-0.40
-0.56
-0.61
-0.84
-0.95
-0.87
-0.69
-0.76
-0.85
-0.60

-0.40
-0.63
-0.72
-0.79
-0.78
-0.81
-0.74
-0.77
-0.68
-0.74

¥ 3.1.47 GDAPS o}A]o}

250hPa

= 2=
Chal

RMSE [m/s] &4

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

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

5.10
6.23
7.68
8.87
10.17
11.84
13.56
15.48
16.95
17.93

5.83

7.30

8.69
10.51
12.04
12.99
14.37
16.17
17.55
19.38

5.37

7.04

8.96
10.82
12.77
14.48
16.19
17.52
19.30
20.81

5.71

7.79

9.76
11.36
13.50
15.90
17.05
19.02
19.91
20.96

6.37

8.43
10.34
12.38
14.27
16.10
17.53
19.78
21.66
23.18

6.41

8.78
10.98
12.96
14.62
15.79
16.61

18.1
19.21
20.42

6.38

8.65
10.72
12.65
14.17
15.61
16.84
18.44
19.55
19.60

5.99

8.09
10.48
12.45
14.03
15.25
17.12
18.30
19.36
20.46

5.28

6.67

8.45
10.24
12.25
13.91
15.88
17.98
19.84
21.10

5.15

6.54

8.50
10.27
12.51
14.55
16.44
18.07
19.27
19.93

5.26
6.53
8.12
9.67
11.40
13.46
14.91
15.81
17.86
19.56

4.40
5.47
7.05
8.63
9.89
11.21
13.08
14.77
16.45
17.99

5.60

7.29

9.14
10.90
12.64
14.26
15.80
17.45
18.91
20.11
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3.1.3.2 GDAPS(N320L50) ASOS2 7=+ A%

# 3.1.48 GDAPS(N320L50) dt= 767 Aol et A< TS
Threshold = 0.1 mm Threshold = 5 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|{MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.19 0.19 0.18 0.18 0.17| 0.18 Jan.| 0.04 0.04 0.04 0.00 0.00f 0.02
Feb.| 0.39 0.39 0.37 0.37 0.37| 0.38] Feb.| 0.32 0.44 0.37 0.39 0.41| 0.38
Mar.| 0.38 0.42 0.39 0.40 0.36] 0.39] Mar.| 0.25 0.25 0.34 0.34 0.35] 0.31
Apr.| 0.55 0.55 0.53 0.51 0.45| 0.52 Apr.| 0.49 0.42 0.38 0.33 0.33] 0.39
May.| 0.44 0.44 0.43 0.43 0.43| 0.44| May.| 0.40 0.36 0.39 0.36 0.36] 0.37
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec
TOTAL| 0.4 0.41 0.39 0.38 0.36] 0.39|TOTAL| 0.39 0.37 0.36 0.34 0.35| 0.36
Threshold = 15 mm Threshold = 25 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.00 0.00 0.00 0.00 0.00|] 0.00] Jan.| 0.00 0.00 0.00 0.00 0.00f 0.00
Feb.| 0.53 0.60 0.67 0.61 0.57| 0.59|] Feb.| 0.49 0.62 0.27 0.31 0.21| 0.39
Mar.] 0.03 0.00 0.19 0.20 0.15| 0.12] Mar.] 0.00 0.00 0.00 0.13 0.20] 0.09
Apr.| 0.30 0.27 0.14 0.22 0.13] 0.21 Apr.| 0.00 0.02 0.00 0.00 0.00{ 0.00
May.| 0.31 0.33 0.27 0.26 0.30] 0.29] May.| 0.24 0.27 0.20 0.20 0.19/ 0.21
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec
TOTAL| 0.33 0.34 0.30 0.30 0.28| 0.31|TOTAL| 0.26 0.32 0.18 0.19 0.16/ 0.22
Threshold = 50 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL
Jan. - - - - = -
Feb.| 0.00 0.00 0.00 0.00 0.00| 0.00
Mar. - - - - - -
Apr.| 0.00 0.00 0.00 0.00 0.00| 0.00
May.| 0.03 0.12 0.03 0.06 0.02| 0.05
Jun.
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
TOTAL| 0.02 0.10 0.02 0.05 0.02| 0.04
2) ASOS: Automated Synoptic Observing System
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& 3.1.49 GDAPS(N320L50) ¥et= 7678 Aol tigt Z< ETS
Threshold = 0.1 mm Threshold = 5 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|{MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.10 0.11 0.10 0.09 0.09| 0.10 Jan.| 0.04 0.04 0.04 0.00 0.00{ 0.02
Feb.| 0.31 0.32 0.30 0.29 0.30| 0.30] Feb.| 0.29 0.42 0.35 0.37 0.39| 0.36
Mar.| 0.33 0.37 0.34 0.36 0.31| 0.34] Mar.| 0.24 0.24 0.33 0.33 0.34| 0.30
Apr.| 0.43 0.43 0.41 0.38 0.32] 0.39] Apr| 0.45 0.38 0.34 0.29 0.28| 0.35
May.| 0.29 0.29 0.29 0.28 0.28| 0.28] May.| 0.36 0.32 0.35 0.32 0.32| 0.34
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.30 0.31 0.30 0.28 0.26| 0.29|TOTAL| 0.37 0.35 0.34 0.32 0.32| 0.34
Threshold = 15 mm Threshold = 25 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL|
Jan.| 0.00 0.00 0.00 0.00 0.00{ 0.00 Jan.| 0.00 0.00 0.00 0.00 0.00{ 0.00
Feb.| 0.52 0.60 0.66 0.60 0.57| 0.59| Feb.| 0.48 0.62 0.27 0.30 0.20| 0.38
Mar.] 0.03 0.00 0.19 0.20 0.15| 0.12] Mar.] 0.00 0.00 0.00 0.12 0.20] 0.09
Apr.| 0.29 0.26 0.14 0.21 0.12] 0.20] Apr.| 0.00 0.02 0.00 0.00 0.00f 0.00
May.| 0.29 0.32 0.26 0.24 0.28| 0.27] May.| 0.23 0.26 0.19 0.18 0.18 0.20
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.33 0.34 0.29 0.29 0.27| 0.30|TOTAL| 0.26 0.32 0.18 0.19 0.15/ 0.22
Threshold = 50 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL
Jan. - - = - = -
Feb.| 0.00 0.00 0.00 0.00 0.00| 0.00
Mar. - - - - - -
Apr.| 0.00 0.00 0.00 0.00 0.00| 0.00
May.| 0.02 0.12 0.02 0.06 0.02| 0.05
Jun.
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
TOTAL| 0.02 0.10 0.02 0.05 0.02| 0.04

32 -



3 3.1.50 GDAPS(N320L50) et 7671 Aol ek 24 BIAS
Threshold = 0.1 mm Threshold = 5 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |[TOTAL
Jan.| 2.22 2.23 2.18 2.45 2.52| 2.32 Jan.| 0.22 0.38 0.32 0.30 0.38] 0.32
Feb.| 1.77 1.66 1.51 1.43 1.33 1.54| Feb.| 1.48 1.17 0.78 0.80 1.00 1.05
Mar.| 1.68 1.40 1.28 1.52 1.56| 1.49| Mar.| 0.67 0.61 0.98 0.81 0.97| 0.81
Apr.| 1.64 1.57 1.55 1.51 1.62 1.58 Apr.| 1.22 1.02 1.07 1.18 1.15 1.13
May.] 1.93 1.69 1.67 1.78 1.81| 1.78| May.| 1.08 0.83 0.81 1.10 0.97| 0.96
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 1.84 1.70 1.64 1.72 1.76/ 1.73|TOTAL| 1.12 0.91 0.90 1.02 1.01] 0.99
Threshold = 15 mm Threshold = 25 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.13 0.00 0.00 0.00 0.00| 0.03 Jan.| 0.00 0.00 0.00 0.00 0.00{ 0.00
Feb.| 1.21 1.00 0.85 0.81 0.94| 0.96| Feb.| 0.84 0.89 0.41 0.51 0.27| 0.58
Mar.| 0.41 0.32 0.68 0.64 1.09| 0.63]] Mar.] 0.00 0.00 0.00 0.80 1.40| 0.44
Apr.| 1.14 0.91 054 1.01 1.04] 0.93] Apr.| 1.00 0.86 0.61 0.82 0.93| 0.84
May.| 0.94 0.59 0.63 1.32 1.10| 0.92| May.| 0.74 0.44 0.43 1.47 0.81| 0.78
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 1.01 0.74 0.64 1.06 1.03| 0.90|TOTAL| 0.78 0.63 0.43 1.03 0.65| 0.70
Threshold = 50 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL
Jan. - - - = -
Feb.| 0.00 0.00 0.00 0.00 0.00, 0.00
Mar. - - - - - -
Apr.| 5.00 1.00 0.00 0.00 0.00 1.20
May.| 0.14 0.34 0.17 0.49 0.31] 0.29
Jun.
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
TOTAL| 0.23 0.30 0.14 0.40 0.26] 0.27
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3.1.3.3 GDAPS(N512L.70) ASOS #+ H%

3 3.1.51 GDAPS(N512L70) &wvtx 767) Al thgk 4= TS
Threshold = 0.1 mm Threshold = 5 mm
MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|{MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.
Jun.] 0.52 0.53 0.53 0.51 0.51 0.48] 0.51| Jun.| 0.65 0.60 0.59 0.54 0.54 0.49| 0.57
Jul.] 0.59 0.58 0.58 0.57 0.56 0.56| 0.57|| Jul.| 0.46 0.42 0.42 0.38 0.37 0.33| 0.40
Aug.| 0.50 0.47 0.47 0.45 0.42 0.39] 0.45| Aug.| 0.33 0.30 0.30 0.23 0.20 0.15] 0.25
Sep.| 0.47 0.44 0.42 0.38 0.37 0.39| 0.41| Sep.| 0.46 0.43 0.35 0.33 0.28 0.25| 0.35
Oct.| 0.56 0.56 0.53 0.49 0.50 0.40] 0.51| Oct.| 0.55 0.49 0.42 0.24 0.16 0.13| 0.34
Nov.| 0.54 0.57 0.56 0.56 0.50 0.51| 0.54| Nov.| 0.55 0.47 0.41 0.39 0.40 0.42| 0.44
Dec.| 0.47 0.45 0.45 0.42 0.40 0.38]| 0.43|| Dec.| 0.51 0.42 0.45 0.25 0.25 0.37| 0.38
TOTAL| 0.53 0.52 0.51 0.50 0.48 0.46| 0.50|TOTAL| 0.48 0.43 0.42 0.36 0.34 0.31| 0.39
Threshold = 15 mm Threshold = 25 mm
MONIH| 12H  24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOIAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.
Jun.| 0.58 0.55 0.51 0.42 0.42 0.38] 0.47| Jun.| 0.49 0.48 0.45 0.36 0.36 0.34] 0.41
Jul.| 0.36 0.31 0.27 0.23 0.17 0.12]| 0.24| Jul| 0.26 0.22 0.18 0.15 0.11 0.04| 0.16
Aug.| 0.19 0.17 0.18 0.12 0.08 0.05| 0.13| Aug.| 0.12 0.12 0.15 0.06 0.05 0.01| 0.08
Sep.| 0.21 0.24 0.22 0.12 0.12 0.05| 0.16| Sep.| 0.10 0.11 0.17 0.06 0.05 0.00| 0.08
Oct.| 0.54 0.32 0.36 0.12 0.02 0.05| 0.25] Oct.| 0.35 0.13 0.05 0.03 0.00 0.03| 0.10
Nov.| 0.53 0.28 0.09 0.12 0.19 0.26| 0.24| Nov.| 0.28 0.12 0.04 0.02 0.13 0.18] 0.13
Dec.| 0.24 0.24 0.19 0.06 0.06 0.19| 0.17|| Dec.| 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
TOTAL| 0.39 0.33 0.29 0.23 0.21 0.18] 0.27|TOTAL| 0.29 0.26 0.23 0.17 0.17 0.14] 0.21
Threshold = 50 mm
MONIH| 12H 24H 36H 48H 60H 72H |TOIAL
Jan.
Feb.
Mar.
Apr.
May.
Jun.| 0.15 0.33 0.25 0.21 0.15 0.17| 0.21
Jul.| 0.12 0.10 0.08 0.02 0.03 0.00| 0.06
Aug.| 0.08 0.10 0.08 0.05 0.01 0.00| 0.05
Sep.| 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
Oct.| 0.00 0.00 0.00 0.00 0.00 0.00| 0.00
Nov.| 0.09 0.06 0.00 0.00 0.05 0.12| 0.06
Dec. - - - - - - -
TOrAL| 0.11 0.16 0.13 0.09 0.08 0.07| 0.11
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¥ 3.1.52 GDAPS(N512L70) gt= 7671 XA thdt 7<= ETS

Threshold = 0.1 mm Threshold = 5 mm
MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|{MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.

Jun.| 0.33 0.34 0.35 0.33 0.33 0.29| 0.33| Jun.| 0.59 0.53 0.53 0.48 0.48 0.42] 0.50
Jul.| 0.25 0.23 0.24 0.24 0.24 0.23| 0.24] Jul.| 0.33 0.28 0.30 0.26 0.25 0.21| 0.27
Aug.| 0.21 0.19 0.18 0.16 0.13 0.09| 0.16| Aug.| 0.24 0.22 0.21 0.14 0.12 0.07| 0.17
Sep.| 0.35 0.33 0.31 0.28 0.26 0.28| 0.30| Sep.| 0.43 0.40 0.32 0.30 0.26 0.22| 0.32
Oct.| 0.50 0.50 0.47 0.43 0.45 0.34| 0.45| Oct.| 0.53 0.47 0.41 0.23 0.15 0.12| 0.33
Nov.| 0.40 0.44 0.44 0.44 0.37 0.38| 0.41| Nov.| 0.52 0.43 0.38 0.36 0.36 0.37| 0.40
Dec.| 0.40 0.38 0.39 0.36 0.33 0.30| 0.36| Dec.| 0.50 0.42 0.44 0.24 0.25 0.37| 0.37

TOTAL| 0.37 0.36 0.36 0.35 0.32 0.30| 0.34|TOIAL| 0.43 0.38 0.37 0.31 0.30 0.26] 0.34

Threshold = 15 mm Threshold = 25 mm
MNIH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.

Jun.| 0.54 0.51 0.47 0.38 0.38 0.33| 0.43| Jun.| 0.46 0.45 0.42 0.33 0.33 0.31| 0.38
Jul.| 0.30 0.24 0.21 0.18 0.12 0.07| 0.19| Jul| 0.22 0.18 0.14 0.12 0.09 0.02| 0.13
Aug.| 0.16 0.14 0.15 0.09 0.05 0.02| 0.10| Aug.| 0.11 0.10 0.13 0.05 0.03 0.00| 0.07
Sep.| 0.20 0.23 0.21 0.11 0.11 0.04| 0.15] Sep.| 0.10 0.11 0.16 0.06 0.04 0.00] 0.08
Oct.| 0.53 0.32 0.36 0.12 0.02 0.05| 0.24f| Oct.| 0.35 0.13 0.04 0.03 0.00 0.03| 0.10
Nov.| 0.52 0.27 0.08 0.11 0.17 0.24| 0.22| Nov.| 0.27 0.11 0.04 0.02 0.12 0.17] 0.12
Dec.| 0.23 0.24 0.19 0.06 0.05 0.19| 0.17|| Dec.| 0.00 0.00 0.00 0.00 0.00 0.00| 0.00

TOTAL| 0.36 0.31 0.26 0.21 0.18 0.16] O0.25|TOTAL| 0.27 0.24 0.22 0.16 0.16 0.12| 0.20
Threshold = 50 mm

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

Jan.
Feb.
Mar.
Apr.
May.
Jun.| 0.14 0.32 0.24 0.20 0.14 0.15] 0.20
Jul.l 0.11 0.09 0.06 0.02 0.03 -0.01| 0.05
Aug.| 0.08 0.10 0.08 0.04 0.01 0.00| 0.05
Sep.| 0.00 0.00 0.00 0.00 0.00 0.00{ 0.00
Oct.| 0.00 0.00 0.00 0.00 0.00 0.00] 0.00
Nov.| 0.09 0.06 0.00 0.00 0.05 0.12| 0.06
Dec. - - - - - - -
TOTAL| 0.11 0.16 0.12 0.08 0.07 0.07| 0.10
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¥ 3.1.53 GDAPS(N512L70) gt= 7678 Aol thak

7+ BIAS

Threshold = 0.1 mm

Threshold = 5 mm

36 -

MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|{MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.
Jun.| 1.75 1.71 1.65 1.62 1.63 1.71| 1.68| Jun.| 1.10 1.09 0.99 0.95 0.92 1.07| 1.02
Jul.| 1.68 1.57 1.52 1.47 1.44 1.43] 1.50| Jul| 1.18 1.11 0.98 0.84 0.90 0.80| 0.97
Aug.| 1.82 1.76 1.79 1.74 1.65 1.73| 1.75] Aug.| 1.19 1.17 1.23 1.17 1.04 1.02| 1.13
Sep.| 1.67 1.55 1.30 1.18 1.22 1.45] 1.40| Sep.| 1.04 1.07 0.90 0.79 0.84 0.89| 0.92
Oct.| 1.49 1.36 1.18 0.94 1.01 1.08] 1.18| Oct.| 0.88 0.84 0.54 0.26 0.26 0.16| 0.49
Nov.| 1.66 1.48 1.39 1.33 1.28 1.37| 1.42| Nov.| 0.98 0.92 0.86 0.75 0.96 1.20| 0.95
Dec.| 1.53 1.46 1.45 1.39 1.53 1.67| 1.50| Dec.| 0.89 0.71 0.87 0.41 0.44 0.58| 0.65
TOIAL| 1.67 1.60 1.53 1.46 1.44 1.52] 1.53|TOrAL| 1.11 1.07 0.98 0.87 0.88 0.91| 0.97
Threshold = 15 mm Threshold = 25 mm
MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.
Jun.| 0.95 0.98 0.94 0.83 0.86 0.96| 0.92| Jun.| 0.79 1.04 1.10 0.86 1.00 1.06| 0.98
Jul.| 0.80 0.75 0.60 0.52 0.53 0.48| 0.61] Jul.| 0.58 0.64 0.51 0.33 0.29 0.31| 0.44
Aug.| 0.63 0.67 0.85 0.59 0.57 0.55| 0.64| Aug.| 0.37 0.31 0.50 0.29 0.30 0.28] 0.34
Sep.| 0.72 0.90 0.81 0.73 0.83 0.29| 0.71| Sep.| 0.55 0.44 0.64 0.53 0.64 0.13| 0.48
Oct.| 0.82 0.74 0.51 0.16 0.06 0.09] 0.40| Oct.| 0.42 0.55 0.21 0.03 0.05 0.05| 0.22
Nov.| 0.75 0.55 0.41 0.33 0.78 0.97| 0.63| Nov.| 0.37 0.33 0.23 0.14 0.60 0.70| 0.40
Dec.| 0.40 0.73 1.47 0.20 0.27 0.27| 0.56| Dec.| 0.17 0.17 0.00 0.00 0.00 0.00| 0.06
TOTAL| 0.79 0.78 0.73 0.59 0.64 0.63| 0.69|TOIAL| 0.57 0.64 0.63 0.44 0.51 0.51| 0.55
Threshold = 50 mm
MNIH| 12H 24H 36H 48H 60H 72H |TOIAL
Jan.
Feb.
Mar.
Apr.
May.
Jun.| 0.34 0.96 1.27 0.98 1.30 1.33] 1.03
Jul.| 0.35 0.55 0.43 0.19 0.14 0.22| 0.31
Aug.| 0.15 0.16 0.28 0.19 0.09 0.08] 0.16
Sep.| 0.22 0.00 0.06 0.00 0.11 0.06{ 0.07
Oct.| 0.00 0.00 0.00 0.00 0.00 0.00] 0.00
Nov.| 0.24 0.28 0.10 0.00 0.38 0.62] 0.27
Dec. - - - - - - -
TOTAL| 0.29 0.53 0.57 0.37 0.44 0.49| 0.45
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3.22 AYdrred 4% HAF

3.2.2.1 RDAPS(UM 12km 1.38) ¥A4# A=

¥ 3.2.1 RDAPS(UM 12km L38) 850hPa 7]2¢] Mean Error [C] B4& A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.26 -0.26 -0.25 -0.27 -0.19 -0.25
24H -0.33 -0.36 -0.41 -0.43 -0.31 -0.37
36H -0.34 -0.40 -0.54 -0.55 -0.38 -0.44
48H -0.33 -0.39 -0.59 -0.64 -0.44 -0.48
60H -0.29 -0.36 -0.62 -0.68 -0.46 -0.48
72H -0.23 -0.28 -0.60 -0.69 -0.45 -0.45

¥ 3.2.2 RDAPS(UM 12km L38) 850hPa 7|22 RMSE [C] 4% AZF

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 1.23 1.27 1.23 1.24 1.23 1.24
24H 147 146 1.48 1.48 1.46 1.47
36H 1.64 1.66 1.69 167 1.65 1.66
48H 1.76 1.79 182 180 1.78 1.79
60H 1.89 1.97 196 1.95 1.91 1.94
72H 2.00 2.16 2.08 2.09 2.05 2.08

¥ 3.2.3 RDAPS(UM 12km L38) 850hPa 7]-29] S1 Score [Fx] 4% A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 63.25 63.29 64.91 67.72 68.90 65.61
24H 66.60 67.00 68.82 71.95 73.88 69.65
36H 67.77 68.67 70.37 73.85 76.12 71.36
48H 68.49 69.78 71.38 75.04 77.67 72.47
60H 69.22 70.90 72.35 76.39 78.85 73.54
72H 69.76 71.91 73.11 77.64 80.19 74.52

¥ 3.2.4 RDAPS(UM 12km L38) 500hPa i1%=¢2] Mean Error [T] 4% A=

FCST  Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -6.64 -4.00 -3.24 -2.10 -1.18 -3.43
24H -9.13 -4.85 -4.20 -1.95 -0.35 -4.10
36H -9.43 -5.27 -4.71 -1.98 0.02 -4.27
48H -8.86 -4.05 -4.09 -1.25 0.18 -3.61
60H -7.61 -1.83 -2.94 0.39 1.35 -2.13
72H -5.95 0.43 -1.99 1.24 240 -0.77
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¥ 3.2.5 RDAPS(UM 12km L38) 500hPa i1%¢] RMSE [C] 4% AZF

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

12H 9.62 7.26 6.47 583 5.65 6.97
24H 13.12 9.72 8.71 8.23 7.90 9.54
36H 14.95 12.78 10.89 10.88 10.81 12.06
48H 16.64 15.36 12.65 13.15 13.71 14.30
60H 18.19 18.37 14.78 16.06 16.63 16.81
72H 20.86 21.65 17.28 20.03 19.25 19.81

¥ 3.2.6 RDAPS(UM 12km 1.38) 500hPa %9 S1 Score [Fxt¥] 242 A

ofN

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

12H 36.69 33.83 28.66 28.91 34.83 32.58
24H 38.27 35.51 30.48 31.28 37.74 34.66
36H 39.28 37.09 31.82 33.07 40.27 36.31
48H 40.28 38.53 33.08 34.76 42.39 37.81
60H 41.32 40.00 34.47 36.58 44.55 39.38
72H 42.42 41.73 35.95 38.84 46.50 41.09

F 3.2.7 RDAPS(UM 12km L38) 300hPa #4292 Mean Error [m/s] 244 A=

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

12H -0.21 -0.22 -0.16 -0.09 0.12 -0.11
24H -0.06 -0.12 -0.07 -0.04 0.01 -0.06
36H -0.13 -0.32 -0.25 -0.15 -0.14 -0.20
48H -0.22 -0.45 -0.35 -0.32 -0.25 -0.32
60H -0.23 -0.53 -0.38 -0.46 -0.37 -0.39
72H -0.29 -0.65 -0.43 -0.53 -0.46 -0.47

# 3.2.8 RDAPS(UM 12km L38) 300hPa &<¢] RMSE [m/s] 2474 AF

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

12H 3.26 3.43 3.24 3.36 3.76 3.41
24H 457 492 4.61 4.95 5.50 4.91
36H 5.30 6.26 5.62 6.27 6.89 6.07
48H 5.86 7.27 6.60 7.39 8.07 7.04
60H 6.48 8.08 7.42 8.47 9.03 7.90
72H 7.03 8.98 8.29 9.46 9.97 8.75
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3.2.2.2 RDAPS(KWRF 10km L40: N320L50 ZAAA) 44 A%

# 3.2.9 RDAPS(KWRF 10km LAO: N320L50 78APd) 850hPa 71-2¢] Mean Error [T] ¥4 A5

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

12H -0.18 -0.13 -0.27 -0.22 -0.11 -0.18
24H -0.38 -0.37 -0.63 -0.53 -0.32 -0.45
36H -0.51 -0.51 -0.97 -0.81 -0.52 -0.66
48H -0.58 -0.53 -1.21 -1.06 -0.70 -0.82
60H -0.60 -0.53 -1.37 -1.34 -0.90 -0.95

3 3.2.10 RDAPS(KWRF 10km I40: N320L50 7AFd) 850hPa 7]-¢] RMSE [C] 4% A5

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

12H 0.90 0.93 0.83 0.83 0.85 0.87
24H 1.27 129 1.25 1.24 1.22 1.25
36H 1.53 1.59 1.65 1.55 1.48 1.56
48H 1.66 1.71 1.90 1.81 1.70 1.76
60H 1.72 1.82 2.10 2.07 1.90 1.92

3 3.2.11 RDAPS(KWRF 10km LAO: N320L50 ZgAP) 850hPa 71:2¢] S1 Score [FHA] #4474 25

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

12H 43.37 47.60 46.63 51.17 57.32 49.22
24H 52.35 58.34 56.62 63.00 68.88 59.84
36H 55.65 62.37 60.31 66.95 72.53 63.56
48H 57.06 64.46 62.27 69.10 74.69 65.52
60H 58.20 65.73 63.66 70.61 76.33 66.91

% 3.2.12 RDAPS(KWRF 10km TAO: N320L50 78APd) 500hPa 11%°] Mean Error [C] 244 A%

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

12H -10.85 -5.10 -5.83 -5.04 -1.07 -5.58
24H -1248 -5.34 -8.56 -6.59 -0.37 -6.67
36H -15.54 -6.64 -12.39 -9.40 -2.48 -9.29
48H -18.13 -6.45 -15.32 -11.96 -5.74 -11.52
60H -18.90 -5.13 -16.78 -14.32 -8.78 -12.78
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# 3.2.13 RDAPS(KWRF 10km 140: N320L50 Z8APd) 500hPa 12%=°] RMSE [C] 4% A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 13.06 8.85 9.47 8.56 7.10 9.41
24H 16.33 11.02 13.48 11.77 9.43 12.41
36H 21.01 14.48 18.64 16.06 12.38 16.51
48H 24.62 17.27 22.52 19.72 15.67 19.96
60H 26.22 19.91 24.49 23.56 19.56 22.75

# 3.2.14 RDAPS(KWRF 10km LA40:

N320L50 74AF) 500hPa 27=2] S1 Score [FaRd] 4% A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 16.98 17.57 16.31 18.07 22.10 18.21
24H 21.62 21.75 20.24 22.71 26.76 22.62
36H 24.44 24.33 22.54 25.35 29.40 25.21
48H 26.33 26.64 24.17 27.11 31.58 27.17
60H 27.24 28.37 25.26 28.76 33.66 28.66

# 3.2.15 RDAPS(KWRF 10km TAC:

NB20L50 “gAFd) 300hPa ¥4:2] Mean Error [mys] 4% 7%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 0.00 0.21 0.09 -0.06 -0.05 0.04
24H -0.05 -0.04 0.01 0.04 -0.02 -0.01
36H -0.38 -0.38 -0.19 0.15 0.14 -0.13
48H -0.46 -0.53 -0.23 0.25 0.40 -0.11
60H -0.41 -0.51 -0.14 0.63 0.73 0.06

3 3.2.16 RDAPS(KWRF 10km L40: N320L50 73AP) 300hPa ¥<2] RMSE [m/s] 4% A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 4.26 4.60 4.44 480 5.33 4.69
24H 5.31 5.80 5.72 6.21 6.84 5.98
36H 6.27 6.90 6.72 7.27 7.87 7.01
48H 6.87 7.76 7.61 8.06 8.67 7.79
60H 7.30 8.47 8.25 8.90 9.67 8.52
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3.2.2.3 RDAPS(UM 12km L70) #2474

%!

o|\

¥ 3.2.17 RDAPS(UM 12km L70) 850hPa 7]122] Mean Error [C] 4% H=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.29 -0.21 -0.16 -0.20 -0.19 -0.23 -0.02 -0.12 -0.18
24H -0.561 -0.38 -0.26 -0.33 -0.33 -0.42 -0.07 -0.18 -0.31
36H -0.68 -0.50 -0.31 -0.40 -0.42 -0.58 -0.11 -0.22 -0.40
48H -0.83 -0.63 -0.38 -0.48 -0.49 -0.71 -0.16 -0.25 -0.49
60H -0.94 -0.70 -0.40 -0.51 -0.54 -0.84 -0.19 -0.28 -0.55
72H -1.05 -0.76 -0.44 -0.55 -0.58 -0.92 -0.21 -0.29 -0.60

¥ 3.2.18 RDAPS(UM 12km L70) 850hPa 7]12¢ RMSE [C] 44 A=

FCST  Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 1.21 1.16 105 1.07 1.07 1.17 1.26 1.11 1.14
24H 1.52 148 130 1.30 1.33 140 1.45 1.28 1.38
36H 1.80 1.73 148 150 155 1.69 1.75 154 1.63
48H 1.98 192 162 164 169 183 186 1.64 1.77
60H 2.18 2.07 170 1.76 1.84 2.03 2.02 1.82 1.93
72H 232 218 180 186 194 216 2.11 191 204

& 3.2.19 RDAPS(UM 12km L70) 850hPa 719} S1 Score [Fx-9] 4% AF

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 64.31 68.23 69.76 68.08 65.13 63.24 59.55 53.81 64.01
24H 72.71 76.82 78.63 76.89 73.45 71.04 67.50 60.84 72.24
36H 75.92 79.66 81.49 79.92 76.21 74.00 70.75 63.60 75.19
48H 77.96 81.92 83.51 82.10 77.75 75.85 72.71 65.03 77.10
60H 79.56 83.40 84.75 83.34 79.04 77.22 73.91 66.48 78.46
72H 80.62 84.47 85.53 84.46 80.04 78.44 74.90 67.67 79.52

¥ 3.2.20 RDAPS(UM 12km L70) 500hPa a1%=¢2] Mean Error [m] 4% A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.37 -0.62 -0.44 -0.25 -1.02 -0.33 -0.57 -2.51 -0.76
24H -0.41 -1.01 -1.01 -0.61 -2.12 -0.88 -0.74 -4.20 -1.37
36H -1.29 -1.97 -1.62 -1.13 -2.97 -1.97 -1.72 -5.07 -2.22
48H -2.96 -3.00 -1.53 -0.93 -2.83 -2.63 -2.06 -6.07 -2.75
60H -3.58 -2.87 -0.95 -0.12 -2.06 -2.93 -1.81 -7.08 -2.67
72H -4.82 -3.17 -1.40 0.31 -1.10 -4.04 -1.92 -7.45 -2.95
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¥ 3.2.21 RDAPS(UM 12km L70) 500hPa i2%=¢] RMSE [m] 4% AZ

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 5.27 477 5.06 492 515 5.10 5.11 6.17 5.19
24H 7.22 6.72 7.38 7.26 7.19 6.36 6.83 8.63 7.20
36H 10.08 9.74 10.18 9.71 9.70 891 9.43 11.45 9.90
48H 13.01 12.39 12.63 12.32 11.70 11.09 11.71 13.73 12.32
60H 16.40 14.53 15.01 14.70 13.92 13.95 14.09 16.15 14.84
72H 19.46 16.44 17.47 17.18 16.15 16.58 16.67 19.02 17.37

¥ 3.2.22 RDAPS(UM 12km L70) 500hPa 2%2] S1 Score [¥21d] B84 HF

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 27.05 33.47 40.39 38.41 28.98 24.46 20.22 18.03 28.88
24H 31.27 38.03 45.69 43.51 32.82 27.55 23.03 20.96 32.86
36H 33.83 40.92 49.33 46.89 35.17 29.70 24.90 22.86 35.45
48H 36.27 43.73 52.30 49.93 37.18 31.60 26.56 24.61 37.77
60H 38.71 46.37 54.81 52.65 38.93 33.50 27.99 26.17 39.89
72H 40.60 48.10 56.93 55.33 40.68 35.47 29.42 27.69 41.78

¥ 3.2.23 RDAPS(UM 12km L70) 300hPa #49 Mean Error [m/s] 4% A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 0.07 0.08 -0.09 -0.02 0.02 0.12 0.10 -0.06 0.03
24H 0.25 0.14 -0.11 0.08 0.06 0.22 0.22 0.08 0.12
36H 0.24 0.21 -0.18 0.10 0.06 0.20 0.26 0.15 0.13
48H 0.26 0.19 -0.34 0.07 0.00 0.24 0.24 0.16 0.10
60H 0.25 0.18 -0.40 0.05 -0.02 0.30 0.30 0.17 0.10
72H 0.25 0.20 -0.46 0.07 0.02 0.30 0.34 0.17 0.11

¥ 3.2.24 RDAPS(UM 12km L70) 300hPa #<2] RMSE [m/s] 4% A%

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 4.05 4.11 4.15 397 3.86 3.74 3.68 348 3.88
24H 5.71 575 5.82 563 532 511 5.02 4.61 5.37
36H 7.03 7.12 7.08 6.83 6.38 6.03 6.06 5.27 6.47
48H 8.19 835 8.06 791 7.16 6.80 6.93 591 7.41
60H 9.11 9.30 8.93 894 7.82 7.63 7.82 6.59 827
72H 9.95 9.98 9.62 981 862 848 8.26 7.41 9.02
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3.2.2.4 RDAPS(KWRF 10km L40: N512L70 ZAAA) &4%

%!

¥ 3.2.25 RDAPS(KWRF 10km 140: N512L70 78AP8) 850hPa 71-2] Mean Error [TC] B4% A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.05 0.00 0.03 0.02 0.02 -0.05 -0.13 -0.07 -0.03
24H -0.23 -0.12 -0.04 -0.05 -0.07 -0.19 -0.37 -0.20 -0.16
36H -0.39 -0.23 -0.11 -0.13 -0.13 -0.34 -0.57 -0.26 -0.27
48H -0.56 -0.31 -0.15 -0.19 -0.18 -0.45 -0.71 -0.27 -0.35
60H -0.75 -0.42 -0.18 -0.24 -0.24 -0.54 -0.80 -0.26 -0.43
72H -0.94 -0.55 -0.22 -0.28 -0.30 -0.59 -0.82 -0.25 -0.49
% 3.2.26 RDAPS(KWRF 10km L40: N512L.70 AAA) 850hPa 7122 RMSE [C] 4% A&
FCST  Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 0.86 0.80 0.76 0.72 0.77 0.81 0.84 0.88 0.81
24H 1.21 1.06 1.02 0.95 1.04 1.06 1.19 1.15 1.08
36H 1.47 1.25 1.18 1.10 1.24 1.29 148 1.36 1.30
48H 1.68 1.40 1.32 1.27 1.38 1.42 1.65 1.48 1.45
60H 1.90 158 143 1.38 1.53 154 1.78 1.61 1.59
72H 211 1.72 150 148 168 167 1.86 1.70 1.71

# 3.2.27 RDAPS(KWRF 10km LAO: N512L70 74AP8) 850hPa 7122] S1 Score [FAHA] #4148 A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave
12H 57.89 64.02 66.98 65.96 61.96 58.67 53.19 45.85 59.31
24H 69.03 74.25 77.85 76.69 72.43 68.68 62.51 54.69 69.52
36H 72.58 77.91 81.80 80.08 75.75 72.12 65.99 57.59 72.98
48H 74.81 79.55 83.72 82.20 76.75 73.68 67.41 58.65 74.60
60H 76.63 81.65 84.75 83.59 78.00 74.69 68.74 59.59 75.96
72H 78.23 82.67 85.63 84.54 79.26 75.63 69.26 60.11 76.92
¥ 3.2.28 RDAPS(KWRF 10km LA4O: N512L70 AP 500hPa 1%2] Mean Error [TC] ¥4 A5
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.90 7.07 8.67 8.89 4.11 3.26 -0.44 -4.37 3.29
24H -0.65 7.76 9.42 9.87 555 3.99 -0.73 -3.59 3.95
36H -3.46 4.90 7.23 7.80 3.78 2.22 -4.54 -5.10 1.60
48H -7.65 3.29 7.49 8.11 3.26 2.14 -6.02 -7.15 0.43
60H -11.57 194 829 8.10 3.23 2.05 -6.29 -8.92 -0.40
72H -15.99 -1.03 7.44 7.10 3.01 0.80 -5.98 -10.39 -1.88
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% 3.2.29 RDAPS(KWRF 10km L40: N512L70 Z4A14) 500hPa 152 RMSE [TC] 44 A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 7.53 9.53 11.04 10.83 8.31 7.58 6.80 8.72 8.79
24H 9.80 11.63 13.00 12.70 11.09 9.93 9.57 11.06 11.10
36H 13.13 12.02 13.22 12.92 12.44 11.74 13.03 15.07 12.95
48H 17.52 13.29 14.90 15.03 14.85 13.76 16.02 18.01 15.42
60H 22.06 15.75 17.38 17.84 17.53 15.77 18.49 20.48 18.16
72H 27.40 18.35 19.13 20.25 20.21 18.37 20.76 24.00 21.06
# 3.2.30 RDAPS(KWRF 10km LAO: N512L70 74AP8) 500hPa 11%9] S1 Score [FAHA] #4148 A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave
12H 22.48 28.89 35.76 36.16 27.43 22.52 19.81 17.30 26.29
24H 27.03 33.37 41.15 41.86 32.13 26.46 23.37 21.18 30.82
36H 29.73 35.77 44.35 45.38 34.61 28.50 25.35 23.26 33.37
48H 32.08 38.15 47.04 48.72 36.88 30.01 26.90 24.61 35.55
60H 34.29 40.92 49.53 52.24 38.88 31.52 28.44 25.45 37.66
72H 36.60 42.58 51.90 55.09 40.95 32.97 29.52 26.68 39.54
¥ 3.2.31 RDAPS(KWRF 10km LAO: N512L70 AP 300hPa ¥42] Mean Error [nvs] 47 25
FCST  Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.04 -0.11 -0.21 -0.24 -0.21 0.31 0.53 0.29 0.04
24H 0.00 0.15 -0.06 -0.18 -0.23 0.11 0.27 0.05 0.01
36H 0.28 0.11 -0.05 -0.13 -0.22 0.06 0.27 0.05 0.05
48H 0.60 0.09 -0.03 -0.18 -0.34 -0.07 0.32 0.10 0.06
60H 0.98 0.22 -0.03 -0.06 -0.46 -0.15 0.30 0.14 0.12
72H 1.12 0.49 -0.07 0.00 -0.52 -0.20 0.29 0.15 0.16
# 3.2.32 RDAPS(KWRF 10km L40: N512L70 ZAP8) 300hPa ¥<2] RMSE [nvs] #414 A%
FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 537 5.11 5.13 490 4.96 5.33 5.23 4.61 5.08
24H 6.86 6.41 6.29 6.10 6.40 6.58 6.57 553 6.34
36H 7.95 7.33 7.32 7.22 7.27 744 7.68 6.06 7.28
48H 8.89 844 8.19 8.18 8.07 831 8.49 6.52 8.14
60H 9.93 9.66 8.94 9.24 866 9.00 8.99 7.09 8.94
72H 10.84 10.61 9.66 10.25 9.37 9.73 9.15 7.83 9.68
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3.23.2 EUARE &%

RDAPS(UM 12km 1.38) A%

¥ 3.2.33 RDAPS(UM 12km L38) 850hPa 7] &9 Mean Error [C] &&= A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.09 -0.22 -0.04 -0.28 -0.11 -0.15
24H -0.18 -0.32 -0.14 -0.46 -0.21 -0.26
36H -0.24 -0.34 -0.24 -0.62 -0.28 -0.34
48H -0.28 -0.33 -0.24 -0.75 -0.37 -0.39
60H -0.23 -0.35 -0.27 -0.87 -0.38 -0.42
72H -0.15 -0.31 -0.23 -0.94 -0.44 -0.41

¥ 3.2.34 RDAPS(UM 12km L38) 850hPa 7122 RMSE [C] #= A=

FCST  Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 1.28 1.27 1.07 1.29 1.30 1.24
24H 1.32 1.37 1.21 1.49 148 1.37
36H 1.41 1.51 1.36 1.67 1.69 1.53
48H 152 1.62 147 184 1.80 1.65
60H 1.62 1.76 1.56 2.03 1.91 1.78
72H 174 191 1.71 2.23 2.07 1.93

¥ 3.2.35 RDAPS(UM 12km L38) 500hPa 1%¢] Mean Error [m] &= A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -5.91 -3.09 -2.88 -1.07 0.21 -2.55
24H -8.79 -4.07 -3.81 -0.97 1.24 -3.28
36H -9.97 -4.82 -4.70 -1.22 1.69 -3.80
48H -10.11 -4.17 -4.61 -0.31 2.07 -3.43
60H -9.47 -2.55 -3.52 0.97 3.16 -2.28
72H -8.15 -1.04 -2.38 1.39 4.18 -1.20

3 3.2.36 RDAPS(UM 12km L38) 500hPa 1 %=2] RMSE [m] &= AS

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 13.46 10.81 10.72 9.70 9.29 10.80
24H 15.86 12.33 12.09 10.68 10.49 12.29
36H 17.30 14.38 13.21 12.30 12.19 13.88
48H 18.71 16.40 14.38 14.10 14.41 15.60
60H 20.20 18.40 15.78 15.84 16.88 17.42
72H 21.69 20.91 17.61 18.79 19.02 19.60
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¥ 3.2.37 RDAPS(UM 12km L38) 300hPa ¥49] Mean Error [m/s] &= A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -1.09 -0.90 -0.99 -0.42 -0.24 -0.73
24H -0.87 -0.81 -0.88 -0.31 -0.30 -0.63
36H -0.96 -1.13 -1.14 -0.60 -0.53 -0.87
48H -1.02 -1.29 -1.20 -0.71 -0.56 -0.96
60H -1.04 -1.50 -1.27 -0.81 -0.54 -1.03
72H -1.22 -1.68 -1.37 -0.85 -0.64 -1.15

# 3.2.38 RDAPS(UM 12km L38) 300hPa ¥<9] RMSE [m/s] #= HZ

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 5.46 5.38 5.37 4.92 5.37 5.30
24H 6.26 6.40 6.23 6.08 6.62 6.32
36H 6.85 7.54 7.01 7.19 7.81 7.28
48H 7.26 8.47 7.95 8.10 8.85 8.13
60H 7.83 9.23 8.82 9.17 9.88 8.99
72H 8.41 10.04 9.66 10.09 10.81 9.80

3.2.3.3 ETUARE &%

RDAPS(KWRF 10km L40: N320L50 ZAAA) A%

3 3.2.39 RDAPS(KWRF 10km L40: N320L50 A1) 850hPa 71| Mean Error [C] #5 A5

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 0.16 -0.27 -0.33 -0.44 -0.21 -0.22
24H -0.06 -0.44 -0.65 -0.68 -0.36 -0.44
36H -0.28 -0.57 -1.04 -0.99 -0.59 -0.69
48H -0.40 -0.59 -1.32 -1.28 -0.76 -0.87
60H -0.47 -0.64 -1.51 -1.58 -0.97 -1.03

% 3.2.40 RDAPS(KWRF 10km L40: N320L50 74414 850hPa 712l RMSE [C] &= AF

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 1.74 1.77 147 150 1.46 1.59
24H 1.85 1.94 1.74 1.75 1.65 1.79
36H 2.02 2.11 2.07 198 1.84 2.00
48H 2.10 2.21 2.33 224 2.04 2.18
60H 2.13 2.30 2.52 248 2.20 2.33
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# 3.2.41 RDAPS(KWRF 10km LAO: N320L50 Zd7Ad) 500hPa 18] Mean Error [m] #5 %5

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

12H 0.98 0.94 1.46 -0.88 2.63 1.03
24H -0.89 0.30 -0.66 -1.96 3.09 -0.02
36H -3.74 -1.04 -4.15 -4.13 1.33 -2.35
48H -6.48 -1.71 -6.79 -6.19 -1.12 -4.46
60H -7.89 -1.53 -8.11 -8.11 -3.42 -5.81

# 3.2.42 RDAPS(KWRF 10km L40: N320L50 A7) 500hPa 11 %°] RMSE [m] #= A%

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

12H 12.89 12.03 11.51 12.00 11.37 11.96
24H 15.20 13.44 13.75 13.83 12.94 13.83
36H 18.03 15.53 17.06 16.68 14.80 16.42
48H 20.53 18.19 19.90 19.97 17.36 19.19
60H 21.92 20.81 21.55 22.97 20.67 21.58

¥ 3.2.43 RDAPS(KWREF 10km L40: N320L50 ZARD 300hPa $42] Mean Error [my/s] = 35

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

12H -0.15 0.06 -0.06 0.32 0.08 0.05
24H -0.32 -0.14 -0.19 0.48 0.19 0.00
36H -0.47 -0.38 -0.41 0.60 0.27 -0.08
48H -0.56 -0.50 -0.53 0.57 0.44 -0.12
60H -0.63 -0.60 -0.51 0.78 0.65 -0.06

# 3.2.44 RDAPS(KWRF 10km L40: N320L50 74417 300hPa ¥<<] RMSE [n/s] #=

et
ofN

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

12H 8.93 8.27 839 7.55 7.92 8.21
24H 9.55 9.15 9.28 8.51 8.83 9.06
36H 10.13 10.02 9.99 9.39 9.58 9.82
48H 10.46 10.53 10.62 9.90 10.41 10.38
60H 10.73 10.89 11.09 10.59 11.37 10.93
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3.2.3.4 EUARE ] &F

RDAPS(UM 12km L170)

A5

¥ 3.2.45 RDAPS(UM 12km L70) 850hPa 7]&2] Mean Error [C] &= AZF

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.14 -0.06 0.02 0.01 -0.01 -0.16 -0.21 -0.27 -0.10
24H -0.30 -0.15 -0.02 -0.06 -0.06 -0.29 -0.28 -0.27 -0.18
36H -0.44 -0.22 -0.10 -0.09 -0.11 -0.45 -0.35 -0.33 -0.26
48H -0.59 -0.29 -0.14 -0.12 -0.11 -0.55 -0.39 -0.37 -0.32
60H -0.70 -0.39 -0.16 -0.15 -0.13 -0.69 -0.49 -0.41 -0.39
72H -0.90 -0.48 -0.22 -0.17 -0.17 -0.73 -0.55 -0.41 -0.45

X 3.2.46 RDAPS(UM 12km L70) 850hPa 7122l RMSE [C] #= A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 1.35 1.25 1.17 1.12 1.12 1.20 1.20 1.16 1.20
24H 1.53 139 1.28 122 121 129 1.35 1.21 1.31
36H 1.75 156 141 1.33 1.39 1.48 149 1.35 1.47
48H 1.93 1.73 151 145 147 159 160 1.45 1.59
60H 2.12 190 159 158 1.61 1.79 1.75 159 1.74
72H 227 200 172 164 167 188 186 1.67 1.84

¥ 3.2.47 RDAPS(UM 12km L70) 500hPa i%2] Mean Error [m] #Z #HZ

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 1.30 2.34 352 4.05 197 0.57 0.00 -1.31 1.56
24H 1.70 2.11 3.18 3.98 1.02 0.07 -0.27 -3.31 1.06
36H 1.12 1.18 246 3.32 0.07 -1.04 -1.38 -4.46 0.16
48H -0.36 0.40 291 3.65 0.41 -1.40 -1.62 -5.71 -0.21
60H -1.11 0.67 3.60 4.55 0.86 -1.54 -1.64 -6.66 -0.16
72H -2.42 0.38 3.59 5.16 2.15 -2.43 -1.91 -7.47 -0.37

¥ 3.2.48 RDAPS(UM 12km L70) 500hPa i21%=¢ RMSE [m] #= AF

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 9.38 9.74 10.35 10.62 9.84 952 9.58 10.69 9.97
24H 10.66 10.75 11.15 11.43 10.60 10.54 10.48 11.65 10.91
36H 12.59 12.41 12.38 12.19 11.44 11.69 11.76 13.15 12.20
48H 14.52 14.30 14.32 14.38 13.02 13.53 13.15 14.85 14.01
60H 17.11 16.09 15.70 16.63 14.17 15.22 15.14 16.63 15.84
72H 19.11 17.36 18.15 18.33 15.82 17.67 17.44 19.16 17.88
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¥ 3.2.49 RDAPS(UM 12km L1.70) 300hPa #429¢] Mean Error [m/s] #& A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.19 -0.08 -0.15 -0.22 -0.01 -0.05 -0.22 -0.75 -0.21
24H 0.09 0.02 -0.09 -0.13 -0.08 0.11 -0.09 -0.63 -0.10
36H 0.03 0.00 -0.14 -0.05 0.03 -0.01 -0.08 -0.70 -0.11
48H 0.10 -0.08 -0.31 -0.03 -0.12 -0.04 -0.11 -0.66 -0.16
60H 0.11 0.04 -0.41 -0.14 -0.29 0.11 -0.07 -0.66 -0.16
72H 0.25 0.15 -0.56 -0.18 -0.24 0.15 0.05 -0.73 -0.14

¥ 3.2.50 RDAPS(UM 12km L70) 300hPa ¥4¢ RMSE [m/s] &= HZ

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 5.33 5.20 5.25 4.96 4.67 4.98 4.85 4.73 5.00
24H 6.42 6.45 6.40 6.09 566 585 575 542 6.01
36H 759 779 749 7.13 6.64 6.56 6.66 5.86 6.97
48H 871 9.15 829 822 7.17 7.23 7.59 6.36 7.84
60H 9.61 10.09 9.11 9.25 7.82 8.06 8.53 7.10 8.70
72H 10.54 10.67 9.87 10.19 &8.42 890 895 7.96 9.44

3.2.3.5 EHAEE o] &3 RDAPS(KWRF 10km L40: N512L70 AAA) A=

3 3.2.51 RDAPS(KWRF 10km L40: N512L70 74A1%) 850hPa 712 Mean Error [TC] = A5

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H -0.21 -0.21 -0.19 -0.23 -0.22 -0.41 -0.54 -0.07 -0.26
24H -0.35 -0.29 -0.23 -0.27 -0.26 -0.53 -0.77 -0.24 -0.37
36H -0.54 -0.40 -0.32 -0.37 -0.35 -0.72 -1.02 -0.38 -0.51
48H -0.71 -0.46 -0.35 -0.41 -0.40 -0.85 -1.16 -0.47 -0.60
60H -0.89 -0.56 -0.40 -0.48 -0.52 -0.97 -1.25 -0.50 -0.70
72H -1.08 -0.70 -0.45 -0.49 -0.63 -1.05 -1.28 -0.52 -0.77

X 3.2.52 RDAPS(KWRF 10km L40: N512L70 “4A%) 850hPa 7122 RMSE [C] &= A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
12H 1.44 131 1.26 1.18 1.26 134 1.61 1.62 1.38
24H 1.65 1.41 1.37 124 138 147 1.76 1.69 1.50
36H 1.83 155 148 135 153 165 2.01 182 1.65
48H 203 168 156 1.49 1.65 1.78 2.15 1.89 1.78
60H 220 186 166 1.60 1.80 194 2.26 1.98 1.91
72H 238 197 177 173 194 204 2.34 2.05 2.03
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#® 3.2.53 RDAPS(KWRF 10km LAO: N512L70 747Ad) 500hPa 11%=8] Mean Error [m] #5 %5

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

12H 2.29 6.75 7.92 745 583 4.60 237 3.72 5.12
24H 2.29 6.96 822 788 6.85 5.22 221 433 549
36H -0.03 394 598 559 489 353 -1.14 226 3.13
48H -3.18 2.48 6.43 595 4.60 3.45 -2.17 -0.04 2.19
60H -6.31 1.44 6.83 5.89 4.39 3.23 -2.13 -1.73 1.45
72H -9.79 0.18 6.60 5.47 4.36 2.056 -1.69 -2.95 0.53

¥ 3.2.54 RDAPS(KWRF 10km L40: N512L70 ZA%) 500hPa 12%2] RMSE [m] #= 73

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

12H 11.57 13.07 13.98 13.57 12.90 12.35 11.77 13.09 12.79
24H 13.02 14.27 14.90 14.42 14.36 13.34 12.73 14.49 13.94
36H 15.53 14.37 15.30 14.26 14.59 14.17 14.86 16.14 14.90
48H 18.59 15.86 17.04 15.85 16.62 15.76 16.85 17.92 16.81
60H 22.40 17.72 1842 17.85 18.52 17.41 18.77 20.19 18.91
72H 25.77 19.81 20.24 19.89 20.80 19.83 20.49 23.13 21.25

¥ 3.2.55 RDAPS(KWRF 10km 140: N512L70 74P 300hPa #<:2] Mean Error [m/s] #= A%

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

12H 0.04 0.10 -0.14 -0.06 -0.16 0.28 0.33 -0.12 0.03
24H 0.17 0.35 -0.09 -0.01 -0.26 0.00 0.12 -0.37 -0.01
36H 0.31 0.24 -0.15 -0.07 -0.32 -0.17 0.03 -0.43 -0.07
48H 0.47 0.27 -0.20 -0.04 -0.44 -0.29 0.08 -0.34 -0.06
60H 0.73 0.34 -0.24 -0.01 -0.41 -0.23 0.10 -0.32 0.00
72H 0.99 0.53 -0.25 -0.13 -0.43 -0.17 0.05 -0.31 0.03

# 3.2.56 RDAPS(KWRF 10km L40: N512L70 ZA17%) 300hPa ¥<<] RMSE [n/s] #=

i
ofN

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

12H 794 7.18 6.83 6.59 7.29 7.95 8.38 874 7.61
24H 8.88 7.96 7.61 7.39 801 873 9.14 895 8.33
36H 9.63 8.70 8.46 8.22 847 922 981 9.04 8.94
48H 10.561 9.61 9.12 9.08 9.01 9.73 10.28 9.32 9.58
60H 11.58 10.33 9.86 9.97 9.60 10.18 10.60 9.75 10.23
72H 12.34 11.28 10.62 10.70 10.20 10.70 10.58 10.42 10.85
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3.2.3.6 RDAPS(UM 12km L38) ASOS 74
¥ 3.2.57 RDAPS(UM 12km L38)

shal s

R ==

=
S

7678 Al et A TS
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Threshold = 0.1 mm Threshold = 5 mm
MONTH | 12H 24H 36H 48H 60H |TOTALJMONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.18 0.18 0.17 0.18 0.17| 0.18 Jan.| 0.07 0.05 0.08 0.03 0.00, 0.05
Feb.| 0.38 0.37 0.34 0.34 0.33] 0.35 Feb.] 0.34 0.43 0.40 0.39 0.43| 0.40
Mar.| 0.43 0.40 0.34 0.35 0.32] 0.36]| Mar.| 0.26 0.25 0.33 0.31 0.35| 0.30
Apr.| 0.57 0.59 0.55 0.54 0.48] 0.54 Apr.| 0.50 0.43 0.41 0.36 0.33] 0.40
May.| 0.48 0.46 0.46 0.46 0.44| 0.46| May.| 0.42 0.34 0.37 0.34 0.38] 0.37
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.42 0.41 0.39 0.39 0.36/ 0.39|TOTAL| 0.40 0.37 0.37 0.34 0.36| 0.37
Threshold = 15 mm Threshold = 25 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.00 0.00 0.00 0.00 0.00] 0.00] Jan.| 0.00 0.00 0.00 0.00 0.00f 0.00
Feb.| 0.53 0.63 0.60 0.61 0.50| 0.57|| Feb.| 0.48 0.64 0.43 0.62 0.49| 0.53
Mar.] 0.11 0.16 0.19 0.18 0.10] 0.14|f Mar.| 0.00 0.20 0.17 0.13 0.10f 0.12
Apr.| 0.32 0.20 0.20 0.20 0.22| 0.22 Apr.| 0.05 0.02 0.09 0.01 0.05] 0.04
May.| 0.30 0.34 0.24 0.23 0.34| 0.29| May.| 0.27 0.30 0.21 0.19 0.23] 0.23
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.34 0.33 0.29 0.27 0.30| 0.30|TOTAL| 0.27 0.34 0.24 0.24 0.23| 0.26
Threshold = 50 mm
MONTH | 12H 24H 36H 48H G60H |TOTAL
Jan. - - - - - -
Feb.| 0.00 0.00 0.00 0.00 0.00] 0.00
Mar. - - - - - -
Apr.| 0.00 0.00 0.00 0.00 0.00] 0.00
May.| 0.11 0.14 0.00 0.09 0.11] 0.09
Jun.
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
TOTAL| 0.08 0.10 0.00 0.07 0.09| 0.07




¥ 3.2.58 RDAPS(UM 12km L38) gHHt= 767 Ao thdt 73 ETS

Threshold = 0.1 mm

Threshold = 5 mm

MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.11 0.10 0.09 0.09 0.08] 0.09 Jan.| 0.06 0.05 0.08 0.03 0.00] 0.04
Feb.| 0.30 0.29 0.27 0.26 0.26| 0.28| Feb.] 0.32 0.41 0.38 0.37 0.41] 0.37
Mar.| 0.38 0.35 0.29 0.30 0.27] 0.32] Mar.| 0.25 0.24 0.32 0.30 0.34| 0.29
Apr.| 0.45 0.48 0.43 0.42 0.35| 0.42| Apr| 0.46 0.39 0.36 0.31 0.28| 0.36
May.| 0.34 0.32 0.32 0.32 0.29] 0.32| May.| 0.38 0.31 0.34 0.30 0.34| 0.33
Jun. Jun.

Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.33 0.32 0.29 0.29 0.26] 0.30|TOTAL| 0.38 0.35 0.35 0.32 0.33| 0.34
Threshold = 15 mm Threshold = 25 mm

MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.00 0.00 0.00 0.00 0.00] 0.00 Jan.| 0.00 0.00 0.00 0.00 0.00{ 0.00
Feb.| 0.52 0.62 0.59 0.61 0.49| 0.56] Feb.] 0.48 0.64 0.42 0.61 0.49] 0.53
Mar.] 0.11 0.15 0.19 0.18 0.10] 0.14| Mar.| 0.00 0.20 0.17 0.13 0.09| 0.12
Apr.| 0.31 0.19 0.18 0.18 0.20] 0.21] Apr.| 0.05 0.01 0.08 0.01 0.04] 0.04
May.| 0.28 0.33 0.22 0.21 0.32] 0.27| May.| 0.26 0.29 0.21 0.17 0.21] 0.22
Jun. Jun.

Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.33 0.32 0.28 0.26 0.29] 0.29|TOTAL| 0.27 0.34 0.24 0.23 0.23| 0.26
Threshold = 50 mm

MONTH | 12H 24H 36H 48H 60H |TOTAL

Jan. - - - - - -
Feb.| 0.00 0.00 0.00 0.00 0.00] 0.00
Mar. - - - - - -
Apr.| 0.00 0.00 0.00 0.00 0.00] 0.00
May.| 0.11 0.13 0.00 0.09 0.10] 0.09
Jun.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
TOTAL| 0.08 0.09 0.00 0.07 0.08] 0.07
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# 3.2.59 RDAPS(UM 12km L38) 3HHt= 767 Aol thdt 7+ BIAS

Threshold = 0.1 mm

Threshold = 5 mm

MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 1.99 2.20 2.28 2.40 2.41| 2.25 Jan.| 0.54 0.59 0.61 0.56 0.41] 0.54
Feb.| 1.57 1.63 1.50 1.52 1.42| 1.53| Feb.] 1.57 1.29 1.15 1.08 1.26] 1.27
Mar.| 1.42 144 152 1.94 1.78] 1.62| Mar.| 0.79 0.69 0.89 1.02 1.18| 0.92
Apr.| 1.57 152 1.56 1.57 1.65] 1.57 Apr.| 1.23 1.05 1.22 1.29 1.43| 1.25
May.| 1.69 1.57 1.50 1.60 1.67] 1.60| May.| 1.11 0.88 0.81 1.16 1.10| 1.01
Jun. Jun.

Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 1.65 1.64 1.63 1.73 1.75| 1.68|TOTAL| 1.18 0.98 1.01 1.15 1.22| 1.11
Threshold = 15 mm Threshold = 25 mm

MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.20 0.40 0.10 0.30 0.10f 0.22 Jan.| 0.67 0.00 0.33 0.00 0.00{ 0.20
Feb.| 1.37 1.10 1.12 1.01 1.22| 1.17| Feb.] 0.85 1.07 0.74 0.97 0.86] 0.90
Mar.] 0.82 0.68 0.73 1.36 2.50] 1.22| Mar.| 0.40 0.20 1.80 2.40 3.60] 1.68
Apr.| 1.45 1.17 1.19 1.67 1.76] 1.45 Apr.| 1.82 1.29 1.68 2.18 2.86| 1.96
May.| 1.15 0.69 0.72 1.34 1.23] 1.03] May.| 0.81 0.55 0.51 1.50 1.24| 0.92
Jun. Jun.

Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 1.24 0.90 0.92 1.34 1.42] 1.16|TOTAL| 0.94 0.80 0.77 1.41 1.36/ 1.06
Threshold = 50 mm

MONTH | 12H 24H 36H 48H 60H |TOTAL

Jan. - - - - - -
Feb.| 0.57 0.71 0.43 0.43 0.00] 0.43
Mar. - - - - - -
Apr.| 6.00 6.00 3.00 12.00 6.00] 6.60
May.| 0.46 0.43 0.03 1.66 0.77| 0.67
Jun.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
TOTAL| 0.60 0.60 0.16 1.70 0.77] 0.77
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3.2.3.7 RDAPS(KWRF 10km L40: N320L50 A7) ASOS 74
3 3.2.60 RDAPS(KWRF 10km 1.40: N320L50 78 A7)

k= 767) Aol ik A< TS

56 -

Threshold = 0.1 mm Threshold = 5 mm
MONTH | 12H 24H 36H 48H 60H |TOTALJMONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.17 0.18 0.17 0.15 0.14| 0.16 Jan.| 0.05 0.03 0.02 0.00 0.02| 0.02
Feb.| 0.35 0.33 0.34 0.33 0.30] 0.33 Feb.| 0.33 0.37 0.36 0.31 0.32| 0.34
Mar.] 0.39 0.34 0.28 0.19 0.10] 0.24| Mar.| 0.25 0.19 0.13 0.04 0.04| 0.12
Apr.| 0.62 0.60 0.56 0.55 0.51] 0.57 Apr.| 0.43 0.35 0.3 0.32 0.29] 0.34
May.| 0.51 0.48 0.45 0.45 0.45| 0.47| May.| 0.34 0.31 0.34 0.31 0.34] 0.33
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.42 0.40 0.37 0.35 0.32| 0.37|TOTAL| 0.35 0.31 0.29 0.27 0.27| 0.30
Threshold = 15 mm Threshold = 25 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.00 0.00 0.00 0.00 0.00] 0.00] Jan.| 0.00 0.00 0.00 0.00 0.00f 0.00
Feb.| 0.50 0.53 0.45 0.41 0.28] 0.42| Feb.| 0.30 0.30 0.23 0.22 0.14| 0.23
Mar.| 0.04 0.04 0.00 0.00 0.00] 0.01}f Mar.| 0.00 0.00 0.00 0.00 0.00f 0.00
Apr.| 0.28 0.16 0.15 0.16 0.16| 0.18 Apr.| 0.12 0.06 0.04 0.05 0.07] 0.06
May.| 0.27 0.16 0.19 0.27 0.25] 0.23]| May.| 0.26 0.12 0.12 0.19 0.19| 0.17
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.30 0.22 0.21 0.23 0.21| 0.23|TOTAL|0.23 0.15 0.12 0.15 0.14| 0.15
Threshold = 50 mm
MONTH | 12H 24H 36H 48H G60H |TOTAL
Jan. - - - - - -
Feb.| 0.00 0.00 0.00 0.00 0.00] 0.00
Mar. - - - - - -
Apr.| 0.00 0.00 0.00 0.00 0.00] 0.00
May.| 0.00 0.00 0.00 0.04 0.09| 0.03
Jun.
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
TOTAL| 0.00 0.00 0.00 0.03 0.07| 0.02



# 3.2.61 RDAPS(KWRF 10km 1.40: N320L50 A7) b= 767 A -l thgt 4 ETS
Threshold = 0.1 mm Threshold = 5 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.09 0.11 0.08 0.07 0.06] 0.08 Jan.| 0.05 0.02 0.01 -0.01 0.01] 0.02
Feb.| 0.28 0.25 0.26 0.26 0.22| 0.25)] Feb.] 0.30 0.35 0.34 0.29 0.30] 0.32
Mar.| 0.35 0.30 0.23 0.13 0.04| 0.19] Mar.| 0.24 0.18 0.12 0.03 0.03| 0.12
Apr.| 0.52 0.50 0.45 0.44 0.39| 0.46] Apr.| 0.39 0.31 0.26 0.27 0.25| 0.29
May.| 0.40 0.36 0.33 0.32 0.32] 0.34| May.| 0.30 0.27 0.30 0.27 0.29| 0.29
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.33 0.32 0.28 0.25 0.23] 0.28|TOTAL| 0.33 0.29 0.27 0.25 0.25| 0.27
Threshold = 15 mm Threshold = 25 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.00 0.00 0.00 0.00 0.00] 0.00 Jan.| 0.00 0.00 0.00 0.00 0.00{ 0.00
Feb.| 0.49 0.53 0.44 0.40 0.26] 0.41 Feb.| 0.29 0.29 0.22 0.21 0.13] 0.23
Mar.| 0.03 0.04 0.00 0.00 0.00] 0.01}f Mar.| 0.00 0.00 0.00 0.00 0.00f 0.00
Apr.| 0.27 0.15 0.13 0.14 0.15] 0.16] Apr.| 0.12 0.05 0.04 0.05 0.06/ 0.06
May.| 0.25 0.15 0.17 0.25 0.23] 0.21] May.| 0.25 0.11 0.11 0.18 0.17| 0.16
Jun. Jun.
Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.29 0.22 0.20 0.22 0.20] 0.22|TOTAL| 0.22 0.15 0.12 0.14 0.14| 0.15
Threshold = 50 mm
MONTH | 12H 24H 36H 48H 60H |TOTAL
Jan. - - - - - -
Feb.| 0.00 0.00 0.00 0.00 0.00] 0.00
Mar. - - - - - -
Apr.| 0.00 0.00 0.00 0.00 0.00] 0.00
May.| 0.00 0.00 0.00 0.04 0.09| 0.03
Jun. - - - - - -
Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
TOTAL| 0.00 0.00 0.00 0.03 0.07] 0.02

_57_



3 3.2.62 RDAPS(KWRF 10km L40: N320L50 A7) gt

= 7670 A Fol i3t 7<= BIAS

Threshold = 0.1 mm

Threshold = 5 mm

MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 1.97 2.04 250 2.49 2.39] 2.28 Jan.| 0.83 0.95 1.57 1.52 1.60| 1.30
Feb.| 1.40 1.38 1.50 1.37 1.36| 1.40| Feb.] 1.36 1.15 1.13 0.91 1.15] 1.14
Mar.| 1.13 1.32 1.56 1.64 1.60| 1.45| Mar.| 0.58 0.56 0.49 0.45 0.58| 0.53
Apr.| 1.21 1.31 1.40 1.31 1.35] 1.32 Apr.| 1.24 1.10 1.28 1.47 1.24] 1.26
May.| 1.15 1.20 1.19 1.28 1.40] 1.25] May.| 0.85 0.77 0.96 0.98 1.15| 0.94
Jun. Jun.

Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 1.32 1.40 1.53 1.52 1.55| 1.46|TOTAL| 1.04 0.93 1.07 1.09 1.14| 1.05
Threshold = 15 mm Threshold = 25 mm

MONTH | 12H 24H 36H 48H 60H |TOTAL|MONTH| 12H 24H 36H 48H 60H |TOTAL
Jan.| 0.30 0.30 0.10 0.50 0.30] 0.30 Jan.| 0.25 0.25 0.00 0.00 0.00{ 0.10
Feb.| 0.83 1.00 0.91 0.79 1.29| 0.96] Feb.] 0.37 0.55 0.47 0.30 0.58] 0.45
Mar.| 0.32 0.27 0.27 0.09 0.50] 0.29| Mar.| 0.60 0.60 0.00 0.00 0.40f 0.32
Apr.| 1.23 1.16 1.73 1.99 1.68] 1.56| Apr.|1.61 1.68 2.61 3.50 2.50| 2.38
May.| 0.68 0.59 0.97 1.09 1.21] 0.91] May.| 0.52 0.44 0.67 1.04 1.06| 0.74
Jun. Jun.

Jul. Jul.
Aug. Aug.
Sep. Sep.
Oct. Oct.
Nov. Nov.
Dec. Dec.
TOTAL| 0.83 0.81 1.11 1.20 1.30] 1.05|TOTAL|0.61 0.63 0.82 1.06 1.05/ 0.83
Threshold = 50 mm

MONTH | 12H 24H 36H 48H 60H |TOTAL

Jan. - - - - - -
Feb.| 0.00 0.29 0.29 0.00 0.14| 0.14
Mar. - - - - - -
Apr.| 4.00 7.00 3.00 8.00 8.00] 6.00
May.| 0.00 0.09 0.26 0.43 0.69| 0.29
Jun.

Jul.
Aug.
Sep.
Oct.
Nov.
Dec.
TOTAL| 0.09 0.28 0.33 0.53 0.77| 0.40
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3.2.3.8 RDAPS(UM 12km L70) ASOS A+ %

¥ 3.2.63 RDAPS(UM 12km L70)

shal s

R ==

7670

Aol gk A TS

Threshold = 0.1 mm

Threshold = 5 mm

MONTH

12H 24H 36H 48H 60H 72H

TOTAL,

12H 24H 36H 48H 60H

72H

TOTAL

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.

Oct.
Nov.
Dec.

0.52
0.58
0.49
0.44
0.60
0.55
0.45

0.50
0.58
0.48
0.43
0.57
0.59
0.45

0.51
0.59
0.47
0.39
0.60
0.54
0.43

0.48 0.46
0.58 0.56
0.44 0.42
0.39 0.37
0.53 0.49
0.51 0.50
0.42 0.40

0.47
0.55
0.41
0.39
0.50
0.49
0.38

0.49
0.57
0.45
0.40
0.55
0.53
0.42

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.

Oct.
Nov.
Dec.

0.63
0.50
0.38
0.49
0.52
0.54
0.47

0.65
0.44
0.30
0.52
0.41
0.40
0.45

0.58
0.41
0.28
0.38
0.44
0.45
0.41

0.51
0.36
0.20
0.30
0.30
0.42
0.32

0.46
0.32
0.18
0.34
0.14
0.41
0.36

0.48
0.32
0.15
0.35
0.25
0.35
0.37

0.55
0.39
0.25
0.40
0.34
0.43
0.40

TOTAL

0.52

0.52

0.51

0.49 0.47

0.46

0.50

TOTAL

0.50

0.45

0.42

0.35

0.32

0.31

0.39

Threshold

= 15 mm

Threshold = 25 mm

MONTH

12H

24H

36H

48H 60H

72H

TOTAL|

MONIH

12H

24H

36H

48H

60H

72H

TOTAL

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.

Oct.
Nov.
Dec.

0.56
0.40
0.26
0.28
0.41
0.55
0.38

0.57
0.33
0.20
0.33
0.34
0.33
0.35

0.47
0.30
0.15
0.27
0.46
0.21
0.33

0.40 0.38
0.23 0.17
0.10 0.05
0.16 0.14
0.25 0.07
0.27 0.26
0.16 0.26

0.34
0.16
0.03
0.21
0.10
0.23
0.08

0.45
0.26
0.13
0.23
0.26
0.30
0.26

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.

Oct.
Nov.
Dec.

0.44
0.31
0.19
0.21
0.24
0.37
0.00

0.52
0.26
0.14
0.32
0.28
0.15
0.08

0.40
0.21
0.08
0.19
0.29
0.11
0.09

0.34
0.17
0.03
0.06
0.03
0.19
0.00

0.34
0.09
0.02
0.03
0.00
0.09
0.09

0.28
0.08
0.01
0.11
0.00
0.11
0.00

0.38
0.18
0.08
0.14
0.13
0.16
0.05

TOTAL

0.41

0.36

0.31

0.24 0.20

0.19

0.28

TOTAL

0.31

0.29

0.23

0.18

0.13

0.13

0.21

Threshold = 50 mm

MONTH

12H

24H

36H

48H 60H

72H

TOTAL

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.

Oct.
Nov.
Dec.

0.24
0.17
0.12
0.00
0.08
0.09

0.27
0.15
0.05
0.05
0.00
0.21

0.19
0.11
0.06
0.04
0.00
0.05

0.09 0.22
0.04 0.04
0.00 0.03
0.00 0.00
0.00 0.00
0.09 0.00

0.13
0.02
0.00
0.03
0.00
0.07

0.18
0.09
0.04
0.02
0.01
0.08

TOTAL

0.17

0.16

0.12

0.05 0.08

0.06

0.10
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¥ 3.2.64 RDAPS(UM 12km L70) $Ht= 767) Ao thdt <= ETS

Threshold = 0.1 mm

Threshold = 5 mm

60 -

MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|{MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.
Jun.] 0.33 0.31 0.33 0.28 0.27 0.27| 0.30| Jun.| 0.57 0.60 0.52 0.45 0.39 0.41] 0.49
Jul.| 0.23 0.24 0.27 0.25 0.22 0.21] 0.24| Jul.| 0.38 0.32 0.30 0.25 0.20 0.21| 0.28
Aug.| 0.20 0.20 0.20 0.16 0.14 0.12| 0.17|| Aug.| 0.30 0.23 0.21 0.13 0.10 0.07| 0.17
Sep.| 0.31 0.31 0.28 0.28 0.26 0.28] 0.29| Sep.| 0.46 0.49 0.36 0.27 0.31 0.32| 0.37
Oct.| 0.55 0.52 0.55 0.47 0.43 0.44] 0.49| Oct.| 0.50 0.40 0.42 0.28 0.13 0.23| 0.33
Nov.| 0.41 0.48 0.42 0.39 0.37 0.36| 0.40| Nov.| 0.51 0.37 0.41 0.39 0.38 0.31] 0.39
Dec.| 0.37 0.38 0.35 0.34 0.33 0.31| 0.35| Dec.| 0.46 0.44 0.40 0.31 0.35 0.36] 0.39
TOTAL| 0.36 0.37 0.36 0.34 0.31 0.30] 0.34TOTAL| 0.46 0.40 0.37 0.30 0.27 0.26| 0.34
Threshold = 15 mm Threshold = 25 mm
MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.
Jun.| 0.52 0.54 0.43 0.36 0.34 0.29| 0.41| Jun.| 0.41 0.49 0.37 0.31 0.31 0.24] 0.35
Jul.] 0.34 0.26 0.25 0.17 0.11 0.11| 0.21] Jul.| 0.27 0.22 0.18 0.13 0.05 0.05| 0.15
Aug.| 0.23 0.17 0.12 0.07 0.02 0.00| 0.10| Aug.| 0.17 0.12 0.07 0.02 0.00 -0.01] 0.06
Sep.| 0.27 0.32 0.26 0.15 0.13 0.19| 0.22|| Sep.| 0.20 0.32 0.18 0.05 0.03 0.11] 0.13
Oct.| 0.40 0.34 0.46 0.25 0.06 0.10] 0.26 Oct.| 0.23 0.28 0.28 0.03 0.00 0.00| 0.13
Nov.| 0.563 0.32 0.20 0.26 0.24 0.21| 0.28| Nov.| 0.37 0.14 0.10 0.18 0.08 0.09| 0.15
Dec.| 0.37 0.35 0.33 0.16 0.26 0.08]| 0.26| Dec.| 0.00 0.08 0.09 0.00 0.09 0.00| 0.05
TOTAL| 0.39 0.33 0.28 0.22 0.17 0.16] 0.26|TOTAL| 0.30 0.28 0.22 0.16 0.12 0.11] 0.19
Threshold = 50 mm
MNIH| 12H 24H 36H 48H 60H 72H |TOIAL
Jan.
Feb.
Mar.
Apr.
May.
Jun.| 0.23 0.26 0.18 0.07 0.21 0.12] 0.17
Jul.| 0.16 0.13 0.10 0.02 0.02 0.01| 0.07
Aug.| 0.11 0.05 0.05 0.00 0.03 -0.01] 0.04
Sep.| 0.00 0.05 0.04 0.00 0.00 0.03| 0.02
Oct.| 0.08 0.00 0.00 0.00 0.00 0.00] 0.01
Nov.| 0.09 0.20 0.05 0.09 0.00 0.06] 0.07
Dec. - - - - - - -
TOTAL| 0.16 0.16 0.11 0.04 0.08 0.05| 0.10
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MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|{MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.

Feb. Feb.

Mar. Mar.

Apr. Apr.

May. May.

Jun.| 1.75 1.72 1.67 1.69 1.65 1.68| 1.69| Jun.| 1.10 1.04 1.05 0.92 0.89 0.84| 0.97
Jul.| 1.63 1.55 1.47 1.51 1.51 1.49] 1.53| Jul| 1.03 0.98 0.82 0.84 0.85 0.74| 0.88
Aug.| 1.84 1.71 1.61 1.58 1.60 1.68| 1.67| Aug.| 1.01 1.02 0.92 0.89 0.98 0.97| 0.97
Sep.| 1.87 1.61 1.33 1.23 1.22 1.36] 1.44| Sep.| 1.06 1.07 0.88 0.78 0.69 0.91| 0.90
Oct.| 1.36 1.31 1.32 1.12 1.04 1.17| 1.22| Oct.| 0.96 0.71 0.87 0.71 0.44 0.56] 0.71
Nov.| 1.64 1.44 1.31 1.26 1.21 1.29| 1.36| Nov.| 0.91 0.82 0.89 0.74 0.95 1.07| 0.90
Dec.| 1.86 1.75 1.83 1.67 1.75 1.81| 1.78| Dec.| 1.14 0.89 0.97 0.53 0.97 0.87| 0.90
TOIAL| 1.72 1.60 1.51 1.47 1.46 1.52] 1.55|TOTAL| 1.03 0.97 0.90 0.84 0.86 0.85| 0.91

Threshold = 15 mm Threshold = 25 mm

MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.

Feb. Feb.

Mar. Mar.

Apr. Apr.

May. May.

Jun.| 0.89 0.97 0.98 0.93 0.85 0.90| 0.92| Jun.| 0.80 1.03 1.00 1.02 0.90 1.09| 0.97
Jul.| 0.78 0.79 0.64 0.59 0.67 0.48| 0.66| Jul.| 0.66 0.74 0.58 0.57 0.58 0.45| 0.60
Aug.| 0.79 0.79 0.62 0.54 0.60 0.65| 0.66| Aug.| 0.64 0.71 0.44 0.46 0.45 0.55| 0.54
Sep.| 0.74 0.92 1.31 1.10 0.73 0.98| 0.96| Sep.| 0.60 0.56 1.18 1.33 0.82 1.33| 0.97
Oct.| 0.82 0.57 0.73 0.56 0.59 0.45] 0.62|| Oct.| 0.79 0.55 0.66 0.63 0.82 0.24] 0.61
Nov.| 0.74 0.55 0.62 0.59 0.90 1.05| 0.74| Nov.| 0.62 0.33 0.33 0.62 0.83 1.09| 0.64
Dec.| 1.20 1.07 1.40 0.47 0.93 0.73]| 0.97| Dec.| 0.50 1.17 1.00 0.33 1.00 0.00| 0.67
TOTAL| 0.81 0.81 0.77 0.69 0.73 0.70| 0.75|TOTAL| 0.69 0.77 0.68 0.71 0.68 0.72| 0.71

Threshold = 50 mm

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

Jan.

Feb.

Mar.

Apr.

May.

Jun.| 0.64 0.97 0.73 1.13 0.99 1.48] 0.99

Jul.l 0.54 0.76 0.62 0.62 0.54 0.48| 0.59

Aug.| 0.52 0.46 0.33 0.31 0.35 0.60| 0.43

Sep.| 0.06 0.11 0.39 0.94 0.17 0.72| 0.40

Oct.| 0.40 0.20 0.00 0.2.0 0.40 0.00] 0.20

Nov.| 0.24 0.41 0.38 0.66 0.86 1.21| 0.63

Dec. - - - - - - -
TOTAL| 0.52 0.69 0.55 0.69 0.62 0.81| 0.65




Threshold = 0.1 mm

Threshold

=5 mm

MONTH

12H 24H 36H 48H 60H 72H

TOTAL,

MONTH

12H 24H 36H 48H 60H 72H

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.
Oct.
Nov.
Dec.

0.58
0.61
0.50
0.46
0.52
0.62
0.42

0.59
0.62
0.45
0.50
0.52
0.55
0.38

0.55
0.60
0.48
0.43
0.51
0.49
0.37

0.54 0.48
0.56 0.55
0.41 0.37
0.42 0.39
0.47 0.49
0.45 0.38
0.35 0.36

0.49
0.54
0.34
0.43
0.46
0.40
0.36

0.54
0.58
0.42
0.44
0.50
0.48
0.37

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.
Oct.
Nov.
Dec.

0.57
0.47
0.31
0.36
0.43
0.47
0.40

0.59
0.44
0.30
0.37
0.47
0.40
0.36

0.57
0.40
0.26
0.32
0.47
0.35
0.35

0.47
0.33
0.22
0.34
0.38
0.30
0.24

0.48
0.34
0.17
0.30
0.36
0.20
0.22

0.38
0.33
0.13
0.33
0.43
0.24
0.27

0.51
0.39
0.22
0.34
0.42
0.32
0.30

TOTAL

0.54

0.53

0.51

0.47 0.44

0.44

0.49

TOTAL

0.44

0.43

0.39

0.32

0.30

0.28

0.36

Threshold

= 15 mm

Threshold = 25 mm

MONTH

12H

24H

36H

48H 60H

72H

TOTAL|

MONIH

12H

24H

36H

48H

60H

72H

TOTAL

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.

Oct.
Nov.
Dec.

0.49
0.35
0.17
0.20
0.40
0.36
0.29

0.47
0.28
0.15
0.31
0.37
0.32
0.27

0.46
0.22
0.12
0.19
0.35
0.16
0.21

0.34 0.38
0.20 0.18
0.12 0.10
0.20 0.20
0.22 0.29
0.14 0.14
0.15 0.15

0.28
0.21
0.06
0.21
0.35
0.15
0.09

0.40
0.24
0.12
0.22
0.33
0.20
0.17

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.

Oct.
Nov.
Dec.

0.42
0.23
0.13
0.20
0.27
0.17
0.08

0.36
0.21
0.14
0.24
0.23
0.19
0.09

0.37
0.17
0.11
0.11
0.21
0.09
0.06

0.28
0.14
0.08
0.10
0.16
0.10
0.03

0.29
0.15
0.05
0.09
0.33
0.07
0.03

0.22
0.15
0.03
0.10
0.30
0.05
0.02

0.32
0.18
0.08
0.13
0.24
0.11
0.04

TOTAL

0.34

0.31

0.25

0.21 0.21

0.19

0.25

TOTAL

0.25

0.24

0.20

0.15

0.15

0.13

0.19

Threshold = 50 mm

MONTH

12H

24H

36H

48H 60H

72H

TOTAL

Jan.
Feb.
Mar.
Apr.
May.

Jun.

Jul.
Aug.

Sep.

Oct.
Nov.
Dec.

0.30
0.11
0.05
0.12
0.10
0.06
0.00

0.30
0.07
0.10
0.03
0.27
0.09
0.00

0.27
0.07
0.10
0.06
0.08
0.08
0.00

0.16 0.14
0.06 0.03
0.04 0.00
0.07 0.05
0.17 0.00
0.17 0.07
0.00 0.00

0.11
0.02
0.01
0.04
0.08
0.03
0.00

0.21
0.06
0.05
0.06
0.1.0
0.08
0.00

TOTAL

0.14

0.14

0.13

0.10 0.06

0.05

0.10
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Threshold = 0.1 mm

Threshold = 5 mm
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MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|{MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.
Jun.| 0.42 0.44 0.39 0.38 0.30 0.31] 0.37| Jun.| 0.50 0.52 0.51 0.39 0.40 0.29] 0.43
Jul.| 0.32 0.35 0.33 0.28 0.29 0.28] 0.31 Jul| 0.33 0.32 0.27 0.21 0.22 0.21| 0.26
Aug.| 0.26 0.22 0.24 0.15 0.12 0.07| 0.17|| Aug.| 0.23 0.22 0.16 0.12 0.07 0.03| 0.13
Sep.| 0.37 0.41 0.34 0.34 0.29 0.33] 0.35| Sep.| 0.33 0.34 0.28 0.31 0.27 0.29| 0.30
Oct.| 0.47 0.47 0.45 0.41 0.44 0.41] 0.44| Oct.| 0.41 0.45 0.46 0.36 0.34 0.41| 0.40
Nov.| 0.52 0.43 0.36 0.32 0.25 0.28] 0.36| Nov.| 0.43 0.36 0.31 0.25 0.16 0.20] 0.28
Dec.| 0.35 0.30 0.29 0.28 0.28 0.28| 0.30|| Dec.| 0.39 0.35 0.34 0.23 0.21 0.26| 0.29
TOIAL| 0.41 0.40 0.37 0.33 0.30 0.29| 0.35|TOrAL| 0.39 0.38 0.33 0.27 0.24 0.22| 0.30
Threshold = 15 mm Threshold = 25 mm
MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.
Feb. Feb.
Mar. Mar.
Apr. Apr.
May. May.
Jun.| 0.45 0.42 0.42 0.30 0.33 0.23] 0.35| Jun.| 0.39 0.33 0.34 0.25 0.26 0.19] 0.29
Jul.] 0.28 0.22 0.16 0.15 0.13 0.15| 0.18| Jul.| 0.19 0.17 0.14 0.11 0.12 0.11] 0.14
Aug.| 0.14 0.12 0.08 0.08 0.06 0.02] 0.08] Aug.| 0.11 0.12 0.09 0.06 0.03 0.01| 0.06
Sep.| 0.19 0.30 0.17 0.19 0.19 0.20| 0.20|| Sep.| 0.19 0.24 0.11 0.09 0.08 0.09| 0.12
Oct.| 0.40 0.37 0.34 0.22 0.29 0.35] 0.32| Oct.| 0.26 0.23 0.21 0.15 0.33 0.29| 0.24
Nov.| 0.34 0.31 0.14 0.12 0.12 0.13] 0.19 Nov.| 0.16 0.18 0.08 0.09 0.06 0.05| 0.10
Dec.| 0.28 0.27 0.21 0.14 0.15 0.09| 0.17|| Dec.| 0.08 0.09 0.06 0.03 0.02 0.02| 0.04
TOTAL| 0.31 0.29 0.22 0.18 0.18 0.16] 0.22|TOTAL| 0.23 0.22 0.18 0.14 0.14 0.12| 0.17
Threshold = 50 mm
MNIH| 12H 24H 36H 48H 60H 72H |TOIAL
Jan.
Feb.
Mar.
Apr.
May.
Jun.| 0.29 0.29 0.25 0.15 0.13 0.10] 0.19
Jul.| 0.10 0.07 0.06 0.05 0.02 0.02| 0.05
Aug.| 0.04 0.09 0.09 0.04 -0.01 0.00| 0.04
Sep.| 0.12 0.03 0.06 0.07 0.05 0.04| 0.06
Oct.| 0.10 0.27 0.08 0.17 0.00 0.08] 0.10
Nov.| 0.05 0.09 0.08 0.17 0.07 0.03| 0.08
Dec.| 0.00 0.00 0.00 0.00 0.00 0.00] 0.00
TOTAL| 0.14 0.14 0.13 0.09 0.06 0.04| 0.10



3 3.2.68 RDAPS(KWRF 10km L40: N512L70 A %) g+
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Threshold = 0.1 mm

Threshold = 5 mm
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MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|{MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.

Feb. Feb.

Mar. Mar.

Apr. Apr.

May. May.

Jun.| 1.35 1.37 1.38 1.44 1.46 1.51] 1.42| Jun.| 1.11 1.27 1.18 1.02 1.04 1.11] 1.12
Jul.| 1.31 1.23 1.19 1.15 1.04 1.04] 1.16| Jul| 1.22 1.07 1.03 0.86 0.81 0.79| 0.96
Aug.| 1.31 1.21 1.31 1.38 1.29 1.33| 1.31|| Aug.| 1.19 1.05 1.39 1.44 1.31 1.34| 1.29
Sep.] 1.05 1.05 0.93 0.91 1.06 1.15| 1.02|| Sep.| 1.14 1.15 1.22 1.14 1.29 1.31] 1.21
Oct.| 0.86 0.99 0.94 0.90 0.88 0.92| 0.91|| Oct.| 0.77 1.07 1.11 0.94 0.97 0.91| 0.96
Nov.| 1.12 1.24 1.22 1.10 1.06 1.00| 1.12| Nov.| 0.89 1.01 0.95 0.98 0.90 0.77| 0.92
Dec.| 1.51 1.53 1.83 1.53 1.52 1.66] 1.60| Dec.| 1.25 1.38 1.44 1.73 2.24 2.57| 1.77
TOTAL| 1.25 1.23 1.25 1.22 1.18 1.21| 1.22|TOTAL| 1.12 1.11 1.15 1.07 1.05 1.05| 1.09

Threshold = 15 mm Threshold = 25 mm

MONIH| 12H 24H 36H 48H 60H 72H |TOTAL|MNIH| 12H 24H 36H 48H 60H 72H |TOTAL
Jan. Jan.

Feb. Feb.

Mar. Mar.

Apr. Apr.

May. May.

Jun.] 0.91 1.11 1.03 0.82 0.99 1.00| 0.98| Jun.| 0.71 0.98 1.05 0.77 0.98 0.96] 0.91
Jul.l 1.00 0.81 0.74 0.60 0.59 0.62| 0.72| Jul.| 0.73 0.66 0.56 0.47 0.46 0.54| 0.57
Aug.| 0.70 0.62 1.09 1.22 1.16 1.01] 0.97| Aug.| 0.46 0.39 0.82 0.93 0.96 0.90| 0.74
Sep.| 1.00 1.19 1.62 1.82 1.55 1.78| 1.49| Sep.| 1.18 1.13 1.69 2.20 1.98 1.91| 1.68
Oct.| 0.57 1.20 1.68 0.87 0.99 0.96] 1.04| Oct.| 0.50 1.24 2.58 0.76 1.00 1.08| 1.19
Nov.| 0.64 0.77 0.61 0.63 0.89 0.66| 0.70| Nov.| 0.48 0.57 0.52 0.35 0.64 0.57| 0.52
Dec.| 2.00 2.73 2.47 3.20 5.13 6.33| 3.64| Dec.| 1.17 3.00 2.00 4.00 5.83 8.17| 4.03
TOTAL| 0.87 0.90 0.97 0.88 0.93 0.92| 0.91|TOIAL| 0.67 0.74 0.86 0.73 0.81 0.84| 0.77

Threshold = 50 mm

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

Jan.

Feb.

Mar.

Apr.

May.

Jun.| 0.60 0.72 0.87 0.77 1.12 0.84] 0.82

Jul.| 0.34 0.29 0.29 0.32 0.27 0.30| 0.30

Aug.| 0.23 0.22 0.42 0.35 0.38 0.70] 0.38

Sep.| 0.56 0.94 0.89 1.56 1.39 1.83| 1.19

Oct.| 0.10 0.40 1.80 0.40 1.00 0.40| 0.68

Nov.| 0.31 0.28 0.34 0.21 0.62 0.24| 0.33

Dec. - - - - - - -
TOTAL| 0.39 0.42 0.53 0.49 0.61 0.61| 0.51
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3.3.2 ¥FERT E¥HF

¥ 3.3.1 EPS &4 500hPa 2% RMSE [m] #473=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 8.85 820 7.86 7.86 7.33 7.21 7.29 7.68 832 892 7.95
72H 25.22 23.13 22.32 20.00 18.69 17.73 19.64 20.78 24.29 24.83 21.66
120H 45.91 44.92 40.37 35.28 33.32 31.08 37.24 37.82 44.26 45.37 39.56
168H 67.29 66.72 55.44 50.26 46.17 43.11 53.01 55.20 63.63 63.72 56.45

X 3.3.2 EPS B4l 500hPa 1% Anomaly Correlation [F2bd] &4 74=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 1.00 1.00 1.00 0.99 099 099 1.00 1.00 1.00 1.00 1.00
72H 0.97 097 096 095 096 096 096 097 0.97 0.97 0.97
120H 0.90 0.89 0.88 0.86 0.87 0.88 0.87 090 0.90 0.89 0.89
168H 0.78 0.74 0.76 0.71 0.73 0.76 0.72 0.76 0.79 0.78 0.75

¥ 3.3.3 EPS &4k 500hPa 1% CRPSS [Fx1d] B4 4=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 0.91 092 0.90 0.88 0.88 0.88 0.89 090 0.92 0.91 0.90
72H 0.76 077 0.74 0.70 0.69 0.71 073 0.75 0.77 0.75 0.74
120H 0.57 0.56 0.54 0.49 047 051 050 055 058 056 0.53
168H 0.37 0.35 0.37 0.29 0.27 033 030 035 040 0.38 0.34

¥ 3.3.4 EPS E¥ 500hPa 1% +1 &FHxz} o|4 BSS [Fx9] 44

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 0.89 0.89 0.88 0.84 0.85 0.85 0.86 0.86 0.91 0.89 0.96
72H 0.73 0.73 0.71 0.64 0.66 068 068 069 077 072 0.77
120H 0.54 0.55 0.55 0.45 047 049 047 053 0.61 0.53 0.57
168H 0.37 0.36 0.39 0.29 0.29 030 0.28 035 046 0.35 0.38
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Z500 anomaly greater than 1sd over NH grids

Z500 anomaly greater than 1sd over NH grids

- Reliability Diagram of KMA EPS 201103 - Reliability Diagram of KMA EPS 201104
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Z500 anomaly greater than 1sd over NH grids
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Brier Score of KMA EPS 201103
Z500 anomaly greater than 1sd over NH grids
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Brier Score of KMA EPS 201109
Z500 anomaly greater than 1sd over NH grids
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ROC curves of KMA EPS 201103 ROC curves of KMA EPS 201104
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Economic values of KMA EPS 201104
Z500 anomaly greater than 1sd over NH grids

Economic values of KMA EPS 201103
Z500 anomaly greater than 1sd over NH grids
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Economic values of KMA EPS 201109
Z500 anomaly greater than 1sd over NH grids
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¥ 3.3.5 EPS B4k 850hPa 712 RMSE [m] EA4A=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 1.04 0.97 1.02 101 1.01 095 093 093 1.03 1.09 1.00
72H 1.91 175 167 163 161 148 147 150 1.69 1.84 1.66
120H 2.68 257 240 225 2.17 200 2.05 207 239 255 231
168H 3.40 3.36 3.02 286 2.64 247 267 266 3.04 3.20 293

# 3.3.6 EPS &4l 850hPa 7]1<€ Anomaly Correlation [F-x}d] 2A44=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 0.98 098 0.96 0.96 095 096 097 097 0.97 097 0.97
72H 0.92 093 0.91 0.89 0.89 092 093 093 0.93 090 0.91
120H 0.84 0.84 0.81 0.80 0.81 0.85 086 086 0.85 0.81 0.83
168H 0.74 0.71 0.69 0.66 0.71 076 0.75 0.75 0.75 0.69 0.72

X 3.3.7 EPS B4l 850hPa 712 CRPSS [FAag] &4 4=

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 0.79 0.79 0.75 0.72 0.70 0.72 075 0.75 0.77 0.75 0.75
72H 0.61 0.62 0.59 0.54 0.51 057 061 060 062 056 0.58
120H 0.46 0.45 0.43 0.38 0.35 042 047 047 048 041 0.43
168H 0.32 0.29 0.28 0.22 0.22 0.29 032 033 035 0.27 0.29

¥ 3.3.8 EPS &4 850hPa 7|2 +1 EFHA}F o)A BSS [ ] B84

FCST Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
24H 0.78 0.79 0.73 0.69 0.66 070 0.73 072 0.77 0.76 0.81
72H 0.59 0.61 0.57 0.53 048 054 060 058 0.64 059 0.63
120H 0.44 0.46 0.44 0.39 0.34 040 047 045 052 0.45 0.48
168H 0.31 0.31 0.31 0.26 0.23 0.28 033 032 041 0.32 0.34
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Economic values of KMA EPS 201103
T850 anomaly greater than 1sd over NH grids
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Economic values of KMA EPS 201109
T850 anomaly greater than 1sd over NH grids
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3.4.2 3AE4(KFM, GDLM) Hi-3A7](N320L50) dl& HAZF

# 3.4.1 KFM(N320L50 2 A7), GDLM(N320L50) €3

H 11 7)€ Mean Error

Hr|e Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.| Ave.
1¥912H| 0.03 -0.08 -0.12 0.12 0.01 -0.01
KFM | 1¥€00H| 0.14 -0.37 -0.16 0.10 0.03 -0.05
2912H| 0.24 -0.28 -0.20 0.08 0.06 -0.02
1¢|-0.04 0.04 -0.16 0.52 0.16 0.10
2¢]-0.16 0.02 -0.21 0.35 0.17 0.03
3¢(-0.22 -0.03 -0.19 0.25 0.06 -0.03
491-0.34 0.06 -0.32 0.18 -0.05 -0.09
5¢|-0.36 0.11 -0.62 0.04 0.12 -0.14
GDLM 64(-0.39 -0.50 -0.79 -0.10 0.06 -0.34
74| 0.10 -1.10 -0.72 0.17 -0.27 -0.36
84| 0.13 -1.09 -0.51 0.22 -0.42 -0.33
941-0.55 -1.63 -0.53 0.10 -1.04 -0.73
10| 0.08 -2.21 -0.62 -0.60 -1.22 -0.91
FE 3.4.2 KFM(N320L50 A4, GDLM(N320L50) €% ##7]2 Mean Error
HA 7| Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
1900H| 0.46 -0.08 0.23 0.46 0.44 0.30
KFM | 2912H| 0.04 -0.66 -0.45 -0.14 ~0.10 -0.26
2900H| 0.38 -0.26 0.11 0.37 0.36 0.19
1¢| 0.09 -0.55 -0.26 -0.25 -0.16 -0.23
24| 0.08 -0.74 -0.28 -0.23 -0.24 -0.28
34| 0.06 -0.95 -0.32 -0.34 -0.35 -0.38
44]-0.07 -0.93 -0.69 -0.44 -0.51 -0.53
GDLM 54| 0.06 -0.62 -0.93 -0.52 -0.54 -0.51
64/-0.18 -0.89 -1.10 -0.70 -0.60 -0.69
74]-0.01 -1.25 -1.11 -0.75 -0.48 -0.72
84| 0.03 -1.45-1.21 -0.73 -0.77 -0.83
941-0.03 -1.45 -1.36 -0.55 -1.40 -0.96
10¢| 0.45-1.71 -1.38 -1.01 -1.94 -1.12
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# 3.4.3 KFM(N320L50 ZA4), GDLM(N320L50) ¥ #i7]& RMSE

H37)& Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.| Ave.
19120] 1.19 154 147 1.78 2.12 1.62
KFM | 1¥€00H| 1.23 1.89 1.74 2.04 2.45 1.87
2912H| 1.24 1.85 1.67 2.13 2.48 1.87
19] 1.80 2.79 2.08 2.64 2.88 2.44
24| 1.88 3.16 2.39 2.71 3.02 2.63
39| 1.91 3.25 253 2.85 3.14 2.74
49] 1.95 3.35 2.74 2.96 3.20 2.84
59| 2.06 3.36 2.79 3.07 3.31 2.92
GDLM 64| 2.51 3.44 2.85 3.20 3.42 3.08
79| 2.52 3.64 3.05 3.37 3.30 3.18
8Y| 2.63 3.71 3.38 3.66 3.48 3.37
99| 2.70 4.46 3.23 3.97 3.69 3.61
109] 2.69 4.69 3.61 4.18 4.04 3.84
#* 3.4.4 KFM(N320L50 A%, GDLM(N320L50) €% ##7]& RMSE
HA7& Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.| Ave.
1900H| 2.18 1.64 1.81 1.82 1.93 1.88
KFM | 2¥12H| 2.20 1.91 1.68 1.90 2.03 1.94
2900H| 2.37 1.83 1.81 1.95 2.14 2.02
1¢| 1.86 1.80 1.75 1.73 1.81 1.79
2¢| 1.91 2.07 1.86 1.91 2.09 1.97
3¢| 2.00 2.37 1.94 2.04 2.18 2.11
44| 2.01 2.45 2.03 2.25 2.27 2.20
GDLM 5| 2.17 2.64 2.17 2.48 2.40 2.37
64| 2.41 2.94 2.26 2.59 2.53 2.55
74| 2.60 3.19 2.54 2.79 2.68 2.76
84| 248 3.45 2.89 2.95 2.89 2.93
9¢| 2.48 3.28 2.90 3.56 2.82 3.01
10¢| 2.75 3.79 3.08 3.68 3.33 3.33
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3.4.3 3A =4 (KFM, GDLM) Hi-HA7]&(N512L70) dlE AZF

# 3.4.5 KFM(N512L70 A7), GDLM(N512L70) ¥4

H 11 7)€ Mean Error

Hur|2

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug.

Sep. Oct. Nov. Dec.

Ave.

1¥912H
KFM | 1¥00H
29 12H

0.03 0.00 0.04 -0.04
0.05 -0.03 0.09 -0.06
0.08 -0.04 0.10 -0.01

0.06 -0.07 -0.11 -0.02
0.16 -0.09 -0.07 0.02
0.22 -0.11 -0.08 0.15

-0.01
0.01
0.04

(S B & R N I
Qe e

GDLM

3

»
w© L L e w e

o]

©
4

_.
o
4

0.19 0.13-0.15 0.17
0.18 0.08 -0.13 0.07
-0.01 0.17 -0.05 0.18
0.11 0.28 0.23 0.09
0.21 -0.02 0.30 0.30
0.44 -0.34 -0.07 0.55
0.06 -0.28 -0.39 0.72
0.06 -0.15 -0.49 0.64
-0.09 -0.42 -0.50 0.57
-0.64 -0.36 -0.45 0.43

0.37 -0.20 -0.09 0.01
0.65-0.33 -0.12 0.08
0.73 -0.12 -0.13 -0.03
0.83 -0.08 0.04 0.00
0.59 0.10 0.19 -0.18
0.60 0.29 0.06 -0.08
0.55 0.60 0.20-0.11
0.62 0.72 -0.10 -0.20
0.71 0.90 -0.14 -0.25
0.82 1.30-0.32 0.37

0.05
0.06
0.09
0.19
0.19
0.18
0.17
0.14
0.10
0.14

F 3.4.6 KFM(N512L.70 ZAAA), GDLM(N512L70) €¥ F# 7)€ Mean Error

HA7|&

Jan. Feb. Mar. Apr. May. Jun. Jul. Aug.

Sep. Oct. Nov. Dec.

Ave.

1900H
KFM | 2¥12H
2¥¢00H

0.50 0.23 0.28 0.23
-0.03 0.04 0.05 0.07
0.43 0.28 0.30 0.25

0.40 0.38 0.67 0.86
0.27 0.13 0.26 0.81
0.49 0.39 0.75 0.96

0.44
0.20
0.48

>~ W N =
w© e e

[eal

GDLM

(o))

© oo

ﬂ
w e WL e w© e e

—
(@)

0.87 0.62 0.54 0.50
0.84 0.59 0.53 0.64
0.68 0.59 0.42 0.75
0.55 0.68 0.23 0.88
0.49 0.75 0.38 1.03
0.40 0.66 0.48 1.16
0.78 0.27 0.69 1.25
0.81 -0.30 0.66 1.46
0.30 -0.35 0.62 1.50
-0.12 0.32 0.73 1.49

0.56 0.49 0.75 0.94
0.63 0.33 0.80 0.92
0.74 0.11 0.99 0.95
0.97 0.10 1.06 0.96
1.17 0.41 0.87 0.93
1.36 0.44 0.96 0.94
1.48 0.37 1.12 1.46
1.63 0.29 0.81 1.56
1.87 0.34 0.83 1.37
2.07 0.78 0.30 1.93

0.66
0.66
0.65
0.68
0.75
0.80
0.93
0.87
0.81
0.94
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¥ 3.4.7 KFM(N512L70 ZA4), GDLM(N512L70) ¥€1¥ #Hi7]& RMSE

H37)& Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
12120 205 1.98 1.87 1.79 1.62 1.37 1.67 1.25 1.70
KFM | 1¥€00H 2.38 2.30 2.39 2.17 2.26 1.59 1.90 1.38] 2.05
29 12H 243 249 250 2.24 2.09 1.73 1.93 1.44| 2.11
19 194 1.80 1.72 1.65 1.63 1.35 1.64 1.33] 1.63
2¥ 2.16 2.24 2.05 2.02 2.05 1.68 1.88 1.38| 1.93
3% 2.31 246 221 235 2.28 171 2.00 147 2.10
44 242 2.60 250 2.68 2.44 2.02 2.06 1.53| 2.28
com| 2 2.88 3.01 270 2.90 2.45 2.20 228 171 2.52
6Y 3.30 3.48 2.73 2.97 254 2.21 2.61 2.06| 2.74
79 3.49 374 2.87 3.01 2.69 2.50 2.70 2.07| 2.88
8¢ 3.46 3.72 3.10 3.19 3.03 2.72 3.00 2.42] 3.08
9% 359 3.79 3.23 3.27 3.33 2.87 2.97 2.86| 3.24
104 3.67 3.63 3.07 3.24 3.59 3.04 3.49 3.27| 3.37
#* 3.4.8 KFM(N512L70 A%, GDLM(N512L.70) €% #H#7]& RMSE
HA7& Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
1¥€00H 1.97 1.68 1.33 1.19 1.53 1.78 2.33 2.26| 1.76
KFM | 2¥12H 2.03 1.75 1.43 1.34 1.58 1.65 2.36 2.24| 1.80
29 00H 2.17 2.11 1.63 1.44 1.87 2.00 2.64 2.31] 2.02
14 1.91 1.52 1.21 1.13 1.47 150 2.04 1.92] 1.59
24 2.19 1.78 1.37 1.37 1.63 1.47 2.18 2.04| 1.75
3¢ 222 196 141 1.63 192 1.70 2.67 2.09] 1.95
49 2.17 2.00 1.46 1.89 2.22 1.78 2.77 2.12| 2.05
GDLM 549 2.06 1.94 152 2.08 2.35 2.04 2.72 2.33| 2.13
64 251 1.99 1.57 2.17 257 2.16 3.04 2.74] 2.34
74 2.52 2.09 1.74 226 2.65 2.22 3.10 3.09| 2.46
3Y 2.76 2.19 1.80 2.43 2.74 2.61 3.11 3.18] 2.60
9¢ 2.80 2.20 1.85 2.54 2.99 2.98 3.26 3.25| 2.73
10¢ 2.62 2.21 2.07 278 3.17 3.43 3.48 3.96| 2.96
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3.4.4 SAEZE(RDLM) 3AIZt 712(UM 12km L38) AEAZF

# 3.4.9 RDLM(UM 12km L38)

49 00UTC o X27]2 Mean Error

00 UTC| Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
+ 3hr| 0.00 -0.16 0.12 -0.12 0.08 -0.02
+ 6hr| 0.04 -0.19 -0.09 0.09 0.07 -0.02
+ 9hr| 0.04 -0.13 0.07 0.20 0.06 0.05
+ 12hr| 0.05 -0.33 -0.09 0.07 0.15 -0.03
+ 16hr| 0.10 -0.30 -0.15 0.03 0.10 -0.04
+ 18hr| 0.11 -0.20 -0.27 0.13 0.01 -0.04
+ 21hr| 0.07 -0.15 -0.15 0.33 -0.09 0.00
+ 24hr| 0.03 -0.10 -0.25 0.08 -0.12 -0.07
+ 27hr| 0.10 -0.32 0.07 -0.28 -0.04 -0.09
+ 30hr| 0.09 -0.30 -0.15 -0.02 -0.07 -0.09
+ 33hr| 0.08 -0.35 0.12 0.12 0.02 0.00
+ 36hr| 0.12 -0.48 -0.14 0.03 0.20 -0.05
+ 39| 0.18 -0.47 -0.24 0.02 0.21 -0.06
+ 42hr| 0.24 -0.44 -0.29 0.05 0.06 -0.08
+ 45hr| 0.21 -0.40 -0.18 0.14 -0.19 -0.08
+ 48hr| 0.25 -0.24 -0.37 -0.03 -0.07 -0.09

# 3.4.10 RDLM(UM 12km L38) €% 12UTC 9X7] Mean Error

12 UTC| Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
+ 3hr| 0.15 -0.04 -0.06 -0.01 0.09 0.03
+ 6hr| 0.18 0.04 -0.23 0.04 0.04 0.01
+ 9hr| 0.14 0.02 -0.24 0.19 -0.04 0.01
+ 12hr| 0.18 -0.09 -0.37 0.01 -0.05 -0.06
+ 15hr| 0.12 -0.21 -0.11 0.00 0.04 -0.03
+ 18hr| 0.04 -0.19 -0.22 0.17 0.04 -0.03
+ 21hr| -0.04 -0.13 -0.08 0.32 0.09 0.03
+ 24hr| -0.01 -0.16 -0.29 0.26 -0.01 -0.04
+ 27hr| -0.02 -0.43 -0.33 0.02 0.10 -0.13
+ 30hr| -0.02 -0.36 -0.42 0.06 -0.05 -0.16
+ 33hr| -0.03 -0.34 -0.33 0.18 -0.12 -0.13
+ 36hr| 0.01 -0.21 -0.46 -0.04 0.04 -0.13
+ 3%r| 0.15 -0.26 -0.17 -0.20 0.20 -0.06
+ 42hr| 0.20 -0.31 -0.26 -0.06 0.13 -0.06
+ 4bhr| 0.16 -0.31 -0.09 0.10 0.22 0.02
+ 48hr| 0.16 -0.34 -0.38 0.12 0.08 -0.07
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# 3.4.11 RDLM(UM 12km L38) €% O0UTC < ®~7]& RMSE

00 UTC| Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
+ 3hr| 1.15 1.57 1.78 1.66 1.74 1.58
+ 6hr| 1.16 1.55 148 2.31 2.09 1.72
+ 9hr| 1.10 1.66 143 1.68 1.88 1.55
+ 12hr| 1.28 1.79 1.73 1.66 1.89 1.67
+ 16hr| 141 1.77 1.64 1.61 1.80 1.65
+ 18hr| 1.67 1.70 1.56 1.69 1.76 1.68
+ 21hr| 1.71 1.75 171 2.17 2.32 1.93
+ 24hr| 149 164 1.44 1.76 2.35 1.74
+ 27hr| 1.37 1.85 2.15 2.10 2.59 2.01
+ 30hr| 1.29 1.93 1.80 2.54 2.83 2.08
+ 33hr| 1.17 1.74 1.74 1.88 2.42 1.79
+ 36hr| 146 1.89 1.91 1.82 2.08 1.83
+ 3%r| 1.67 193 1.82 1.85 2.35 1.92
+ 42hr| 1.92 196 1.82 1.85 2.19 1.95
+ 45hr| 1.89 1.96 1.89 2.32 2.73 2.16
+ 48hr| 1.67 1.74 1.61 1.91 2.48 1.88

¥ 3.4.12 RDLM(UM 12km L38) €% 12UTC 4 x7] RMSE

12 UTC| Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
+ 3hr| 1.33 1.02 0.99 1.23 1.17 1.15
+ 6hr| 1.52 1.33 1.22 145 1.34 1.37
+ 9hr| 1.62 147 143 1.95 2.02 1.70
+ 12hr| 147 147 1.37 1.70 2.21 1.64
+ 15hr| 1.51 1.58 2.00 2.12 1.97 1.84
+ 18hr| 1.33 1.63 1.62 2.67 2.17 1.88
+ 2lhr| 1.29 153 1.46 1.87 2.06 1.64
+ 24hr| 1.69 1.67 1.59 1.90 1.97 1.76
+ 27hr| 147 1.75 1.63 1.78 2.09 1.74
+ 30hr| 1.69 1.78 1.62 1.82 1.76 1.73
+ 33hr| 1.69 1.80 1.68 2.20 2.23 1.92
+ 36hr| 1.54 1.66 1.51 1.81 2.39 1.78
+ 3%r| 158 1.78 2.16 2.11 2.38 2.00
+ 42hr| 145 1.84 1.84 270 2.58 2.08
+ 45hr| 142 1.67 1.54 2.39 2.36 1.88
+ 48hr| 1.81 1.76 1.62 2.01 2.05 1.85
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3.4.5 A EZE(RDLM) 3AIZt 7]2(UM 12km L70) AEAZF

¥ 3.4.13 RDLM(UM 12km L70) €% 00UTC <l}®7]2 Mean Error

00 UTC| Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
+ 3hr 0.19 0.26 0.05 -0.01 -0.36 -0.17 0.02 0.03] 0.00
+ 6hr 0.11 0.25 -0.01 0.12 -0.34 -0.24 0.01 -0.01| -0.01
+ Ohr 0.01 0.23 0.18 0.17 -0.17 -0.16 -0.03 0.11| 0.04
+ 12hr 0.05 0.20 0.18 0.22 0.00 -0.15 -0.21 0.11| 0.05
+ 15hr 0.04 0.14 0.13 0.23 0.07 -0.17 -0.26 0.11| 0.04
+ 18hr -0.02 0.15 0.14 0.23 0.10 -0.20 -0.27 0.11] 0.03
+ 21hr 0.07 0.17 0.10 0.22 0.06 -0.19 -0.20 0.12] 0.04
+ 24hr 0.05 0.15 0.15 0.23 0.05 -0.11 -0.03 0.14] 0.08
+ 27hr 0.20 0.29 0.11 0.41 -0.24 -0.28 -0.10 0.20] 0.07
+ 30hr 0.11 0.22 0.11 0.46 -0.23 -0.28 -0.03 0.14| 0.06
+ 33hr -0.02 0.20 0.20 0.48 -0.15 -0.22 0.00 0.17| 0.08
+ 36hr -0.01 0.14 0.22 041 0.15 -0.22 -0.20 0.17| 0.08
+ 39hr 0.04 0.05 0.17 041 0.31 -0.21 -0.25 0.25/ 0.10
+ 42hr -0.07 0.01 0.15 0.35 0.36 -0.14 -0.24 0.29| 0.09
+ 45hr -0.06 -0.03 0.11 0.33 0.37 -0.24 -0.10 0.33] 0.09
+ 48hr 0.08 -0.03 0.12 0.37 0.33 -0.14 0.07 0.29] 0.14

# 3.4.14 RDLM(UM 12km L70) €% 12UTC o|}®7]& Mean Error

12 UTC| Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
+ 3hr 0.05 0.02 0.02 0.06 0.12 -0.06 -0.22 0.06] 0.01
+ 6hr 0.03 0.08 0.10 0.11 0.13 -0.14 -0.30 0.13| 0.02
+ Ohr 0.10 0.10 0.07 0.11 0.07 -0.16 -0.32 0.19| 0.02
+ 12hr 0.07 0.15 0.04 0.12 0.04 -0.06 -0.04 0.30| 0.08
+ 15hr 0.13 0.24 -0.02 0.17 -0.11 -0.28 -0.06 0.14| 0.03
+ 18hr 0.03 0.16 -0.04 0.26 -0.11 -0.28 -0.07 0.07] 0.00
+ 21hr -0.01 0.07 0.13 0.29 -0.08 -0.23 -0.13 0.10] 0.02
+ 24hr -0.02 0.17 0.18 0.25 0.02 -0.21 -0.26 0.11] 0.03
+ 27hr 0.01 0.13 0.22 0.33 0.19 -0.23 -0.36 0.30] 0.07
+ 30hr -0.10 0.10 0.18 0.33 0.24 -0.25 -0.34 0.34| 0.06
+ 33hr -0.04 0.10 0.13 0.28 0.21 -0.24 -0.26 0.36| 0.07
+ 36hr 0.11 0.06 0.25 0.32 0.18 -0.14 -0.03 0.37| 0.14
+ 39hr 0.28 0.13 0.19 0.34 0.10 -0.26 0.00 0.22| 0.13
+ 42hr 0.17 0.15 0.11 0.33 0.09 -0.24 0.02 0.15] 0.10
+ 45hr 0.14 0.07 0.16 0.40 0.10 -0.18 0.02 0.19] 0.11
+ 48hr 0.07 0.07 0.17 0.36 0.23 -0.29 -0.11 0.28] 0.10
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¥ 3.4.15 RDLM(UM 12km L70) €% O0UTC < ®~7]& RMSE

00 UTC| Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
+ 3hr 1.60 1.44 136 1.27 1.22 1.27 1.32 1.95 1.43
+ 6hr 1.86 1.65 1.69 160 1.31 1.26 1.37 2.01| 1.59
+ Ohr 1.81 1.67 166 140 1.09 1.14 1.14 1.63| 1.44
+ 12hr 1.75 146 1.28 1.06 1.02 1.20 1.30 1.58| 1.33
+ 15hr 1.65 152 1.18 1.04 1.09 1.21 140 1.61| 1.34
+ 18hr 1.66 156 1.18 1.04 1.16 1.36 1.46 1.65| 1.38
+ 21hr 1.71 154 1.19 1.03 1.24 1.36 1.49 1.83] 1.42
+ 24hr 1.70 1.81 1.51 1.38 1.36 1.33 1.43 1.62| 1.52
+ 27hr 2.17 2.16 198 193 1.71 152 1.60 2.06] 1.89
+ 30hr 235 2.22 218 213 204 151 1.75 2.02| 2.03
+ 33hr 2.18 2.14 2.06 1.77 1.73 132 1.37 1.76] 1.79
+ 36hr 1.95 190 158 1.44 1.46 1.47 1.49 1.80| 1.64
+ 39hr 1.82 1.94 150 1.37 1.46 1.53 1.70 1.88| 1.65
+ 42hr 1.87 191 150 1.39 1.51 3.49 1.84 195 1.93
+ 45hr 1.93 1.83 145 1.41 1.59 1.68 1.94 205 1.74
+ 48hr 1.93 223 180 1.73 1.73 1.59 1.69 1.87| 1.82

¥ 3.4.16 RDLM(UM 12km L70) €3 12UTC 4 x7] RMSE

12 UTC| Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. | Ave.
+ 3hr 1.13 0.99 0.76 0.65 0.80 0.88 0.99 0.98 0.90
+ 6hr 1.38 1.25 0.93 0.81 0.99 1.17 1.25 1.32| 1.14
+ Ohr 1.49 1.29 0.99 0.89 1.11 1.23 1.35 1.53| 1.24
+ 12hr 1.53 1.57 1.35 1.29 1.31 1.20 1.29 145 1.37
+ 15hr 1.92 1.79 172 1.79 1.51 1.38 1.52 1.30| 1.62
+ 18hr 2.07 1.99 1.92 192 158 1.38 1.47 1.08| 1.68
+ 21hr 1.94 183 1.78 1.64 1.33 1.17 1.19 1.08] 1.50
+ 24hr 1.86 1.6 1.38 1.28 1.22 1.30 1.37 1.39| 1.43
+ 27hr 1.76 1.59 1.31 1.29 1.24 1.44 1.56 1.74| 1.49
+ 30hr 1.81 1.63 1.28 1.25 1.29 1.56 1.63 1.90| 1.54
+ 33hr 1.85 1.54 1.28 1.26 1.39 1.53 1.72 1.97| 1.57
+ 36hr 1.88 2.00 1.70 1.63 1.58 1.48 1.51 1.76| 1.69
+ 39hr 2,27 233 2.13 2.18 1.83 1.57 1.64 1.44| 1.92
+ 42hr 241 241 228 23 191 156 1.73 1.26] 1.98
+ 45hr 217 2.24 210 190 1.64 1.38 1.49 1.23| 1.77
+ 48hr 1.86 1.96 1.64 1.58 1.50 1.57 1.67 1.55| 1.67
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3.5.2 ¥o] AF

3.5.2.1 AATHAZ R (GoWW3) Fo] HZ5

# 3.5.1 AAF oG ED(GoWW3) Ad il BIAS, RMSE, CORR +00H #®]x

2010 2011
bias RMSE . bias RMSE . 2010-2011
month C.C entries C.C entries
(m) (m) (m) (m) (RMSE)
1 0.048 0.689 0.890 8154 -0.017 0.570 0.902 10909 0.119
2 0.014 0.654 0.871 7469 0.041 0.590 0.930 9582 0.064
3 0.087 0.650 0.897 8260 0.022 0.568 0.902 11157 0.082
4 0.179 0.585 0.902 7990 0.126 0.472 0.926 10700 0.113
5 0.147 0.469 0.865 8490 0.071 0.396 0.914 11225 0.073
6 -0.003 0.347 0.926 8338 0.088 0.361 0.920 11054 -0.014
7 0.072 0.355 0.900 8687 0.105 0.357 0.917 11522 -0.002
8 0.073 0.384 0.868 8840 0.080 0.394 0.902 11277 -0.010
9 0.071 0.446 0.915 8290 0.079 0.459 0.922 10793 -0.013
10 0.021 0.532 0.917 8214 0.074 0.505 0.925 11591 0.027
11 -0.059 0.666 0.890 11239 0.071 0.569 0.923 11314 0.097
12 -0.117 0.704 0.853 11540 0.076 0.594 0.933 11577 0.110
average 0.044 0.540 0.891 8793 0.068 0.486 0.918 11058 0.054
O 2 A]7HE GWw3(2010)- GWW3(2011) H| 1 (00HR) 0f| 2 A| ZHE RMSE H| 1 (00HR)
0.4 1.5
03 2010 mW2011
02 1.0
P Tanls il
0.0 - - = = 0.5
-0.1
0.2 0.0
1 2 3 4 5 6 7 8 9 10 11 12 2 3 4 5 6 7 8 9 10 11 12
month month
0| 2 A| ZHE BIAS H| I (00HR) O 2 A|ZHE & 2A| 4= H| 1 (00HR)
10 10 =2010 m2011
m2010 m2011
0.5 .
.0
E 0.0 ,!_____-_j_h_l_‘_—_-__-__-_.L % 05
- 8
0.5
1.0 0.0
1 2 3 4 5 6 7 8 9 10 11 12 2 3 4 5 6 7 8 9 10 11 12
month month

1% 3.5.4 GoWW3 +00H o B gk Ad tirl 45 Blal. BIAS, RMSE, Correlation
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#® 3.5.2 AAF oG ED(GoWW3) Ad il BIAS, RMSE, CORR +24H Bl

2010 2011 @
bias RMSE . bias RMSE . 2010-2011
month C.C entries C.C entries
(m) (m) (m) (m) (RMSE)
1 0.034 0.727 0.878 8154 -0.015 0.582 0.897 10909 0.145
2 0.016 0.688 0.859 7469 0.050 0.604 0.927 9582 0.084
3 0.084 0.679 0.887 8260 0.027 0.577 0.900 11157 0.102
4 0.181 0.605 0.893 7990 0.138 0.484 0.924 10700 0.121
5 0.150 0.481 0.857 8490 0.078 0.406 0.910 11225 0.075
6 0.021 0.357 0.922 8338 0.104 0.376 0.916 11054 -0.019
7 0.086 0.372 0.894 8687 0.119 0.371 0.914 11522 0.001
8 0.083 0.401 0.859 8840 0.094 0.408 0.898 11277 -0.007
9 0.081 0.460 0.910 8290 0.097 0.472 0.919 10793 -0.012
10 0.031 0.549 0.912 8214 0.087 0.522 0.921 11591 0.027
11 -0.045 0.676 0.886 11239 0.081 0.582 0.921 11314 0.094
12 -0.107 0.714 0.848 11540 0.091 0.617 0.929 11577 0.097
average 0.051 0.559 0.884 8793 0.079 0.500 0.915 11058 0.059
0| £ A| ZHE GWW3(2010)- GWW3{2011) H| I (24HR) O 2 A|7HE RMSE H| 1 (24HR)
0.4 1.5
03 2010 W2011
02 1.0
E 01 + g
&= 4
0.0 :I—I—I:I—I—_—_—-—H 0.5 -
-0.1
0.2 0.0 -
1z 3 5 6 8 9 10 u 12 12 4 5 7 8 9 10 11 12
month month
Ol £.A|ZHE BIAS H| @ (24HR) Ofl £ A|7HE 4B 7|4 H| @ (24HR)
10 10 2010 m2011
m2010 m2011
05
5
v =
200 ’———-—'-—-—.'——'—-—-—-—-'—-'—.l 505
0.5 8
1.0 0.0
1 2 3 5 6 g 9 10 11 12 1 2 4 5 7 8 9 10 11 12
month month
a9 3.5.5 GoWW3 + 24Ha® Ao tigk dd tiv] A5 vlal. BIAS, RMSE, Correlation
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# 3.5.3 AAF oG ED(GoWW3) Ad o] BIAS, RMSE, CORR +48H Hlx

2010 2011 @
bias RMSE . bias RMSE . 2010-2011
month C.C entries C.C entries
(m) (m) (m) (m) (RMSE)
1 -0.007 0.842 0.832 8154 -0.021 0.621 0.883 10909 0.119
2 0.012 0.791 0.817 7469 0.068 0.659 0.916 9582 0.064
3 0.086 0.762 0.859 8260 0.035 0.606 0.889 11157 0.082
4 0.180 0.670 0.863 7990 0.156 0.514 0.916 10700 0.113
5 0.162 0.520 0.830 8490 0.079 0.439 0.894 11225 0.073
6 0.062 0.399 0.903 8338 0.116 0.407 0.903 11054 -0.014
7 0.102 0.421 0.866 8687 0.129 0.412 0.896 11522 -0.002
8 0.092 0.447 0.828 8840 0.110 0.450 0.877 11277 -0.010
9 0.095 0.499 0.895 8290 0.119 0.533 0.901 10793 -0.013
10 0.044 0.605 0.896 8214 0.105 0.566 0.909 11591 0.027
11 -0.022 0.713 0.871 11239 0.096 0.632 0.908 11314 0.097
12 -0.074 0.754 0.830 11540 0.091 0.674 0.916 11577 0.110
average 0.061 0.619 0.857 8793 0.090 0.543 0.901 11058 0.054
Ol 2 A|7HE GWW3(2010)- GWW3(2011) H| ! (48HR) O] 2 A| ZHE RMSE H| 2 (48HR)
04 15
03 m2010 m2011
02 - 1.0
§ 01 - g
e o
00 ]:I:I:I—l—-—-—l—l 05 -
-0.1
02 0.0 -
23 5 6 N 1 2 3 4 5 6 7 8 10 11 12
month month
0| 2 A| ZHE BIAS H| 1 (48HR) Ol 2 A|ZHE 24| 4= H| 1 (48HR)
10 10 2010 m2011
2010 m2011
0.5
8
200 — m m I Bo on N em e . m m Tos
o =
8
0.5
1.0 0.0
2 3 5 6 g8 9 10 11 12 1 2 3 4 5 6 7 8 10 11 12
month month
1% 3.5.6 GoOWW3 +48He B Aol gk zd tiv] A% ¥l BIAS, RMSE, Correlation
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# 3.5.4 AAFoFED(GoWW3) Ad i BIAS, RMSE, CORR +72H Bl

2010 2011 @
bias RMSE . bias RMSE . 2010-2011
month C.C entries C.C entries
(m) (m) (m) (m) (RMSE)
1 -0.017 0.970 0.774 8154 -0.020 0.685 0.858 10909 0.285
2 0.020 0.949 0.741 7469 0.090 0.746 0.896 9582 0.203
3 0.068 0.859 0.819 8260 0.023 0.669 0.865 11157 0.190
4 0.193 0.715 0.840 7990 0.141 0.546 0.900 10700 0.169
5 0.158 0.599 0.765 8490 0.070 0.485 0.867 11225 0.114
6 0.072 0.451 0.873 8338 0.139 0.453 0.881 11054 -0.002
7 0.091 0.479 0.818 8687 0.124 0.451 0.868 11522 0.028
8 0.075 0.494 0.781 8840 0.108 0.495 0.845 11277 -0.001
9 0.079 0.550 0.869 8290 0.127 0.604 0.873 10793 -0.054
10 0.048 0.692 0.864 8214 0.112 0.648 0.881 11591 0.044
11 -0.016 0.773 0.848 11239 0.105 0.704 0.885 11314 0.069
12 -0.037 0.826 0.799 11540 0.094 0.752 0.893 11577 0.074
average 0.061 0.696 0.816 8793 0.093 0.603 0.876 11058 0.093
0| 2 A| ZHE GWW3(2010)- GWW3(2011) H| 2 (72HR) O] & A| ZHE RMSE H| 2 (72HR)
04 15
03 m2010 m2011
02 - 1.0
[ o
00 - 05 -
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month month
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# 3.5.5 AAF oG EA(GoWW3) Ad i BIAS, RMSE, CORR +96H Hlx

2010 2011 @
bias RMSE . bias RMSE . 2010-2011
month C.C entries C.C entries
(m) (m) (m) (m) (RMSE)
1 -0.034 1.100 0.712 8154 -0.012 0.774 0.820 10909 0.326
2 0.015 1.030 0.689 7469 0.107 0.868 0.857 9582 0.162
3 0.075 1.001 0.752 8260 0.017 0.762 0.823 11157 0.239
4 0.183 0.826 0.789 7990 0.128 0.622 0.864 10700 0.204
5 0.168 0.716 0.669 8490 0.047 0.573 0.806 11225 0.143
6 0.076 0.556 0.797 8338 0.145 0.510 0.840 11054 0.046
7 0.045 0.534 0.757 8687 0.101 0.494 0.830 11522 0.040
8 0.057 0.550 0.727 8840 0.110 0.561 0.797 11277 -0.011
9 0.058 0.616 0.833 8290 0.137 0.718 0.822 10793 -0.102
10 0.029 0.779 0.825 8214 0.137 0.742 0.850 11591 0.037
11 -0.035 0.881 0.800 11239 0.074 0.798 0.849 11314 0.083
12 -0.014 0.904 0.764 11540 0.094 0.882 0.856 11577 0.022
average 0.052 0.791 0.760 8793 0.090 0.692 0.835 11058 0.099
O 2A|7HE Gww3(2010)-6WW3(2011) H| 1 (96HR) 0| 2 A| ZHE RMSE H| 12 (96HR)
0.4 1.5
03 m2010 m2011
02 w10
§ 0.1 - E
= 00 | “os
-0.1
0.2 0.0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 [ 7 8 9 10 11 12
month month
Ol 2 A| ZHE BIAS H| 2 (96HR) Ol 2 A|ZHE M A4 H| 1 (96HR)
10 1.0 2010 m2011
m2010 m2011
0.5 c
- 2
% 0.0 I mom m B N = .m N = = % 05
1.0 0.0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
month month
1% 3.5.8 GoWW3 +96He B Aol gk zd tiv] A% ¥l BIAS, RMSE, Correlation
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#® 3.5.6 A TG ED(GoWW3) Ad i BIAS, RMSE, CORR +120H Hlal

2010 2011 @
bias RMSE . bias RMSE . 2010-2011
month C.C entries C.C entries
(m) (m) (m) (m) (RMSE)
1 -0.038 1.247 0.639 8154 0.005 0.861 0.777 10909 0.386
2 0.036 1.136 0.635 7469 0.101 0.972 0.819 9582 0.164
3 0.075 1.089 0.709 8260 0.035 0.882 0.768 11157 0.207
4 0.166 0.910 0.737 7990 0.145 0.743 0.810 10700 0.167
5 0.209 0.801 0.609 8490 0.015 0.650 0.742 11225 0.151
6 0.061 0.619 0.737 8338 0.139 0.577 0.778 11054 0.042
7 0.018 0.597 0.685 8687 0.086 0.548 0.781 11522 0.049
8 0.042 0.642 0.629 8840 0.115 0.642 0.729 11277 0.000
9 0.024 0.693 0.780 8290 0.124 0.811 0.765 10793 -0.118
10 0.014 0.873 0.773 8214 0.166 0.843 0.811 11591 0.030
11 -0.047 1.043 0.716 11239 0.060 0.914 0.805 11314 0.129
12 -0.010 1.044 0.690 11540 0.114 1.069 0.787 11577 -0.025
average 0.046 0.891 0.695 8793 0.092 0.793 0.781 11058 0.099
04| 2 A| 78 GWW3(2010)-6WW3(2011) H| I (120HR) 0f| 2 A] 7HH RMSE H| 1 (120HR)
0.4 1.5
03 - 2010 m2011
02 - W10
g 0.1 - E
® 00 | “os
-0.1
0.2 0.0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 ] 10 11 12
month month
0f| 2 A| ZHE BIAS H| it (120HR) O L A| ZHE AFZHAH| 4 H| 2 (120HR)
1.0 1.0 m2010 mW2011
2010 W2011
05 .
2
200l om0 B w.m.m N . wm ||E
00 5 0.5
0.5 S
-1.0 0.0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
month month

1% 3.5.9 GoWW3 + 120H4d 24 tisk Ay oiv] A% vlal. BIAS, RMSE, Correlation
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3.5.2.2 A9 3#H2A(ReWW3) F-0]

A=

=

% 3.5.7 A9 FHF A (ReWW3) &A= Ho](22101) AH BIAS

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

-0.15

-0.07

-0.14

-0.03

0.03

0.01

0.04

-0.08

-0.19

-0.18

-0.11

-0.19

-0.09

24hr

-0.09

-0.03

-0.14

0.01

0.03

0.02

0.05

-0.07

-0.18

-0.16

-0.09

-0.17

-0.07

36hr

-0.07

-0.01

-0.11

0.04

0.05

0.02

0.05

-0.06

-0.16

-0.15

-0.11

-0.16

-0.05

48hr

-0.04

0.00

-0.08

0.00

0.06

0.08

0.04

-0.09

-0.14

-0.13

-0.09

-0.15

-0.04

% 3.5.8 A9 HHFEA(ReWW3)

YAE Fo](22101) A3 RMSE

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

0.26

0.21

0.27

0.19

0.16

0.20

0.14

0.24

0.28

0.23

0.23

0.26

0.22

24hr

0.26

0.21

0.29

0.23

0.17

0.21

0.17

0.27

0.27

0.23

0.21

0.26

0.23

36hr

0.26

0.21

0.29

0.27

0.18

0.19

0.15

0.18

0.28

0.22

0.23

0.26

0.23

48hr

0.25

0.29

0.29

0.28

0.21

0.24

0.22

0.32

0.28

0.21

0.23

0.25

0.26

# 3.5.9 A9 uF R (ReWW3) FTE Fo](22102) A A BIAS

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

0.00

-0.07

0.01

0.00

0.06

-0.04

-0.05

-0.20

-0.17

-0.15

-0.10

-0.22

-0.08

24hr

0.05

-0.08

-0.02

0.03

0.08

-0.02

-0.06

-0.16

-0.15

-0.14

-0.10

-0.21

-0.07

36hr

0.03

-0.09

-0.01

0.03

0.06

0.00

-0.09

-0.19

-0.13

-0.12

-0.10

-0.22

-0.07

48hr

-0.04

-0.09

0.01

0.01

0.06

-0.01

-0.11

-0.14

-0.12

-0.08

-0.07

-0.23

-0.07

3 3.5.10 A9} F R (ReWW3) FLE F0](22102) AF RMSE

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

0.28

0.22

0.18

0.22

0.20

0.19

0.15

0.53

0.28

0.25

0.27

0.31

0.26

24hr

0.27

0.22

0.25

0.23

0.22

0.18

0.17

0.40

0.29

0.23

0.27

0.31

0.25

36hr

0.36

0.27

0.27

0.26

0.20

0.21

0.19

0.55

0.33

0.21

0.30

0.37

0.29

48hr

0.39

0.32

0.30

0.30

0.25

0.26

0.22

0.74

0.39

0.22

0.34

0.40

0.34

# 3.5.11 AR ZF R (ReWW3) AZE H0](22103) A BIAS

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

-0.34

-0.17

-0.27

-0.18

-0.02

0.00

-0.08

-0.21

-0.29

-0.19

-0.26

-0.38

-0.20

24hr

-0.30

-0.13

-0.27

-0.18

-0.08

0.04

-0.10

-0.16

-0.25

-0.15

-0.22

-0.34

-0.18

36hr

-0.31

-0.11

-0.28

-0.19

-0.14

0.02

-0.14

-0.16

-0.20

-0.13

-0.25

-0.35

-0.19

48hr

-0.34

-0.11

-0.26

-0.21

-0.13

-0.03

-0.16

-0.17

-0.20

-0.13

-0.24

-0.34

-0.19
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% 3.5.12 A9HF 2 (ReWW3) AEE F0](22103) A5 RMSE

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

0.41

0.28

0.33

0.27

0.26

0.29

0.22

0.40

0.36

0.24

0.35

0.42

0.32

24hr

0.38

0.32

0.35

0.31

0.27

0.40

0.25

0.49

0.35

0.26

0.30

0.39

0.34

36hr

0.38

0.34

0.38

0.37

0.37

0.32

0.28

0.52

0.37

0.23

0.35

0.39

0.36

48hr

0.40

0.36

0.38

0.39

0.42

0.43

0.33

0.71

0.36

0.25

0.35

0.41

0.40

¥ 3.5.13 N9=}

2} o gl

o =

(ReWW3) AAE F-0](22104) A BIAS

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

-0.20

-0.14

-0.17

-0.06

0.05

-0.01

-0.02

-0.03

-0.17

-0.22

-0.23

-0.30

-0.13

24hr

-0.13

-0.12

-0.18

-0.06

0.02

0.06

-0.02

0.01

-0.12

-0.16

-0.19

-0.28

-0.10

36hr

-0.12

-0.12

-0.16

-0.08

-0.04

0.05

-0.04

0.04

-0.08

-0.14

-0.22

-0.30

-0.10

48hr

-0.15

-0.11

-0.17

-0.10

-0.06

0.03

-0.08

0.07

-0.03

-0.18

-0.21

-0.32

-0.11

#® 3.5.14 A9 FRD(ReWW3) AAE F0](22104) A% RMSE

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

0.30

0.32

0.27

0.31

0.26

0.24

0.27

0.43

0.42

0.32

0.37

0.39

0.32

24hr

0.24

0.30

0.27

0.32

0.25

0.30

0.30

0.48

0.38

0.32

0.35

0.36

0.32

36hr

0.23

0.33

0.28

0.31

0.28

0.30

0.28

0.54

0.41

0.33

0.44

0.38

0.34

48hr

0.27

0.30

0.31

0.36

0.35

0.26

0.28

0.62

0.44

0.36

0.45

0.39

0.37

¥ 3.5.15 N9 5

2} o gl

o =

(ReWW3) =i

H-0](22105) AH

BIAS

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

-0.26

-0.14

-0.18

-0.02

0.00

0.01

-0.03

-0.07

0.04

-0.22

-0.19

-0.01

-0.09

24hr

-0.15

-0.13

-0.14

0.06

0.01

0.06

0.03

-0.04

0.14

-0.21

-0.16

-0.10

-0.05

36hr

-0.15

-0.14

-0.14

0.07

0.05

0.13

0.02

-0.02

0.11

-0.18

-0.16

-0.19

-0.05

48hr

-0.18

-0.19

-0.15

0.08

0.07

0.22

-0.02

-0.04

0.02

-0.16

-0.15

-0.09

-0.05

# 3.5.16 A 93F 2 (ReWW3) &3l

Ho](22105) A A

RMSE

FCST

Jan.

Feb.

Mar.

Apr.

May.

Jun.

Jul.

Aug.

Sep.

Oct.

Nov.

Dec.

Ave.

12hr

0.39

0.31

0.35

0.28

0.31

0.23

0.26

0.18

0.33

0.33

0.45

0.30

0.31

24hr

0.36

0.30

0.34

0.39

0.32

0.30

0.27

0.20

0.42

0.35

0.44

0.40

0.34

36hr

0.34

0.33

0.33

0.43

0.33

0.37

0.28

0.28

0.45

0.34

0.44

0.48

0.37

48hr

0.41

0.40

0.39

0.45

0.31

0.41

0.31

0.32

0.37

0.41

0.44

0.35

0.38
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¥ 3.5.17 A9 9F2d(ReWW3) E3 H0](22106) A& BIAS

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

12hr |-0.31]-0.25(-0.26|-0.12|-0.08{-0.03|-0.02|{-0.04| 0.10 |-0.15|-0.17|-0.11|-0.12

24hr |-0.27(-0.18|-0.15|-0.09|-0.10| 0.04 | 0.03 | 0.01 | 0.17 |-0.17|-0.14|-0.13|-0.08

36hr |-0.27|-0.14|-0.18|-0.05|-0.09| 0.07 | 0.01 | 0.01 | 0.19 |-0.13|-0.16|-0.19|-0.08

48hr [-0.30(-0.27|-0.18|-0.12|-0.09| 0.10 | 0.00 | 0.02 | 0.12 |-0.11|-0.17|-0.23|-0.10

# 3.5.18 A9} F=A(ReWW3) E3 H0](22106) A5 RMSE

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

12hr | 0.44 | 0.38 | 0.31 | 0.33 | 0.24 | 0.17 | 0.25 | 0.19 | 0.42 | 0.33 | 0.43 | 0.36 | 0.32

24hr | 0.45]0.34 | 0.24 | 0.33 | 0.26 | 0.21 | 0.32 | 0.22 | 0.45 | 0.35 | 0.48 | 0.33 | 0.33

36hr | 0.40 | 0.38 | 0.30 | 0.39 | 0.32 | 0.23 | 0.32 | 0.26 | 0.44 | 0.29 | 0.49 | 0.35 | 0.35

48hr | 0.43 | 0.41 | 0.32 | 0.46 | 0.37 | 0.27 | 0.34 | 0.30 | 0.47 | 0.34 | 0.50 | 0.33 | 0.38

#® 3.5.19 A9HF2D(ReWW3) vigt= §0](22107) A5 BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr [-0.19 - |-0.13| 0.08 | 0.22 | 0.02 | 0.06 | 0.04 |-0.03]-0.10|-0.02{-0.24|-0.03
24hr |-0.27 - |[-0.17| 0.08 | 0.18 | 0.02 | 0.01 | 0.07 | 0.00 |-0.09] 0.01 |-0.23|-0.04
36hr |-0.34 - |-0.18| 0.09 | 0.14 | 0.03 |-0.02| 0.09 | 0.02 | 0.00 | 0.03 [-0.28|-0.04
48hr [-0.38 - [-0.18| 0.11 | 0.14 | 0.03 |-0.05| 0.14 | 0.05 | 0.01 | 0.03 |-0.32|-0.04

# 3.5.20 A9 F R (ReWW3) mizt= F-0](22107) % RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.41 - 1035030044 | 0.21|0.28]0.39|0.34|0.37|0.27|0.41 ] 0.34
24hr | 0.46 -10.39|0.36]043|0.22]0.31]0.43|0.40|0.38|0.33|0.41 | 0.37
36hr | 0.52 - 10451037042 | 0.27 | 0.31 | 0.42 | 0.46 | 0.41 | 0.43 | 0.44 | 0.41
48hr | 0.60 - 1049|044 | 045|042 | 0.37 | 0.43 | 0.52 | 0.40 | 0.46 | 0.49 | 0.46

# 3.5.21 A9} FEDReWW3) A= H0](22108) A4 BIAS

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

12hr |-0.20|-0.15(-0.14| 0.20 | 0.10 | 0.05 | 0.00 |-0.11]-0.21|-0.18|-0.19|-0.29|-0.09

24hr [-0.12]|-0.08|-0.14| 0.29 | 0.08 | 0.07 | 0.01 |-0.06|-0.16|-0.14|-0.15|-0.25|-0.05

36hr |-0.08(-0.10|-0.07| 0.30 | 0.11 | 0.09 | 0.00 |-0.09|-0.15(-0.13|-0.10|-0.22|-0.04

48hr [-0.08]-0.12|-0.07| 0.27 | 0.12 | 0.13 |-0.04|-0.12|-0.14|-0.10|-0.07|-0.29|-0.04
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F® 3.5.22 A9 FRDReWW3) &A= H0](22108) #% RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
12hr | 0.35 | 0.26 | 0.34 | 0.33 | 0.27 | 0.19 | 0.15 | 0.29 | 0.28 | 0.26 | 0.30 | 0.35 | 0.28
24hr | 0.33 1 0.29 | 0.38 | 0.43 | 0.28 | 0.21 | 0.20 | 0.28 | 0.28 | 0.27 | 0.26 | 0.37 | 0.30
36hr | 0.43 1 0.33 | 0.40 | 0.45 | 0.29 | 0.31 | 0.22 | 0.30 | 0.32 | 0.25 | 0.32 | 0.42 | 0.34
48hr | 0.47 | 0.36 | 0.44 | 0.43 1 0.32 | 0.37 | 0.26 | 0.35 | 0.34 | 0.26 | 0.30 | 0.45 | 0.36

RWW3 / BUOY MONTHLY 24HR FCST (22101) RWW3 /BUOY MONTHLY 24HR FCST (22101) RWW3/BUOY MONTHLY 24HR FCST (22101)
SFTT 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 SFTT 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 SFTT T T T T T T T T T T T T T T T T T T T T T T T T TTTT
B1AS = 009 BlAs = 0027 Blas = 0.138
RMSE =0.260 RMSE =0.209 RMSE =0.286
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RWW3/BUOY MONTHLY 24HR FCST (22102)

RWW3/BUOY MONTHLY 24HR FCST (22102)

RWW3/BUOY MONTHLY 24HR FCST (22102)

LR L L LN N O O O O E I

B1AS = 0081
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SIG. & MAX. WAVE HGT. (M)
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RWW3/BUOY MONTHLY 24HR FCST (22103) RWW3/BUOY MONTHLY 24HR FCST (22103) RWW3/BUOY MONTHLY 24HR FCST (22103)
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RWW3/BUOY MONTHLY 24HR FCST (22104)

RWW3/BUOY MONTHLY 24HR FCST (22104)

RWW3/BUOY MONTHLY 24HR FCST (22104)

SIG. & MAX. WAVE HGT. (M)
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3.5.2.3 FA AL A ZFED(CoWW3) o] 5

F* 3.5.23 FA AL} FEDA(CoWW3)

R

1=}

F0](22101) A& BIAS

FCST | Jan. | Feb. | Mar. | Apr.

May.

Jun.

Jul. | Aug. | Sep. | Oct. | Nov.

Dec.

Ave.

Ohr | 0.10 |-0.01| 0.07 | 0.15 | 0.20

0.11

0.15 | 0.00 [-0.05(-0.02| 0.05

0.03

0.06

12hr | 0.11 | 0.00 | 0.07 | 0.15 | 0.20

0.11

0.15 | 0.01 |-0.05(-0.02| 0.06

0.03

0.07

24hr | 0.19 1 0.06 | 0.08 | 0.19 | 0.21

0.13

0.17 | 0.04 |-0.04| 0.00 | 0.07

0.08

0.10

# 3.5.24 A AN} F A (CoWW3)

F0](22101) A1 RMSE

FCST | Jan. | Feb. | Mar. | Apr.

May.

Jul. | Aug. | Sep. | Oct. | Nov.

Dec.

Ave.

Ohr | 0.27 | 0.21 | 0.19 | 0.28 | 0.31

0.24 | 0.23 | 0.23 | 0.18 | 0.20

0.17

0.23

12hr | 0.27 | 0.21 | 0.19 | 0.29 | 0.32

0.2410.24 | 0.23 | 0.18 | 0.20

0.17

0.23

0.34 | 0.23 | 0.22 | 0.36 | 0.33

24hr

0.29 | 0.31 | 0.21 | 0.20 | 0.20

0.26

0.27

3 3.5.25 FA AN F A (CoWW3)

Fo](22102) A1 BIAS

FCST | Jan. | Feb. | Mar. | Apr.

May.

Jul. | Aug. | Sep. | Oct. | Nov.

Dec.

Ave.

Ohr | 0.16 [-0.03| 0.12 | 0.06 | 0.11

-0.03]-0.17|-0.08|-0.05| 0.04

-0.06

0.00

12hr | 0.18 [-0.04| 0.12 | 0.06 | 0.10

-0.03|-0.17|-0.08|-0.05| 0.04

-0.06

0.00

24hr | 0.23 [-0.04| 0.07 | 0.08 | 0.13

-0.05(-0.15|-0.02| 0.05 | 0.03

-0.06

0.02

3 3.5.26 A AL} F A (CoWW3)

F0](22102) A1 RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May.

Jul. | Aug. | Sep. | Oct. | Nov.

Dec.

Ave.

Ohr | 0.36 | 0.25 | 0.26 | 0.28 | 0.22

0.15 ] 0.57 | 0.22 | 0.21 | 0.25

0.22

0.27

12hr | 0.36 | 0.26 | 0.25 | 0.28 | 0.22

0.15] 0.58 | 0.22 | 0.21 | 0.26

0.22

0.27

24hr | 0.38 | 0.26 | 0.26 | 0.26 | 0.27

0.18 | 0.46 | 0.27 | 0.30 | 0.27

0.22

0.28

#® 3.5.27 A AL F A (CoWW3)

F0](22103) A3 BIAS

FCST | Jan. | Feb. Apr. | May.

Jul. | Aug. | Sep. | Oct. | Nov.

Dec.

Ave.

Ohr |-0.02|-0.05 0.01 | 0.15

0.03 |-0.12|-0.15|-0.04|-0.05

-0.10

-0.02

12hr |-0.01|-0.05 0.02 | 0.14

0.03 |-0.11{-0.15|-0.04|-0.05

-0.11

-0.02

24hr | 0.05 | 0.00 0.03 | 0.09

0.02 |-0.06(-0.09| 0.03 | 0.00

-0.08

0.01

F* 3.5.28 FA AL} FEA(CoWW3)

F-0](22103) A1H RMSE

FCST | Jan. | Feb. | Mar. | Apr. | May.

Jul. | Aug. | Sep. | Oct. | Nov.

Dec.

Ave.

Ohr | 0.26 | 0.25 ] 0.19 | 0.22 | 0.32

0.23 | 0.45|0.28 | 0.21 | 0.26

0.28

0.27

12hr | 0.26 | 0.26 | 0.19 | 0.22 | 0.31

0.23 | 0.45 | 0.28 | 0.21 | 0.25

0.27

0.27

24hr | 0.25]0.28 | 0.22 | 0.29 | 0.29

0.26 | 0.57 | 0.30 | 0.28 | 0.26

0.22

0.30
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# 3.5.29 FAAJMAFRA(CoWW3) AAE Fo](22104) AF BIAS

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

Ohr |-0.09|-0.12|-0.09| 0.04 | 0.10 | 0.08 | 0.05 | 0.01 |-0.10(-0.20{-0.21|-0.15|-0.06

12hr |-0.09|-0.12|-0.10| 0.04 | 0.10 | 0.08 | 0.05 | 0.01 |-0.11|-0.20|-0.21|-0.16|-0.06

24hr [-0.02]|-0.09|-0.09| 0.04 | 0.06 | 0.15 | 0.06 | 0.06 |-0.04|-0.12|-0.19|-0.17|-0.03

# 3.5.30 AANAZRI(CoWW3) AAE Fo](22104) AF RMSE

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

Ohr | 0.20 | 0.32 ] 0.25 | 0.32 | 0.29 | 0.30 | 0.27 | 0.47 | 0.40 | 0.32 | 0.33 | 0.34 | 0.32
12hr | 0.21 | 0.33 | 0.25 | 0.32 | 0.28 | 0.31 | 0.27 | 0.47 | 0.40 | 0.32 | 0.33 | 0.35 | 0.32
24hr | 0.21 |1 0.31 | 0.26 | 0.33 | 0.26 | 0.37 | 0.33 | 0.53 | 0.36 | 0.34 | 0.34 | 0.31 | 0.33

¥ 3.5.31 HAAJMAFED(CoWW3) &3l Fo](22105) AH BIAS

FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
Ohr [-0.33]-0.26|-0.21|-0.05[-0.02|-0.01{-0.05|-0.09| 0.00 |-0.25[-0.23|-0.03|-0.13
12hr |-0.31]-0.26|-0.21|-0.06|-0.02|-0.01|-0.05|-0.09| 0.00 |-0.25[-0.24|-0.08|-0.13
24hr |-0.20{-0.24|-0.17| 0.02 [-0.01| 0.04 | 0.01 |-0.06| 0.10 |-0.25(-0.20|-0.16|-0.09

¥ 3.5.32 AANRAZEI(CoWW3) 3l #0](22105) AH RMSE

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

Ohr | 0.47 | 0.40] 0.39 ] 0.27 | 0.33 | 0.23 | 0.25 | 0.18 | 0.30 | 0.35 | 0.46 | 0.30 | 0.33
12hr | 0.42 | 0.39 | 0.39 | 0.27 | 0.32 | 0.23 | 0.25 | 0.18 | 0.30 | 0.35 | 0.46 | 0.28 | 0.32
24hr | 0.38 | 0.40 | 0.37 | 0.36 | 0.33 | 0.28 | 0.25 | 0.20 | 0.39 | 0.36 | 0.45 | 0.39 | 0.35
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FCST | Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Ave.
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I9 3.6.4 dHHZFEZL(DBAR)Y HIFHNE 22k A% ®W3H2001~2003W(BATS), 2004
~2011d(DBAR))

® BZ=29(TWRF)
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3.6.2 20119 HFIA=ZA}

X 3.6.1 201149 20°N °]&, 140°E A& A& BFe A2 22 (F9: km, () A
GDAPS RDAPS EPS
FCST (UM N512L70) |(UM 12km L70)| (UM N320L70) DBAR TWRE
12hr 71.6  (47) 63.0 (45) 72.9 (46) 92.1 (47) | 79.2 (43)
24hr 108.3 (46) 99.8 (44) 104.5 (45) |176.5 (46) |122.7 (42)
36hr 139.2 (45) 133.9 (43) 125.8 (43) |308.2 (45) [199.1 (41)
48hr 190.3 (43) 178.6 (41) 170.8 (42) (496.3 (43) |283.7 (40)
60hr 238.2 (40) 214.7 (38) 194.4 (38) |719.2 (39) [380.4 (38)
72hr 316.8 (35) 282.0 (3bH) 238.8 (35) |907.6 (34) |464.5 (36)
2011
1000
[ Jooes [l DBAR
900 | | rors [ 1VWRF
N Ers

800 -
700 -

E‘ 600

g 500 -

=

£ 400
300
200 -

N
12H 241 72H
a3 3.6.5 2011 H S 2 o3
¥ 3.6.2 20119 EAMefHeF A GGl tigk mdd elF JE Q&S] km, (): A
GDAPS RDAPS

FCST | (uM N512L70) | (UM 12km L70) EPS DBAR TWRE
12hr 79.0 (109) 73.8 (106) 80.2 (107) | 126.5 (108)| 84.1 (103)
24hr 121.4 (106) 105.5 (101) 121.5 (104) | 209.3 (105)| 129.4 (100)
36hr 157.2 (100) 154.5 (96) 159.7 (98) 317.8 (100)| 194.7 (95)
48hr 209.3  (93) 188.5 (86) 202.8 (92) 460.4 (92) | 258.8 (90)
60hr 254.6 (86) 218.3 (78) 235.0 (84) 645.3 (85) | 349.4 (84)
72hr 317.3 (75) 278.3 (68) 276.9 (74) 814.6 (76) | 413.9 (77)
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fu
Jhu
>
td
(i)
m
olN
off
18
Mg,
r
It
ﬂN_,
fr

Al AR Forude] AF 9Y

As Uy A% 99 A= A= H] 37
Bk 20N - 90 N 0 - 360°
BNAF e 20 S - 90 N 0 - 360°
Zsh) 20 S - 20 N 0 - 360°
OFA] of 25 N -65N | 60 E - 145 E
AE 20 N - 20 N 0 - 360°
A5HF L 25N - 60N |50 W - 145 W
FH/Bot=ZEst | 25 N -70N | 10 W - 28 E
ST/ FEARE 10S-55S | 90 E - 180 E
BTAE 767 BAM AZF 20099 - WA

A2 AAFAREDY AF F8 WA AF

o2 HZ 2001 1€ ~ 20059 11€¥
AZ U EoEy 20059 12€9 ~ 2006\ 4€
o] 24 20063 5€ ~ IA)
T213L30 20019 1€ ~ 200549 11¥
T426L40(L &)%) 2005 12€9 ~ 2010d 59 149
2 &l
N320L50(vn,6.6) 20109 5¢ 159 ~ 20114 5€9 229
N512L70(vn.7.7) 20113 5¢€ 23¢ ~ dA
1.125° 2001 1€ ~ 20059 11€¥
AZ AA 14 | 0.5625° 20059 12€9 ~ 2006\d 7€
2.5° 20063 8€ ~ A
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A5 FFEGE B WA ALE

SR 2001 1€ ~ 200549 119
e Zonxy 20059 12€ ~ 2006 49
ol SERt 20064 59 ~ 2010d 11Y
o|lEHA 20113 3¢ ~ @A
20N-70N 20019 49 ~ 20039 129
2z 9 20N-90N 2004d 19 ~ 20109 119
20N-90N 201143 3¢ ~ dA
PEEE 2009-2 ‘B dlZmE WAl 1A B3 | 2008 7Y o] F
9 NCEP A& HA3k 20074 12€ 7R
7| FA R 28 NCEP 40d AEY BF 9 )
N ) > 120084 192 ~ @A)
FEZ2UR A2(1959~1998) &
] A7k, RPS3), RPSSY, CRPSD), ]
Qo =7} ) 20084 19 ~ @A)
CRPSS®) =7}
] N320L50 M24 oBa =28 | 20114 39
Edrd 74
N320L70 M24 43EHZSA2% | 20113 5€ ~EA)

A6 F3E dE 2d W FEAS WA AR

an 7153k WA A Z1%% WA &
(2007@ 12€ °o|#A) (20099 1€ °o]3%)
500hPa 11 % + 1sd, £ 1.5sd, £ 2.0sd + 1sd, £ 1.5sd, £ 2.0sd
850hPa 7] + 2T, £ 4T, £ 8T * 1sd, = 1.5sd, £ 2.0sd
850hPa ¥4 + 10m/s, £ 15m/s, £ 25m/s| £ 1sd, £ 1.5sd, £ 2.0sd
A4 10m Z& + 10m/s, £ 15m/s, £ 25m/s| * 1sd, £ 1.5sd, = 2.0sd
3 = 7| % - + 1sd, £ 1.5sd, £ 2.0sd

3) RPS: Ranked Probability Score)

4) RPSS: Ranked Probability Skill Score

5) CRPS: Continuous Ranked Probability Score

6) CRPSS: Continuous Ranked Probability Skill Score
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A7 AA T ZF 2D (GoWW3) AF AH8E Fo] ID S
g S A x"As Fo] #E 9 A4 B 9 A85E dF A 4 5
ot A 2o] Bdl Fafo] A[FEE A wid 23] 00 # 12 UTC ot} ol#3 g =+
3 F7]o o] 12 A A S 2 00, 24, 48, 72, 96, 120 Azt 29 o= AR E T
Zre] A A5} vt 1Y 23] REopxl Hlu As5E € W9 E Eobx HAHBIAS,
24g - A=) 9 #H AlFZE 2x HAF(root mean square error, RMSE), A3@A 4

(Correlation), AFZ %Z(Scatter Index, SDE A48+ R ).

o
B

o\
=2
>

AATRZED A= ALE #= AE5E= JCOMMUoint Committee of Oceanography
and Marine Meteorology) F# o2 ECMWFOA FX3l= A AA d3drd &9 7|8
7 Blal AF ZE2AE AMREE AFFe] 2 7E #5 A8E o] &5ty 2011 1€~
129 7z 48 GoWW39 dr At A A5 AEBIAS, RMSE, Correlation, Scatter
Index)E At= WISttt S Was FAFae sidFoln F 381709 A F ol thslA
HAZFo] o]FofHth YA #Z= AZE JASONOA #TZH Fogdas ZHF ol o] &34t
T3, 20113 59 5E 71449 "AAF FA o BA 2ol UM N320L50914 UM L512L702
2 AA4EHEA 20113 1€95E 597K = UM N320L50 7]49te] sjAk-ZFo] A8 HdxFu
F AdSAN="e AF5 AAE YEHiAL, 6€ o]FFE = UM L512L70 7IRFE] 3)7%ol
288 mdo ASAAE et AY 2 A A} & AFSA =" Ffolx= 64
7HA = UM 12km 138 71¥ke] 3dFe] 489 2do AF 445 Ui 6€ o|Fd &
UM 12km L70 71REe] ¢l A8d 2l AS 2345 Yetfid.

n

1

g

o AATHZFRA(GoWW3) HFoll AH&d Hol52 ID Hael XA

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

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)

23092 16.960 71.120 O Arabian Sea
23097 15.470 69.240 0 Arabian Sea
23098 10.650 72.510 O Arabian Sea

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

Bay of Bengal
Bay of Bengal
Bay of Bengal
Bay of Bengal
Bay of Bengal
Bay of Bengal

23170  8.330 72.660 0 Arabian Sea
23171 12.000 69.000 0 Arabian Sea
23172 12.500 72.001 0 Arabian Sea

23174 11.570  81.530
23451 10.520  91.660
23455 10.970  89.040

Bay of Bengal
Bay of Bengal
Bay of Bengal

[eleleleoleoleoleoleleoleleleolelelelsle e el N e X =]
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23456
23491
23492
23493
23494
23495
31260
31261
32012
32487
32488
3ERR2
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

.990
.160
.890
.120
.460
.130
.490
.540
.620
517
.258
.200
.600
.700
.380
.500
.400
.500
.950
.400
.440
.010
.480
.210
.500
.5630
.990
.6562
.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

86.
70.
68.
66.

75

-47.
-49.

-77.
-77.

21

-72.
-75.
-79.
-80.
-80.
-78.
-80.

-75.
-77.
-76.
-53.
-46.
—65.
-58.
-70.

-71

-69.
-63.
—66.
-57.
-56.
-64.
-72.
-89.
-93.
-85.
-87.
-95.
-96.
-94.
-84.
-86.
-88.
-94.
-85.

-81

-74.
-67.
-63.
-84.
-90.
-90.
-87.
-90.
-88.
-70.

-69

980
100
080
980
.000
970
530
860
.380
737
511
.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
555
360
700
410
510
060
207
050
060
.500
990
500
500
245
460
269
944
027
496
470
.160

[N e I @b J @ I ca JEUIE QNI GUUI G U G Gy W G G Gy U W Gy ST W G W G W A O U W T W W W A WA G W O J QU QI QI G i W J > R > Y > N > N o )

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

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 Car ibbean

Eastern Car ibbean

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
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44008
44009
44011
44014
44017
44018
44024
44025
44027
44030
44032
44034
44037
44038
44056
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

.500
.460
.110
.610
.700
.260
.310
.250
.270
.183
.715
.110
.484
.633
.200
.583
.981
.801
.910
.260
.270
.260
.250
.750
.000
.500
.263
.440
.280
.300
.580
.930
.050
.840
.868
.360
.240
.220
. 750
.763
.760
.850
. 740
.120
.420
.050
.350
.340
. 750
.430
.610
274
.980
.220
.100
.280
.700
.650
.000
.100
.630

-69.
-74.
—66.
-74.
-72.
-69.
—65.
-73.

-70.
-69.
-68.
-67.

-75.
-72.

=71

-75.
-75.

-53.
-57.

-51

-58.
—64.
-57.
-53.

-148.
-130.
-136.

-131

-137.
-120.
-122.
-123.
-123.
-124.
-124.
-122.
-124.

-121

-124.
-124.
-177.
-133.
-124.
-122.
-119.
-124.
-120.
-129.
-146.

-121

-120.
-155.
-120.

175.

179
-172

250
700
580
840
000
300
930
170
.310
418
358
110
883
.550
720
601
117
.169
780
590
.000
620
080
.750
000
010
341
390
.350
170
360
100
.020
490
857
880
300
970
850
577
840
381
.890
510
530
590
940
750
420
530
500
459
950
830
.010
670
000
200
280
.100
.160

GG G G G G G G GG G G GG G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G §

US North-East Coast, Nantucket

US North-East Coast, Delaware bay

US North-East Coast, Georges Bank

US East Coast, Virginia Beach

US Nor th-East Coast, Momauk Point

US Nor th-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 Shelf
US North East Coast, GMOOS 10103 Eastern Maine Shelf
US North East Coast, GMOOS M0102 Jordan Basin
US North East Coast, GMOOS L0102 Scotian Shelf
US South East Coast, Duck FRF

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 Nor th-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
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46073
46075
46076
46078
46080
46082
46083
46084
46085
46086
46089
46132
46147
46184
46185
46204
46205
46206
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

54.991
53.930
59.500
56.074
58.000
59.690
58.250
56.590
55.860
32.500
45.880
49.740
51.830
53.910
52.420
51.370
54.160
48.840
50.870
52.520
46.860
40.750
40.290
37.950
34.450
33.220
32.630
43.400
32.425
33.400
36.338
40.890
49.985
50.000
23.464
23.430
17.150
19.160
17.520
0.000
23.558
24,321
21.196
21.420
-12.680
13.540
7.092
-35.710
-28.690
-30.350
-31.830
-37.290
-34.480
-33.770
-42.080
-16.730
-19.160
-21.040
-21.270
-23.310
-27.250

172

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

-131

-138.
-129.
-128.
-134.
-126.
-129.
-132.
-124.
-124.
-124.
-123.
-120.
-119.
-117.

-124
=117

.01
810
000
572
000
420
000
160
560
000
770
930
.220
850
810
750
280
000
920
680
240
310
740
470
770
880
440
.650

.330

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
;

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

Canada West Coast, East Del Iwood

Canada West Coast, West Moresby

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

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

US South-West Coast, Point Reyes (scripps 029)

US South-West Coast, Harvest (scripps 071)

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

US West Coast, Coos Bay (scripps 126)

US South West Coast, Coranado Islands MX (scripps 133)

-119.470 1 US South West Coast, San Nicolas Island North (scripps 167)

-122
-124
-145
-145
-1564
-162
-157
-160
-1562
-153
-153
-162
-158
-157

141

144,

171

150.
153.
163.
162.
150.

151
151

145.
145.
147.
149.
149.

151

153.

101
.360
.089
.000
.000
210
.790
. 740
.380
1910
.900
.058
.303
.600
.750
790
.3956
340
730
270
860
180
.030
.420
010
710
060
550
310
.070
200

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

US South West Coast, Point Sur (scripps 157)
US West Coast, Humboldt Bay North Spit (scripps 168)
US West Coast, Ocean Station PAPA (scripps 166)
US West Coast, Ocean Climate Station PAPA
Nor thern Hawai i

Hawaii North West

Hawaii South West

Hawaii West

Hawaii South East

Christmas Island DWA

Nor thern Hawai i

North West Hawai i

Hawaii Barbers Point (scripps 164)

Hawaii Mokapu Point (scripps 098)

Weipa

Guam Ipan (scripps 131)

Kalo,Majuro, Marshall Islands (scripps 163)
Bateman's Bay

Byron Bay

Coffs Harbour

Crowdy Head

Eden

Port Kembla

Sydney

Strahan

Cairns

Townsville

Mackay

Hay Point

Emu Park

Moreton Bay

- 135 -




55035
55036
55037
55039
55040
56002
56004
56005
56006
56007
56008
56010
56011
56012
61001
61002
61004
61005
61196
61197
61198
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

.490
.960
.180
.600
.070
.590
.290
.110
.360
.410
.980
.000
.200
.700
.400
.100
.930
.060
917
.700
.500
.233
.520
.260
.450
.620
.5650
.870
.970
.240
.410
.830
172
517
.650
.550
.100
.000
.500
.800
.800
.000
.200
.400
.733
. 750
.300
.700
.057
.71
.188
.966
.062
.292
.500
.650
.650
.830
.290
.000
.067

153.
163.
163.
148.
136.
116.
114.
115.
114.
114.
115.
.900
17.
114.
.800
.700
.210
.280
.650
A7
.333
.033
.530
.330
.920
.890
110
.950
.380
.550
.540
.720
473
.208
317
.100
.500
.700
.500
.900
.600
.600
.000
.900
.033
.000
.100
.400
A1
.580
.504
.332
.056
914
.800
.130
.450
.290

-4,
-13.

-7.

121

~rLOOO M

630
440
580
190
620
140
910
400
780
940
690

720
100

970
300
617

OO0 L1010 1121 1L L 1000000000000 ! 1+ 1L L L L L L L LOOOO ' —4 L L Ll Ll Ll L L Ly

Br isbane

Gold Coast

Tweed Heads

Kingfish B

Cape Du Couedic

Nor th Rankin

Jurien

Rottnest Island

Cape Naturaliste

Thevenard

Cottesloe

Esperance

Albany

Exmouth

Ligurian Sea (Cote d'Azure)
Gulf of Lion

CANHIS Porquerol les

CANHIS Cap Corse

Begur (Spain)

Mahon (Spain)

Cabo Gata (Spain)

Alboran (Spain)

Mazara (ltaly)

Palermo (ltaly)

Cetraro (ltaly)

Siniscola (Italy)

Alghero (ltaly)

Ponza (Italy)

Monopoli (ltaly)

Civitavecchia (ltaly)

Ortona (ltaly)

Ancona (ltaly)

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)
E1M3A, 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)

Nor th 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 Quessant (Brest)

CANHIS Antifer

SHOM Cap Ferret

CANHIS 1le d'Yeu Nord

CANHIS Les Pierres Noires

UK East Atlantic (K2)

Estaca de Bares (Spain)
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62083
62084
62085
62090
62091
62092
62093
62094
62095
62103
62105
62106
62107
62108
62109
62111
62112
62116
62117
62118
62119
62125
62126
62128
62132
62133
62135
62142
62143
62144
62145
62146
62152
62162
62163
62164
62165
62170
62287
62288
62289
62293
62301
62303
62304
62305
62442
62X20
63055
63056
63057
63103
63108
63110
63111
63112
63113
63115
64045
64046
64071

.483
17
.483
.100
.500
.200
.000
.700
.060
.900
.400
.000
.100
.500
.000
.100
.700
.700
.900
.700
.000
.800
.900
.700
.400
.100
.000
.000
.700
.400
.100
.100
.000
.400
.500
.200
.000
.400
534
. 745
.531
.920
.400
.500
.150
.400
.000
.000
.600
.500
.200
.200
.800
.500
.500
.100
.000
.600
.100
.600
.480

217
.400
.967
.200
.400
.400
.000
.700
.920
.900
.600
.900
.100
.400
.000
.400
.300
.400
.000
.900
.000
.500
.600
.400
.000
.000
.800
.100
.800
.700
.800
.100
.800
.500
.400
.800
.100
.000
.352
.753
.053
.750
.700
.100
.800
.000
.400
.433
.700
.600
.500
.100
.700
.500
.500
.000
.700
.300
.700
.900
.260

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1

Villano-Sisargas (Spain)

Silleiro Spain)

Cadiz (Spain)

West Ireland (M1), Aran Islands

Irish Sea (M2), Lambay

South West Ireland (M3), Mizen Head

Nor th 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)

Nor th Sea (K16)

Nor th Sea (Ivanhoe, shell UK)

Nor th Sea (Brae A, Marathon UK)

Nor th Sea (Nelson A, Shell UK)

Nor th Sea (Buchan A, Talisman)

Nor th Sea (Forties, BP UK)

Nor th Sea (Shearwater, Shell UK)

Liverpool Bay, Douglas Complex AP1
Liverpool Bay, Douglas Complex

Nor th Sea (Brae West, Marathon UK )

Nor th Sea (Auk Alpha, Shell UK)

Nor th Sea (Gannet, Shell UK)

Liverpool Bay, Douglas Complex

North Sea (Leman AD1, Shell UK)

Nor th Sea (Everest, BP UK)

Nor th Sea (Clipper PT, Shell UK)

Nor th Sea (Sean PaPa, Shel | UK)

Nor th Sea (Lomond, BP-Amoco)

North Sea (Elgin, TotalFinaElf)

Nor th Sea (Kittiwake, Shell UK)

UK Celtic Sea shelf break (Brittany)

Nor th Sea (Anasuria, Shell UK)

Nor th Sea (Ravenspurn South, BP-Amoco)
Channel (F3 light vessel)

[rish Sea, Liverpool Bay, CEFAS

English Channel, Hastings, CEFAS

North Sea, Dowsing, CEFAS

North Sea, Tyne and Tees, CEFAS

Irish Sea (Cardigan Bay)

Bristol Channel (Pembroke buoy)

Channel (Sandettie light vessel)

Channel (Greenwich |ight vessel)

UK East Atlantic (Porcupine Abyssal Plain)
[rish Sea, Barrow, CEFAS

North Sea shelf break (Dunbar, TotalFinaElf)
Nor th Sea shelf break (Beryl B, Exxon-Mobil)
Nor th Sea shelf break (Harding, BP-Amoco)
S Norwegian Sea (North Cormorant, Shell UK)
S Norwegian Sea (North Alwyn, Total UK)
Nor th Sea shelf break (Beryl A, Exxon-Mobil)
Nor th Sea shelf break (Beryl A, Exxon-Mobil)
Nor th Sea shelf break (Cormorant Alpha, Shell UK)
Nor th Sea shelf break (Brent A, Shell UK)
Nor th Sea shelf break (Magnus, BP-Amoco)
UK North-East Atlantic (K5)

UK North-East Atlantic (K7)

Nor th East Iceland (Dreki buoy)
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66021 54.
66022 54.
66024 54.
BSHO1  55.
BSHO2 54.
BSHO3 54.
BSHO4 54.
BSHO5 54.
BSH54 54.
BSH71 54.
CNCAL  32.
FARO  36.
FCHAL 32.
KCH10 33.
KCH13 32.
LDWR  66.
.315

LEIXS 41

LF3F  64.
.200

LF3J 61

LF3N  65.
LF4B  60.
LF4C  58.
LF4H  50.
LF5T  66.
LF5U  56.
LFB1  73.
LFB2  74.
.580

LFB3 71

AUK 56.
K13 53.
.990
402
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.

EURO 51
NZBHd -41

880
100
700
000
160
000
000
920
880
700
700
906
600
030
380
000

300

300
600
400
600
000
500
550
000

390
200

760
900
700
360
090
920
923
600
766
500
822
100
000
658
170
500
000

13

134.
132.

WoOoON—wWw~NN N

22

.870
.200
.700
.330
.890
120
.580
.220
.870
.700
.700
.899
.950
120
860
.000
.985
.800
.300
.300
.700
.900
.200
.100
.200
.500
.000
.500
.050
.220
270
.847
.340
.000
.800
170
.960
170
.930
.100
122
.200
.468
.900
.200
.500
.353
.400
.200

[eleoleleololeoleoleleoleleoleleleleoleol ol eleleleoleoleloleoleoleolelelelele oo ole Yo e Rl bl il i

Baltic Sea (Arkona Becken)
Baltic Sea (Oder Bank)
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

N Norwegian Sea (Mike)

Leixoes (Portugal)

N Norwegian Sea (Draugen, Norske Shell)

S Norwegian Sea (Gullfaks, StatoilHydro)

N Norwegian Sea (Heidrun, StatoilHydro)

S Norwegian Sea (Troll A, StatoilHydro)
Nor th Sea (Sleipner, StatoilHydro)

S Norwegian Sea (Heimdal, StatoilHydro)

N Norwegian Sea (Norne FPSO, StatoilHydro )
Nor th Sea (Ekofisk, ConoccoPhillips)

Barents Sea (Oceanor buoy)

Barents Sea (Oceanor buoy)

Barents Sea (Oceanor buoy, Nordkyn)

Nor th Sea (Auk buoy, RWS. The Nether lands)
Nor th Sea (K13 buoy, RWS. The Nether lands)
Nor th Sea (Euro platform buoy, RNS. The Nether lands)
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)

Nor th Iceland (Grimseyjarsund)

West lceland (Grindavik)

West lceland (Gardskagi)

South lceland (Hornafjordur)

East Iceland (Kogur)

South lceland (Surtsey)

Nor th West Iceland (Straumnes)

SA Agulhas Bank
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A8 AYHAFEHAReWW3)H JAAUTAZFED(CoWW3) AF
AFgE Ho) ID HES 95

Folol & Fo] ID 4 A F A
g3 = 22101 37.23N, 126.02E(8 &= A 15km) 30 m
A s 22102 34.80N, 125.77E(J ¥ B9 2km) 33 m
AE= 22103 34.00N, 127.50E(AEE % 14km) 80 m
AA = 22104 34.77N, 128.90E(AA = =4 16km) 84 m
5 3l 22105 37.53N, 129.92E(&F3| A &% 70km) 1,518 m
z % 22106 36.35N, 129.78E(Z3tA B4 32km) 400 m
nhgl = 22107 33.08N, 126.03E(AlF+= st @ 24km) 110 m
dx 22108 36.25N, 125.75E(R% A3 70km) 45 m
A9 IFrde] JAHF AEEHE A=
ASHSF 4 A v
ol ar JASON 2005 10€ ©o]3% TOPEXZE JASONO. & w A
Al10 SARY AF A=
HAsHs 2 9 4 s
GDLM 457 AHe TAE ASH A HA
H/HA
KFM 417 AR =AE A A HH
3AIZE 712 RDLM 4170 A" =AE AZ AA HF
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B2 B. 7|44 FAGOR AT A

F8 ¥R AG
\gy
%3 g 4 AFH 373
TA
1989.05| o 2.9t
Ald
42X Cray2s
1990.12| slB3H) (KISTD
Al
A-LAM2), F-LAM3), OFM#%
1991.02 2 He o
_ MAEA (Barnse WH, #5 +
1991.02 F-LAM46X61, 80km/L.10) IMA GSM +12 =% )
F—LA_M(46X61, 80km/L15) Cray?2s
AHS 371 (KISTI)
1992.04 3 4% 2 d(Cardone Model,
P 19X15, 2.5°) 2 A 144 Cyber932
| FEADAS D) £ (RNA 1 91)
PPM(Perfect Prog
1993.03 Method)®& o] &3+
HAA-H3 7| dY AF
K-LAM®6)(59x59, CrayC90
1993.07 40km/L15) (KISTD)
g3 2d 249 KTM,
1994.06 Korea Typhoon Model, Cyber932
109x109, 50km, ¢332 8= (KMA, ¥ ¢3)
D FAdREAE 1991 1€ 19909 12¢€0 AdE o] £x]omto A £F3e 37}2] 9] 3] o Bz d(o}A| o}

2)

3)

4)

5)

FAGEEE A-LAM, oot FAQERD F-LAM, | £ 422 OFM)< st 1991 2€ 7
FAARARY BY AFE Aol W 2RE Ao AL

A-LAM(Asia Limited Area Model) : ofAo} FAlEEH (oM A EY3 dry model)

F-LAM : S5olAlo} 231 B 2. Far East Limited Area Model. F-LAMS 1= 7] 38t 7 4(NCAR) 9}
Aol FHUE(PSU)] 522 Ee NCAR/PSU FHFE ZA(MM4A)S 7|tz sto] 7] 44 <]
SHAAZ Agustn 7|8ty FRGRATH] ALY 74 FFoR Y FAEot)
AX g9 TX P 71470 AA A3

OFM(Ocean Forecast Model) : 3] X dB2dE AL sjdaaele] £498 £ TFOE /st
mdolth, WW3e dAlo|th,

PPM 222 1990 UNDP Aoz 47143 MOS 958 3lel,
Z-g-sto] Aagit 1992 1990~19914 4] AsE 7h dsta Ve Qe
A5(1987~1989)F #-Esto] 7pdalol=tl, o] FA| FARARS] AL A wel MOS A
PPM /& F8kln). 3 ECMWESE wl= 71839l 24 487k 160km A&=olol7] whie] d2e]
ASM 24 255 283t
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F8 WA AR

a4
= =2 &4 A% 87
CrayC90
1994.10 PPM(Perfect Prog Method)< (KISTD)
. 0] 83 7 FE dr Y Y —
(KMA, ¥ 2)
1995.03 I;H_*Ijé:M(;?}@g, 60km/L15) 34

A F(GDAPS) & A Y (RDAPS)
FA A E A" dY G0
GDAPS(T106L21, 110km,
5 =249 top 10hPa) Y +%
—rz 8) -
1997.02 of 1 37} EﬂD@P g(%‘o&sxm, A0km/L22, MY G—24DOI(§J:<—1LHMJE) Fujitsu
yu L — B AR A
BATS(BArotropic Typhoon forecast R-AT 24974 A8 VPX220(KMA)
System) ¢ +%

Al (40km) 2 A3} (80km) =+ CrayC90
o (KISTL ™% %)
1998.04 gFXgKgljnja; glt%r%%ﬂr%%ﬁ
1999.03 éif]%al;]ﬂg %i%e%é o] &
1999.05 G-1dVar(TOVS %3}

X G AR KRB A|AH, R XY X2SS A|AH

6) K-LAM(Korea Limited Area Model) : =4 oJRE2d F-LAM¥} FYsA MM4E 7]8ko] Barnes £ AA &
A8 42 A B E ndZ2 Jasie] AT 39T

7) AAFEREAL 1993 & 7|44 AF4E Bt B 7)Y GSMBIE =3t e, 1994 KISTI
Cray90ol| Rd2E Ag 71%5S AZo 2 ste] 19959 3€ Fujitsu VPX220(7144)l o438t o, 1997d
2983H 6A17F A9 ARFE AAE A AAT ASFS 9 AZA2E(GDAPS, Global Data
Assimilation ad Prediction System)& &4 49334,

8) 1997d 295 F-LAME /A3 A9 o B A ~BI(RDAPS, Regional Data Assimilation and Prediction System)
dd +9S AF3IAY. AEFS FES GALLE AR HoY, & AAFEANA i)l N&Ho=
PA= o 39 AFHA] blow-up Ho] GDAPS GPVE &8 12AM7F A 02 cold startZ 2E-& Yt
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F8 W73 AR

dg
=7 =g 24 AFE B3
RDAPS 598 2 %) shy B | R-AF 4% A8 157 =9
1999.06 ( 171x191, 30knvL.33, MM4) NEC SX-5/16
GoWAM(2.0")/ReWAM(1/4°)9) (128Gflops)

RDAPS 78} — %5}
kA AMME — MVB)
2000.06 2 134 =(10km, Skm)
Ao HEd $-H10)

AR o) BA 228 AM(T213L30) S

47 | CDAPS 4% 3 9% shys 7

— 212 X {8
o%lTier (TI0BL21 —T213130, =4l rop | O SDOLBA H tiat)
2001.03 10hP2) 2 NNM 2718} &4 NEC SX-5/28M2
GBEPS g +(T1061.21, 16%H) (224Gflops)
RDAPS #Ag 714
AT et e BAI2E 2 e
AGoWAM, 2.0° — 1.25°)
2001.11 R-3DOI(32H 2 WHAH)

DLM(Dynamic Linear
2001.12 ModeDE o] &3+ F7]
HA-H3 7|2 Y AF

X GBEPS: Global Breeding Ensemble Prediction System

9) 24 DKRZ dAF40A A" 34 vz 2d WAME 7|Wto 2 FHANE 2.0 220km) 9 1/4°
(2F30km) 9] AT(GeWAM, Global Wave Model) ¥ A< (ReWAM, Regional Wave Mode) 35 o BA| 28-S
TAstY 95T E3], AYEAAE(RDAPSMMD, 30km)e 99 = &l /Ao wet 7]& dx
F9s gusta Bellss FVMAA +9S AZSAT. FAHES 7ER A 2000-2 FHE.

10) 7= g7 TFAINCARS A dolYol FHUHPSU)0] &% /NEd NCAR/PSU ZEED MMb)
7123 BAFA FsAAZ WA 2 2719 AAA AA(10km, SkmE 7HA= m_H ]%ﬂaﬂﬁ_mﬂ
+%4. FAGRIY 7RI 2002-3 XLZ.
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F8 WA Ag
\gy
%3 g 4 AFH 373
DILM(Dynamic Linear Model)-&
2002.02 o] g3k 3AIF VI Y
A&
2002.04 SATEM, SATOB A& &3}
2002.11 NCEP daily SST A& A&
2003.11 T GBEPS ¢z& =7} R-3dVar(10 km) AWS 53} NEC SX-5/28M2
’ o B3} | (TIA21 — TI06L30, 1681 | =3+ (224Gflops)
2003.12 RDAPS A-g243} vt wA|12) | G-3dVar(inner loop : T63)13)
2004.03 GBEPS %7]% ¥#{714)
G-direct 3dVar
2004.08 R-3dVar(10 km)
dold A5 &3t dY %

11) $71 & drE A% FE 222 20019 3¢5 TI06L2]1 A AAFARED S ngo s 7550
sttt ofol wet 94 Falee 71T 2150A AAFRED Y FIT 30T o= ST, AT

o o
RLANYG)
o] A §54H Bread vector® FWFE FHAA HEHE YAHES s

12) 71¥& KF(Kain-Fritsch) 223} #ete] A5 225 4% KF 4243 BAMMEV3.S 370 Hﬁ e
RDAPS ZE&AA 71E 25 dF a5 A98E AdA7e Z35 BT FA9qER 721

2003-3 #=.

13) dgs #= ARE A flo] A 58 T F A=
7R A 2004-2 F=.

w

A HER AAZ QLR Aol Ao 13t

14) 7] && AdEE AT HIE 2 2714 AA &35 glo] AAFARE-DSY 27)4S Iz AHSSt
2001d 3€HE HAFAREDY 4 A7 32 HAWAEDODAA 32+ WHEH BdVan =z ¥7 H
webA AA TR ED e 27)4-S AHESHES WA s



o WA A%

LR
%A 2d 4 AFE 84
257 &9
2004.09 Cray X1
(2.45Tflops)
GBEPS %% /M4
200504 (29 A4 =)
—Omi SHAF ==
9005.05 C;é}zmkSCAT(EH ¥ AR
[e)
MOS(Model Output Statics)E Cray X1
2005.06 o] &3 3A7F 7] Y (2.45Tflops)
A&
MOS(Model Output Statics)S
2005.08 23 | ol&% HAA-Hm 7le °
qra| AT &E Y A
HAAF o BA 28 MA(T426L40) &915
GDAPS &% % A% = _ . .
AA(T213L30 > Tazp140, za | G-SdVar(inner loop :
2005.12 top 106Pa — 04hPa) T106)
- - &7}
GREPS 49 5 4| sy At | O ECMVE BRASD TEEEN - gy am
(TI0GL30 —T213L40) R 2718 | 5 ¢ s (18.5Tflops)
H7A16) .
AT 9 A HaeZ A
2006.01 2® 2d A2 o)A
(WAM — WAVEWATCH-I)

15) 2005¢ 2¢ AN @&
AATFAREDL 7)E

[eJ-=NieN _LB‘]-

—o=

30km=Z AXAEHJD. 13 EIAH H

2005-08 Fz=.

oqo A
=

AlAFske] 20059 8¢ 1
10hPag] ©j7] 4%+& 0

3l Ssien), 712 3039l @3
e Faia
w9 58 HEY S A8 24 ol
4 e WA 42E Aol skl 4

Bgaz At A 2839

16) 2005 129 %€ 71&
AR Tl B d(T4261L40)2] 2713 U4t

T213L30 AAF B EH e

120] 40Z0.2 Z7}59 T

1A =23hd 54 F 20059 12
0.4hPa7}A] Sth ol we} =3

= 6‘]—

Hg8 Bedg A Ae

A9 AT DAY
258 o 55km7iA el t7]
9 AAEE 712 SokmolA
FAus 7% xE

1 T34 T106o2 AdHRNeH, A= thFd 52

%7] ¢ RAVE| (ECMWE) A 2472

o] ool mhebd oy
sl A}ﬁo}w
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F8 WA Ag
LR
Z3 24 4 AFE 84
GBEPS(T213140, 32H1:,1Y 23],
2006.05 109 4 1)
FY EZFEE 2D | 3 FAAZRKLAPS,
2006.07 (RTSSM, Regional Tide/ | Korea Local Analysis and
2= | Storm Surge Model) @AYSH7) | Prediction System) #¢ +%
9006.11 of) 1.2} MOS(Model Output Statics)S | Burf &2 A& sl& S/W
) ol &3t b el dAY AT | WA
G-FGAT(u737% A &-87)
2006.12 28 Cray X1E
(18.5Tflops)
A
qr | EE @] dSEI(ADAM)
A
7 G-MODIS S4¢ vaA} =
2007.05| d® | KWRF(10km) &8¢ &% il o e
/ﬂ]_E1 [e) §]’

17) 20043 8¢ 8km FY Z Zad BA(RTSSM, Regional Tide/Storm Surge Model) 7-&& A &&te], 97

237] =943 dEo] 20059 6E5H AEED

Al 2~" R(ReWWW3, 20079 12€¢ S W) FLstith

18) FAsE @74

AN oL

1= U]

stgon, +% 4= 2 29 59 goe A9 3y o

=1 d(ADAM, Asian Dust Aerosol ModeD)& o= 374 R EH(ERA)Q 7] &4 =gl
CMAQ(Community Multiscale Air Quality)E 7|20 2 20039 3¥RE 74AT4A 47440 A
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F98 WA A3
ag
=3 2d 4 AFH 87
2007.07 GBEPS ¥z 174 2 &
GDAPS @ ¥ ] v}Z(Rayleigh
2007.08 Friction) Z&
2007.09 KWRF-#l ot A5 %3}
s G-BUFR MTSAT-1R AMV
2007.11 2155 A7 =7}
- G-ECMWF ERA40 71330l
9008.01 GDAPS 2% o wA4S 943 | gk nv &3 AojxA
: WA +4 A A
KWRF-HZ ®AA &
KWRF-MTSAT 914825
2008.02 Y ©
23 o el = ! Cray X1E
qu | I A A5 A e (18.5Tflops)
/H]Ei (RGWWB) C’H S 7H A %]’H 'T“‘—I'.;'T S ]
2008.03 (1/4°—1/12°) & =A] A<t | (windprofiler) 771 A H
) g o ZA| 2= (CoWWS, | 37}
] - )
L1900 67 99 Bl A1)
gl yLE=4
G-1dVar(NOAA18%
2008.04 ATOVS 53}
G-ECMWF #4782 ©] 83t
2008.05 HAA 2g (A He
el 5-109)
IR | KWRF 947 s = A4 (31% =
) KWRF-%& £4] cycle &%
2008.06 — 40%) @ JRAZ Z7HE0 | | = L
Amj 66417120 ° 2 AEE W ezt A&
GBEPS T213L40 A4 A2 53
2008.08 Aod e P 2552

19) 2006 1€ A5 9 A 97 A3 Al2" 2d 4
FYPsigon, 20069 129%H viHE Y 3
o

20089 3¥€+H # 9.

20) 74 Abek RE(KWRE) % 824 A)~=(U3VR) H
il

=712 93k NCEP SST(S#Ha|A4 = 0.083%)=
317 WA (Cray X1E — New Prepost)

A Jage]=( WRF V2.1 — V2.3), BA} AAt
7, HAAZE(U3VRIS 73 AlZF 958 93
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F82 WA AS
LR
=3 24d 4 AFH 373
AAFrAe] e FEF
2009.01 SEEEET ) T
HAAF 1= gFd=
2009.05 AEl Be] o2
KWRF &% 7|4
A=t 2738 ¥4
N
2009.06 23w —7;PA;EL%§}(ATOVS Z7h Cray X1E
el al (18.5Tflops)
Tl -wA gagel=wa2.3— b
V3.0)

ZH7] B4 9 oF AH
(KLAPS) ¥ ¢4
—HA A= NMN(FHE= 2=
F71
-z7|18t #4, =Z94A
7N

GDAPS €4 /A

~AAFrd Hia 1Ay

2009.09 ~HAR AW : Decaying
average method
21) AAFRES] FEgo] FZHY Al Fdt= A4S A Al UGEE o83 dEYST FH Y
A o2 WA
22) A AR X4 R 2do) tA(WAM cycled>WAVEWATCH-II V2.22), X d R 2do F7ts) 4=}
2HEY = N, 48 AR F7E 1243 A 6AoE B
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F8 WA A
dag
=3 zd 4 A" 874
At S 2D (ADAM) &4 ]
2009.11 A *d} 3%7] 98 ¥
(o) molg doslE N 2ewl
2010.01 E2FE FH) Cray XT5
Bwd B A3 WA
A A2 (14.17TF)
2010.03 KWRF Z7A4& UM
w7
2010.04
010 357 =78
2010.05 FRRIRT, A9) 9 +%9 | A7 4DVAR, A1%9: No DA 2 2=l
‘ -ATHN320L50), X]Od(12kmL3) GPSRO A553 dg4&
e lsic] = 0 u o= Cray XTb
N AAE 27 B4 9 o=
2010.06| g | 1) =) (27.65TF)
(KLAPS) € =924
b R LRl N320L50
2010.07 @liE%(ADAM) g £925 | SSMIS YAAFF3 d o
KWRF 59 %e24 AA2 | 2§ AR
a4 A (2010.5.14~)
5¢Ed SYHS 24l At
d49 HA
2010.08 “81ARHA R A
=44 =4
357 HEH
SHAFE 357] 719 AR SEN
2010.09 ] 7 4126) Cray XEG6
(758 TF)

23) 74 ARk Satwind

—_~ =
S

Hakgk 7841, ATOVS, AIRS A&A g 714

24) M7 A w3 el =(V2.2-V3.0), 143 144

vl 734 (ODB), GOES wind QUEAAFE) gk 273,

= 2
w5

Skm G5, AN 2T 6] 24 28]

9 station list 2 $AA4,

& SRk £9

25) W7 ARgl ADAMS ¥ 71472 RDAPSOIA S ED(UM 40km LE0)E A%, BH dSAI7HS 4847 A

T2NOE WA

26) € MA & ==

A2zd B

A8 Aelg F7)

) A&/dS AR A, AFARE dYE A
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Z8 W3 A
agy
23 =g 24 AFEY B3
AHAA A 04]%— 2l
2010.10 (UM-ADAM2) 3] £
F Az =
2010.11 xd B B 2D ;}fﬁﬁ ASAR oF
Satwind &#=2x MAS
2010.12 g A= Z4QD wWE
=4
THED 7N s ol o glola] A
2011.03 A2 20 dY e Ass
(UM N320 L50 M24) e 337 HxE
X 225
2011.04 ZAen A A2 Cray XE6
; 758TF
A AT, A4 4DVAR ( )
R | v SR AL | BER AL AL
da g AR T N512L70
~AFNBI2L70), ASAZLT0) | 54 MetOp ATOVS A2 | A2
@Z-]_Q_ _
2011.05 S9E 57 9 SEA (2011.5.23~)
dd 9
(UM N320 L70 M24)
A4 228 A A(UDVAR) &
FA QR HY AfAI29
2011.06 !
T 7R €94 A% | RITOV93 /)l 78%Awele)
(RADM) 52

27) MM A z
w4 d7E B

28) 74 AR

29) /WA Apg s

nelZ Y HE, B L 2R AR
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T8 WA AR

de
=3 2 24 AFH 84
2011.08 NAE A Y Ae
aEE dyEd, spEzE Ql
g 7)E He
i _ cEZ2zgzaydy mE Y
2011.12 Helh o715 e 28 A% | g " | 33y 922
AT AT ZYAs ZUHY Al 2~El
e 7y &9 Cray XE6
(758TF)
YAHE TrimObstore #Z A&
2012.01 Azfel A

-missing®d #Z AR A
HAEE 0 F A

- 150 -




3E C. F% W

C.1 A39 s

1) AFo|@?
o uE ulehe] Fejel o
@ 5 U dBE H4 B3 AR 5 HA Feel Al F38 24 ARE o] g3l

Brhde old s ARG AFolea shnl, AFE AU

FARJMLr A&7E) Aer Hod ¢ Ao HASAE S Tl AR A I A
BEE AFstA Hoh

EE AT 37HA FHE olf= oot 2o

@O drel d& A

@ AR A& FFATI7] fste] 2RE 24F Fofuo] 2

® AZ g2 dEAxH 4R A 45 HugozA Zt7he] AuiE motstd

NS BN 2 B

S A5 dr AAAANA 4 dREAIZEH A de 39T F de ABFH
ARE Agsta, B NEASAAE di 2ds FEAT7] 98t MAdsior & F
AAE Foh ole HSH7E Qlo] EEE dqRE R Hi qRge] AT F JUFS
RHHA R = Aeolth

oherst R o] whel ZHAEFuH e theksith. & 1.2 David Stephensonel 2] 3j
ERE dxre] 374 et 24 dE FEjo] AAS et 448 dqiE JH= AR
Aud, BF7, A2 YAR So7 BEFH £ gt

F2 R g oJdl ZA7F? Allen Murphy(1993)& 19 HA A F& dHE Tt=&
Al 71A 842 A#AA(Consistency), & (Quality), 7Fx(Value)E A AEATH AL LS
A BFto] 159 A7kl ZABE] FolX A&l thal] HAde] ddE WHE o dRr%
A GBIV dASe AR, FHS AARZ dojd A dryt dAEE AE, HAE
NJEE &3t JEPo] AAH ZL & FFY olds IHI}ESE =& T U AEE

ou|gt}, 2Z T ste] x| FHo| dre] Jhx 9} UG AL ol A#H T F

ol

)

s
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A= 2 AQES AN AR BSHAAT LA
BS5HA s o Ao ol A, e 2 A5 H=d
re] FHo| e AoE HItHAR dRrRA YAAAME Wl 7HA e dEIT HE

o
o
e
Jm
o
N
o
é
_L4
rr
o P

¥ 1. David Stephensonol] 23] EF% o xR o] 371A] Fefe} oA

qx e o A

@ o B.(deterministic) A F4 AR

¥-& o B (probabilistic) A 8E, FE R
A A o) B (qualitative, worded) 59 A+

AEFE 99!

A AL (time series) AR d Har|
E7HE- ¥ (spatial distribution) AN1E, ¢ Bxn
&5 &3t AlZH(pooled space and time) LH T AATF o7
dre B

o H.(dichotomous, yes/no) A Y o R

=¥ F(multi-category) F& AX(normal), & ZAE
%1452 (continuous) Hare

MA| 5L AbA A3 (object-or event-oriented) GiA 7| ol L A=
2) #3 A=

YAHE F29 2 x(Random error)®t HxF(Bias error), & x}9} o7k AA 9 23}
a3 3 A5E BAT W Z2 dE R X7V S #F ARE WIS o
A stE B4 24k o] B4 (Uncertainty) 9] H<le] Hth, LA 5 8= Fak &l
WAE ol#d #F AE FAIStY Stk wY #F QA7) dEgA oA FH AHTG
2 ATd, & =2 Azd JFSHIE 7RG E olgd exks FAE F v 2d
= A5 7Y stH s Aol AstAu AL il HF A AR Tt
AF WHOE FH AF}E FE vud v+ &3 FEE A3 + A
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AAR o7 AFHE7} Folxth, wrelA

o

ofu

A

S}t

Holth.

&

o

i

L

(Rare event),

o
01];]_

-

=

3}

o~

o] =
-

b

o]

o B o)z} 2

-
o

o] AR Aot or)/de] YA 2 )

I R

1+ O
=

L=}

[e)

|

A

Ely

2

ks
Aot olgF HiEE EE

Folsjor & Fe Au
3k

H
o

C2 2F A5 ¥

o

go=w dr

o]

dre] 471 A1, Az

KR
-

b g

Foz ZH HuF
&

= AAILe]l Ao

}HH o

foh. e ol

)

o

e

A7 28 gls o

&
FAg ol A FH_lel

ofgfol 4B o H(Dichotomous),
IRt

S|

p

R

3}

)

LS|
axi

Fo|7F a7E T

ai

5

] A

3

wr

s

]

=

=

of 1.9}

238 (Contingency Table)7}

o, oot fZol o

5|

L

R

§ ool Be ohgare wah

shgro] 10m/s ol 4Foluk ohuk

ol o dRE HF3Hr] A

ofd ZAZF o o
of thgl “of” of “opja”o] WIEgE HoF

FE dHe dolt

=
17r 2 4 Ao

L “}\]'Z:]_O] ol

L

1) &E dnr(dg/erys)el o By
k& (Dichotomous) <&

gl

3 <ol s}

Z7 EEZ(Joint distribution)g} FE7]=

)

o
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. T3]
=

Hit) : Aol ¥AE Aoz o5, dAz 44
Miss) : ARdo] AR & Ao oAF HAl= T4

- AA & (False alarm) : AbAo] TS Ao g o= AAZ AR e

23
CE

- 59 J&(Correct negative) : Abzle] WA FS AR dF AAZ TAYSA G

EdxE o319 ER7F o9 BHEAAE AE E F e 7P 29FQ ot g
dr A= wMits, olsk I #2 A2 Correct negatives, ©|3} CO)¥to] &AL =3
(Misses, ©]3F M)&F AA & (False alarms, ©)3F F)o] gl A3 &3t 91 459

3

54 S 2] fdl 28R 245S o8] g FHe B3R

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) A& =(Accuracy)

el crel A=3re] FEAA LA AEE Uehlle Aoz AHEs| or1g Add e

MEgE etk ghe) MelE 0olA lo]W fEd alni 19 e etk BAE 4R
AHAQ WFE, F A WARA Yt @l Ul BARA Levim o BG Zel o3
A28 Gge we 5 dos dolt
H+ C
accuracy =

H+ M+ F+ C

(2) 29-#(Bias score)

Bl dret PAAd #ZFIe 4A A=E Uele ZoE AAAHI A9H
(Overall bias), AA A 2]9-7(Systematic bias), & F2713 X]-9-% (Unconditional bias)o.Z
d#HA Jduh. WFE dro] U3 Biase HEE AR AR FFE BASE AP F5E
Wie Zlojth. o] Mel= 004 Fadi7ixeolm bt die 19 @& Zteth 1 2o 22

e

e dn Azdo] Hadu A 1 BT 2 A9 dn AzwHo] Tl du A
Belgm Btk webd sl drid AEE B2 Ulgsts A& 2R o ofug

A

i

g

i)

HNEE SA3
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H+ F
H+ M

Bias score =

(3) A& AA AZ(CSI, Critical Success Index)

Threat Score &2 Gilbert ScoreZ2% E&|H A %3] =39 d AHd 5
toll Ak A AdE F4E5 Gt Ue Aolth 2 0014 19 s 7HAH, 12
A3 RS ou|Fth. CSIe Abdo] AR et A Esidar dA| EAstA &S

792 %(Correct negatives)dl ©13) QL WA oreth mekA Abde] MESo] e

i
2
us)
AN

o
rln
[-'\1
2

#F¢He Aol k. =3, CSle 7T tig A3 dSHaS elstAl ¥7] dol
g7t A A A8 E(Accuracy, ACOE mlstAl dot. d& W CSIZF 091 A+
TR wkd Aot 53, A4 AUt wob AR Aedarr AL A
e ZEE FAANE 72T 7tsde] v G drox AJdS #EE +
Uk ZAolth of® A9 2el AHits) AA7E A 713 o AY F 7] W&
ARl 7155 ANl o &t AEFS JHAL I

T5= C51= H—i—]lHJ—i—F

(4) &4 AA AL(ETS, Equivalent Threat Score)

Gilbert Skill Score2% E® AZ YA AFeo ER Exlo| ztzt Fzbg] g
(Random hit, a) ¥FE< Wl 2102 AF A AFolA A o3 gr3le 23 A Folnt
e -1/3901A4 19 e 7Y, 12 &8s 4R E 02 4935 5Ho]
drAdsel F= AHEHM ol ETS7 7HAe e840l ket AFolA sAsHA Hlad

& QYR 37 wFolth ETSE 23 (Hinol vIzsith. £ =2 (Miss)# A3 I (False
alarm)ell= E83H7] W&o dF a9 AJS FHIAE =T
_ _ H—a, _ (H-M)(H+F)
ETS= G885= i r—a, + PO ©= Ty

2) A& ATy drd g A4
Ao o Hol tik HFL A= A He AolE FAsh= Zlolth
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09 #e 7Rt HHF AR e =AsE ZHSA Lor] dusk ex Aole

v (E_ 01‘)

S
S
S
gj
3
3
Il
—
\M>

(2) Root Mean Square Error(RMSE)
a1k} #A=zke] AolE A FIst HAS FHI grolth 00A F37kA] 3e 71AH

43 B9 09 #& 7Ht RMSE® HxHDeviation)oll tdk HF S AASHA F=

N
RMSE= \/IZ(E— 0,)?
Nz

(3) AAA 4 (Correlation Coefficient)
drel F= zolo] X9} FES A —1oA 1 Alel9] e ztet e 1ot

AAES S8t T2 =70l i HAX(Bias)ol WHeHA F.

FE H gt Al 715 Hegk, CE AHEste] olEet A= Apolo] AX| e} 94 Aol E

(5) S1 score
dr FIt 7]
0N A F3tthe] &S 71X 3
A

©
o
Jot
b
i
Ao
o
%
i)
f
offt
rlo
X
do
k1
b
b
rlo
:?l_",
e
N
2
o
2
Y
oo
e
o

7

o

M, IaF—a0

adjacent pairs

Y max(AALIAO)

adjacent pairs

x 100
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3) B8 A3 B AZWY
GEanE oud Aol BT FEL 03} 1 AFol9] FHZLS 0014 100%) .2 LhepaT).

ditz oz ©d FE dEE AFSrIc oAHT. tAl dhe] FE dE p E HF F
A (o =1) F& BASA F5(0,=0)& ol&3std AFst Yot F&3d &
QJEA 2" LS &3 2 5E4e 7N
- A # =(Reliability): o5 &3 B #F W Abolo] dAA

o 2] 8H(Sharpness): F#S dBHst= Ak
- #3]5(Resolution): FE AAES EAHOE Aojgt NEFE /A FEIAFO=E

2l o+ A= H

(1) A8 = ™ (Reliability diagram)

Reliability diagram< 9B ZEo U TASHEE FASE Ao =2 4K GES HY =
K e #3to= vy, 2+ 7319 %
#HoZ Yt Aot AFEs FE ZE NEE ol A gifide]l AT HAEE

Uehdo, giZdd o2 HE e HAF(Deviation)= A H #HAH(Conditional bias)elth. &

HIEE o] Aol tfzhdd ofgel] A3t FAo) o (& F+), A flol #1x3sHA
HARO(FEo] Fe) UL ou il Reliability Diagramol|A] EE HI=E o]& Xo| HAZ
739 Halls(Resolution)o] W& oHdth. No skill A3 - Aol HIE I &=
BSS(Brier Skill Score)dll &Aooz 7|3y, Z+zte] & FIHe HEE o B o

(Sharpness)< YERHTE

s

=
=
1

-

=
m
L

perfect reliability —-"ho skill

=
=
L

no resolution

(climatology)

=
X3
1

Observed Relative Frequency o,

=]

u] 0.2 0.4 0.6 0.8 1

Forecast Probability p,
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e R AZAe Friete ASHHoR 54 Al @ dAFFe] 10moldd Al
gk && Ry AA 24 Nz #AAE YeE = Reliability Diagram(Atger, 1999)9]
ALt o] Wl ALgEE FEH} A3 WE Reliability & 23 o] F 7l WHo=
Uetd Atk AAe AARZ ojwd Aol vEld A9E OfF i UEYA &
A5 NOg atAk, I d4& A4S WE FE, d43stA £P& WS NFE ZAE 9,
2.0 NAY GBE HHE o= o]l 1 g3t W=HN =& FN ) &
AsteE otk g2 3 7k WHe X 3. A o' N9 A4 FES 100%°14 0%
AR FEsta Aol 1 @S Bl A9t HolA] ¢k AE Urolx 1 sle BE

TXHe] RIE(HI00 =& FO §)& S Wiioltt.

Jlm

r_8L

['UO

o

i

F=N F=N-1 F=N-2 F>1 F=0

NF=0 NF<1 NF<L2 NF<N-1 NF<N
O Hx Hn-1 Hy-2 1 Ho
NO Fx Fx-1 Fx-2 Fi Fo

# 3. 10% 1149 &F o2 o] vkE Reliability 3%

P=100% P=90% P=80% | .. P=10% P=0%
0] HlOO Hgo Hgo ..... Hl() HO
NO FlOO Fgo Fgo ..... F1o Fo

(2) Brier Score(BS)
& LAE AFsle B FAE U3 22 3714 & (D) AFE, (2) Bis, 3
B GHoZ Urth e HeE 004 1ol 83 dXr = 09 #h& ztet. ghtygo=

(3) Brier skill score(BSS)
71% R g GEARY T AEE SHIE 842 V|FE JdJREE BE AV

e /1% BB ST @O WAL £ FIUERE 17400 02 71F A ne us)
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_ BS— BSreferen(’e _ BS
- 0—-BS - BS

reference reference

(4) Relative Operating Characteristic(ROC)

¥ dBE 7] S8 €™¥e +4 FE YA(Threshold) #AES(E E°1, 0
0.25 &) AH&3l4 Hit Rate Ul false alarm rateE 71943 Aolth, T2 Aeld Axs
TE5t7] s B Y SAHIT 094 1 Aol @& 7FAM 0.5+ Skill ©] §l
12 83 gRE ot A= e e ol FAE

Relative Operating Characteristics(©]3}, ROC) 24& ojwl A4S 3EdRHA Guft

o
e
&
%0
o

Z A £ JEAE FGEEE “Signal detection theory’E 71%2E 311 JATHSwets,
1973). ©] ROC A& YdE FENRY Hes Hrtste WHoE ECMWES H %35t
H= 713 (NCEP) 3 4 7143 (MA)NA = Afelste] Ab&stal )itk ROC 34 AFES
Ed3F= Hit Rate(HR)9F 1A 5 &S YEFU = False Alarm Rate(FAR) Atole] EX 55 7}
35 FHER A 3 gz FAoZ Yeld Aolth HFEY v HFTE A4S &

ZREE O3 Zo] Fazt. I28]a ROC FAeA HR=1°¢]3 FAR=0 ¥ w7} &9t
qro|mg HAZFHoZ Jirto] ZA4E FEGHY A Aol HAUT E F Ao
AREH 0 & o BHATto] o5 HSFOE X

_T?
FTF
ol
oot
ftlo
fr
r [o
i)

Relative Operating Characteristic

= 08

=

g

2

J=T] i

a 06

=

%” 0.4 -

=

=

-

& oz

0 . . r r
] 0.2 0.4 06 na 1
False Alarm Rate
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o714 y=x¢ HA& " HR = FAR " o2& o] tyz}A sgog Fxo] AT A
dHe] 7FX7F e ougth old wel 230] Fo] st ROC F/4d3 y=xo tjziido]
o] % ROC HA(ROC Area)& FallA W& HE=2 AMEsta Yot o B7L hxsiohd
ROC |4 =10]a1, ROC H3 =0.5¢ wj oi o] 7]=o] fit(No-skilDal F&&tA Hr,

X 4, AFo] 2 9B EFF (Contingency table)

2 8}
Yes No
Yes Hit(H) False(F)
o X
No Missing(M) correct Rejection(R)
o A%%E = Hit Rate({R) = H / (H+M)
o HlZA =& = False Alarm Rate(FAR) = F / (F+R)

(5) RPS(Ranked Probability Score), CRPS(Continuous RPS)
RPSE EE4GHANA EE HFo FZ=o] HA3] USIU=AE YEIAT o] RPS 4 A]

M 88 olne] MFE, pki AR WF koA dZ BE, okk WF kolA BZ§Tol
BE AARHO="0h] 8", 1=“c|")o|th. RPSE T WF &8 clRolA %8 FUIA AF 2el
A folth MF7} 20 A% RPSE BSS SUsHW, WE7t 444 49 CRPS7E A

m
ZPA

k=1

el

1
RPS=—— 12[

i=1

CRPS= / jo (P (z)— P,(X))*dx

(6) RPSS(Ranked Probability Skill Score), CRPSS(Continuous RPSS)

71 cBol| et FEoE FF AEE A 242 JE dEEs B A7

RPS— RPS,, terence RPS
. reference L
RP5§= 0— RPS eference ! RPSrefm‘ence
CRPS— CRPSTeference o CRPS
CRPSS= 0~ CRPS. =1=rps

eference reference
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(7) Economic Value @ AH&2F S|4 2] 7F WY

grel AA 7o g AAMF =9+ “Economic Value of Weather and Climate
Forecasts(Kats & Murphy, 1997)"& Zrastd €t} o 7|4 st AA 7HA(EV)+ 1998
W o]|ZHE YAE qdro AL Pyt 7|Fo 2 AF8E 1 9 tHRichardson 2000, Zhu et al.
2001). AR AA| 7HA = RO FEEox ofEEAIRE o' 7]F Aol TS A
S A= o 2ag ¥&(Cost) thFo] glle Wl A71= E4Loss)olE BAZE A=
b o] @2 AREA wet 747 En

F 5.5 A wE dqro FIxo HEO)F EHAM)Y HE& mEYZ(Expense
matrix) & 74 HEtd Zloltt ol BARTEH F dRE ol&IAS W A= H &
7I1FARE o] &3S W nla) dE= AAZQ v& U o2 EVE Aostd
O3 Zo] 78 F JthWA i JERE A ol&std tAS Al wWY A= HE
(EF)& % 5.94 folAls Be At 3 A=8 &Y dA=Z 7 + A A7]A

A Zo] YAEE Ae BF Al Agolth

O

J

® 5. A3 E dro E¥xe} HE fEYX

23}
Yes No
Yes Hit(H) False(F)
SEEREE Cost(C) Cost(C)
No Missing (M) Rejection(R)
Loss(L) No cost(=0)

O AAz 2 4ol TS W dr7} olF gL S ARenz o uf A&
e A2 RIEMD)XHAH &(C)o] HH
I @l TR AR MUzt B e AleA SkeEg o] ) A&

XU

@)

3

)

2 R E(M)xEAH ()] "
® AR, AR oW @go] LA FUT RV EU A= o
12e 59 B I=EE>u#n&(C)e] Hrh

od7)A, Aol WAISIA] ¢hokal dHI} o]E RFUE W WIEE Rolgta & A4 UlF
Hlgolu} &4 Hlgo] glormg Oolth. Wk EFe Al Ao dAstE AE Fo| HuR
AZ B2 ofF et o] el 3

af

N

Ep,= HC+ FC+ ML (D
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ooz oryl gt AE5E A ASHEEP)E FebH  F(dR7E slyzt 4994 M
yo] gloemz 9 A(1)dA FC=0, ML=00°]t}, 28|22 A& H|{ E=HCSId),

o] dojutk HMIE( 0)9} Zorng ofge} e H|go] A ZEHALh
(2)

o] W] A& HEECS LS vtdd o =& H&(C)o] A

il

3 715 AR
He A9 (o)RT AL dvk guE F Zolng ofgjel 2 Aoz el ok

Ep= Min(CoL) (3)

A HEVE 578 ARE oS we] AAH v do s Hojum A4z 7 5 Utk

o e )
= mi saving

2@l 2(1), 2(2), 23S st 2(5)o] dojXH.

EV= mm[oL,.C]_— (H+F_)0— ML 5)
minfoZL,Cl—oC
A7A BE &S L2 Ui 8 &/E49 HlE C/L=rZ2 AHYst"d 2(6)°] fF=Hr}.
V= minlo,r] — (H+ F)r— M ®)

minlo,r] — or

S(o)Rt F "o} & w2 Uiro] ok

o A& wlg/EAe] Mt @4 BA W

Hoz (7)o HFZHO=E EVake] Hrt.

(]

EV(1—FAR)—(1_C/CL/L)(IEO)(I—HR) if C/L<o (7
EV:HR—( o/L )(1_5)FAR if C/L>o0

1-C/L
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