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alias mod='module purge ; \
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monitor 8.000 MWHS Ch 1
monitor 8.000 MWHS Ch 2
monitor 8.000 MWHS Ch 3
monitor 8.000 MWHS Ch 4
monitor 8.000 MWHS Ch 5
monitor 8.000 MWHS Ch 6
monitor 8.000 MWHS Ch 7
monitor 8.000 MWHS Ch 8
monitor 8.000 MWHS Ch 9
monitor 8.000 MWHS Ch 10
assimil 5.000 MWHS Ch 11
assimil 5.000 MWHS Ch 12
assimil 5.000 MWHS Ch 13
monitor 8.000 MWHS Ch 14
assimil 5.000 MWHS Ch 15

(2 KPOPH{&/src/common/general_constants.f90

! flags for satellite platform

L(BEh...
integer, parameter :: flagfy3c
integer, parameter :: flagfy3d

522
523

® KPOPH{X/src/satrad/satrad_module.f90




use general_constants, only : flagmetopa, flagmetopb, flagmetopc,
flagnoaal5, flagnoaal8, flagnoaal9,
flagnoaa2o,
flagdmspl6, flagdmspl7, flagdmspl8,
flagdmspl9, flagdmsp20, flaggcomwl,
flagcomsl, flagnpp, flagmeghatr,
flaggoesl6, flaggoesl7,
flagmeteosat8, flagmeteosatll,
flagmeteosat9, flagmeteosatlo,

0 @0 QO @ O Qo @ O QO

flaghimawari8, flaghimawario,

flagfy3c, flagfy3d, flaggk2a

(&2
]
I mwhs2
]
integer, parameter :: nsats_mhs2 =2
integer, parameter, dimension(nsats mwhs2) :: sat id mwhs2 = (/flagfy3c, flagfy3d/)

character(4),parameter,dimension(nsats_ mwhs2):: sat_name mwhs2 = (/"FY3C", "FY3D"/)
integer, parameter, dimension(3,nsats mwhs2) :: instrument mwhs2 = &
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(a) mean(O-B) (b) mean(C-B) (c) STD(C-B)
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avg=-0.0001215934490041343, min=-0.24657074, max=0.27308206 avg=-1.065803769958627e-06, min=-0.00036979, max=0.00035184
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(a) U (m/s)

avg=0.001, min=-0.079, max=0.112

(b) V (m/s)

avg=-0.001, min=-0.064, max=0.076

(€ TK)

avg=-0.000, min=-0.025, max=0.020

—
50 5 o 50
@ 100 < 100 4 = 100
a o o
b3 200 < 2 Yo 200 -
@ 300 - @ 300 o 00 -
5 5 5
a 500 g 500 zg S00 —
@ o @
& 700 = & 700 o o Ton
850 B50 850
950 930 o 950
1000 T T T T T T T T 1000 T T T T T T T T 1000 T T T T T T T T
26JUN 30 UL 08 12 16 20 24 28 26JUN 30 4JUL 0B 12 16 20 24 28 26JUN 30 4JUL 08 12 16 20 24 28
[T [T]
-0.08 006 003 O 003 006 0.09 -0.09 008 -0.03 O 0.03 006 0.09 0.045 -0.03 0015 0 0.015 003 0.045
(d) Q (g/kg) (e) GPH (m)
avg=-0.001, min=-0.026, max=0.017 avg=0.072, min=-0403, max=1.018
50 50
;_“? 00— b= 100 —
£ 200 + % 200
o 300 @ 300
3 5
% 500 é 500
&£ 700 £ 700
850 850 —
850 — 950 —
1000 T T T T T T T T 1000 T T T T T T T T

26JUN 30 4JUL 08 16 20 28

[____UNNENNNENEEEEC

002 -0.01 Q 0.01 002

T2 5. CTL tid| EXPo| HA{E

12 24

26JUN 30 4JUL 08 12 16 20 24 28

2 16-1208-04 0 04 08 12 16 2

AL A A ZE(2022062600UTC~2022073118UTC)

u ' T
10 Avg=0.00122 ( 0.06951 %) Min=-0.21557 Max= 0.57023 Avg=0.00092 ( 0.05365 %) Min=-0.21380 Max= 0.24625 10 Avg=-0.00033 (-0.03905 %) Min=-0.32031 Max= 0.72664
-
i i ¢
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-0.08 -0.04 0 0.04 0.08 -0.08 -0.04 0 0.04 0.08 -0.08 -0.04 0 0.04 0.08
Q GH
Ave=-0.000903 (-0.291 %) Min=-0.041383, Max=0.029523 Avg= 0.06136 ( 0.61894 %) Min=-2.36795 Max= 2.60953
10 10
50 50
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3.6.2 E} &5 OfH| =7| o5&

2 grlstdck(ag 7). Akge 2E2

or

Ef 2152 O-BE &35t =7| o 5(Hdd) 4
ATMS, MHS, IASIS] =57| AM'dolo{ &4 7|Zt2 78 o Eolct sfZd & 852 ATMS, MHS,
IASI2| =&7| ol M ErtateEl C-Bol EHXHEXP/CTL)ZH 100% OI5t=2 LIEF Ol k2t 7§-M
gActn g 5 Aok 4 BEFT oiE| #BEdEY HME2 0.5%(0.3~0.7%, ATMS),

= —

1.2%(1.1~1.4%, MHS), 0.7%(0.1~1.0%, IASI)0|C}.

(a) ATMS (b) MHS (c) IASI
22 — }_W_| 5 — | 5480 — L
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= 20 | e 4
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© O o 3002 —
19 —|
2993 —
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18 — — 3 — 2889 — | —
I | | | I | | | | | | |
99.1 994 997 100 98.4 988 992 996 100 988 992 996 100
FG std. dev. (%, normalized) FG std. dev. (%, normalized) FG std. dev. (%, normalized)
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(a) OOUTC

Globe North Hemisphere Tropics South Hemisphere North Pole
° 24 | 48 | 72 | %6 | 128 | ® 24 | 48 | 72 | 56 | 128 | ®© 24 | 48 | 72 96 | 120 | @ 24 | 48 | 72 | 56 | 126 | ® 24 | 48 | 72 s6 | 120

o 700hPa |0.28 (0.27 (0.11|0.22|0.25|0.58 |0.23 |[0.20 |0.07 [0.18 [0.21|0.76|0.35|0.31|0.15|0.24|0.33|0.63|0.28|0.27 (0.09 (0.29 (0.08 [-0.06/|-1.06/0.10 |-0.11|©.31 | 1.06 | 1.19

WS 250nPa | o.09|-0.03|0.05 |-0.22|-0.01|6.09 [-6.15|6.07 [0.37 |-6.01|-0.37|6.81|0.065 |-6.11|-6.47(-0.27|-0.04|-06.28[-0.21|-0.060| 6.06 |-0.406| 6.29 |-6.31|-6.49(6.31 |0.928 |-6.53| 6.75 | 2.09

WS 500hPa |@.14 |0.08 |-0.00|-0.11|-6.00|-©.14|-0.17|0.26 (0.12 | ©.26|-0.11(0.30|0.49 |0.09 |-0.04|-6.02|0.08 |0.51|0.08 |- 6.03|-0.03|-0.09|6.04|-0.42] 6.03|-0.15|0.34|-0.12|-6.180.81

WS 856hPa |.0.01(0.11|0.24|0.31-0.08(-0.25/0.09|0.14 |0.19|0.56 |0.18(-0.00/0.15 |0.25 |0.41(0.32|-0.21|0.20|-0.21(-0.01|0.20|0.19 |-0.14(-0.47|-0.05|0.45 |-0.42|-0.39(-0.54(0.25

GPH 25@hPa | 1.79|.0.59(-6.41|-0.46|-0.12|-06.16|-1.47|0.39 |0.90 |-0.43|6.00 [6.23| 3.708| >.24|-1.26|-0.86|-0.56/ 0.84| ©.32 | ©.53|-1.04|-0.33|-6.02|-0.60| 06.01 |0.66 |1.74 [0.12 |-0.28|1.43

GPH 500hPa |0.35|0.13|-0.35|0.42 |-0.17|-0.57/0.30 |©.60 |0.63 |-0.11(-0.22|0.51|-0.70|0.50 |1.51 |2.01 |0.89 (0.58|0.74 |-0.10(-0.83|0.57 |-0.07(-0.86| 0.19 (0.57 | 1.15 |-0.38|-0.75|0.93

GPH 856hPa |6 22 |0.25|0.08 |0.34 |-0.72|-1.16|-0.03|0.54 |0.48 |0.72 |0.04[-6.10/1.11 [0.37 |0.37|0.54 |0.18 |-0.18| 0.06 |0.10 |-0.12|0.27 |-6.77|-1.46| 1.50 | 6.65 |-0.30|-0.79|-0.82|0.81

T 250hPa | §.31|-0.57|-0.42|-0.46|-0.21(-0.17|-0.17|-6.47|-0.328|-0.48|-0.57|©.24| ©.41|-0.49|-6.89|-1.16|-0.64|-6.55/ - 6.21|-0.70|-0.16/0.05 |[0.26 |-0.39| 6.10|-0.68|-0.44| - 0.53|-0.58{0.71

T 500hPa | g.28|-0.11|-0.21|-0.29|0.01 |-0.14|-0.15/0.13 [0.35 |0.01|0.15|0.59|-0.26(0.49 |0.66 [0.96 |0.28 |0.40[-0.39|-0.62|-0.90|-0.78|-0.05|-0.58|-0.71|0.49 |0.32 | 0.78 |-0.71] 0.82

T 85enPa |p.37|6.16(-6.01|-0.61|0.27 |-6.17|06.35 |0.27 |6.15 |6.38 [6.44|6.11|6.52 [6.22 |0.23|-6.27|-0.028/6.69| 0.30 |0.04 |-6.22|-0.14|0.28 |-6.61] 0.32 |-0.66|0.22 |0.50 | 1.21 [0.32

-5 —4

(b) 12UTC

Globa North Hemisphare Tropics South Hemisphere North Pole
48 | 72 | 96 | 128 | ® 24 | a8 | 72 | 96 | 120 | ® 24 | 48 | 72 | 96 | 126 | ® 24 | 48 | 72 | 96 |12 | ® 24 | a8 | 72 | ®6 | 128

@ 700nPa |e.25|e@.e9|e.17 |e.21|6.41 0.6z |e.18|0.13|e.01|6.02 |0.23 |-0.12|6.33 (e.01|6.12 |0.28 |6.36 |0.15|6.15 |0.28 |0.74 |0.61 |0.93 |-0.03|-0.27|-0.49|0.06 |-0.45|-0.55(-1.13]

WS 258hPa | .16/0.02|0.08 |-0.32|-0.30(-0.18|-0.06| .41 [-0.13|-6.04|-0.79|0.34 | 0.01|-0.06|0.10 |-0.38/0.16 |0.42 |-6.44|-0.35| 0.26 |-0.59|-0.13|-0.83|-0.22| 0.73 |-6.37|-0.85|-1.20| 1. 63

WS 500hPa |@.2e |0.08 |-0.06|-8.24|-0.55|-0.21|-0.08(/0.01 (0.25 |-0.01|-0.66|-0.42|0.46 (6.10 |(0.00 |-0.02|-0.40|0.19|0.18 |6.10 |-0.21|-8.57|-8.52|-0.36/-0.20|-0.18(0.29 (-0.98(-0.45|-0.30

WS 856hPa [0.06|0.02|0.28 |-0.08(-0.16(-0.73|0.15 -0.14(-0.00|0.20 [-0.39|-0.79( 0.24 (0.32 (0.39 |-0.25|-0.05(|-0.06|-0.16|-0.08| 0.40 |-0.17(-0.07(-0.87| ©0.17 |-0.30(-0.52(-0.06(-0.67(-0.50

GPH 258hPa |.1.42|-0.81(-0.60|-0.74|-6.26|-06.20|-0.09|0.62 | 0.33 |-0.07(-0.70|0.29 |-3.17|-2.31-1_88|-0.35|0.53 | 0.99|-0.62|-1.09|-0.95|-1.14|0.07 |-0.56/ 1.81 | 1.35 [0.49 |-6.51| 0.44 [ 2.04

GPH 500hPa |@.52 |@.e1|-6.12|-e.13|e.12 |-0.23|e.58 |6.53|1.33 |e.72 [-e.31|-0.03|-0.27|e.60 .70 |0.47 |0.12 |e.89| 0.76 |-0.35|-0.69|-0.42|e.25 |-0.35| 0.65 |-0.11|0.60 |0.64 | 1.50 [ 1.54

GPH 850hPa |6.19|0.22|0.64 |0.22|-0.73|-0.36|0.02 |-0.27|1.37 |0.38 [-0.57|-1.41] 0.77 |[0.55 [0.36 |0.41 | 0.35 |-0.44| 0.09 |0.43 |0.40 [0.12 |-0.89|0.02 |-1.16|-1.17|0.82 | 0.43 | 0.12 |-0.58|

T 25@nhPa | p.23|-6.35(-0.25(-6.41|-6.93|-6.17|-0.15|-0.16|-0.20|-0.63(-1.78|-0.73|-0.22(-6.67|-1.07|-1.02|-6.25|-0.28|-06.19|-0.24| 6.15 | @.05 |-0.30| 0.36 |-6.34|-0.59|-1.16|-1.56|-1.93|-0.17]

T SeohPa | p.13|0.05|-0.19|-0.34|-0.19|-0.01|/0.36 [0.41 |0.11 |0.07 |-0.35/0.47|-0.05|0.52 |0.61 (0.80 (0.45 [0.85|-0.63|-0.55|-0.78|-0.96|-0.23|-0.35|-©.44(0.12 |-0.43|-0.25|-0.26| 1.54

T 858hPa |5 33 |0.06|-0.07/6.01|0.18|-6.02|0.53|0.23|0.32 |0.31|e.24 |6.64]|06.69 |6.01|-0.27|-0.02|0.45 |-0.25| 0.03 |-0.02|-6.20|-0.20|0.02 |-6.41] 6.60 |-0.20|-0.67|0.11 |6.16 | 1.12

=

IFS 2422 225t EXPRF CTL | E&e| W AM &2 2XHRoot Mean Square Error, RMSE)
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+00h
U Difference of RMSE

+24h
G Difference of RMSE

U Difference of RMSE

Avg= 0.00192 ( 0.08422 %) Min=-0.33420 Max= 0.61115

G Difference of RMSE

Avg= 0.08391 ( 0.66307 %) Min=-0.98431 Max= 2.12149

308 0 30N

608

Avg= 0.00147 ( 0.08316 %) Min=-0.53787 Max= 0.63340 Avg= 0.04877 ( 0.48290 %) Min=-1.82075 Max= 2.69646
10 10 10 10
50 e 50 -| 50 = 41 50
100 - s - 100 - 100 - 100 -
200 - 200 - 200 - 200
300 300 -— 300 300
500 500 500 - 500
700 700 700 700
850 -f 850 850 - 850
925 925 - 925 925 |
950 950 950 950
1000 ; ; ; : ; 1000 1000 ; 1000
60S 308 0 30N 60N 30N 60N
T LT T — [
-0.5 -0.4 -0.. . 1 0 0.1 02 03 04 05 0.1 02 03 04 05
T Difference of RMSE Q Difference of RMSE T Difference of RMSE Q Difference of RMSE
io Avg=-0.00018 (-0.02136 %) Min=-1.05304 Max= 0.85240 10 Avg=-0.00086 (-0.33384 %) Min=-0.05724 Max= 0.04761 10 /Avg= 0.00046 ( 0.04525 %) Min=-0.31528 Max= 0.70239 10 ‘Avg=-0.00064 (-0.20694 %) Min=-0.05429 Max= 0.03950
50 -| 50 - — 50 - -
100 - 100 — 100 - - —
200 - 200 200 -
300 300 300
500 - 500 500 - -
700 - - 700 700 - | |
850 -| 850 850 |
925 - | 925 - ‘ 925
950 - | 950 950 | |
1000 T T T T T 1000 T T T T T 1000 T T T T T T T T T T
60S 308 0 30N 60N 60S 308 0 30N 60N 60S 308 0 30N 60N 60S 308 0 30N 60N
T T T T 7T [T T | SSnENEEEEEEEsc
-0.16 -0.08 0 0.08 0.16 -0.04 -0.02 0 0.02 0.04 -0.16 -0.08 0 0.08 0.16 -0.04 -0.02 o 0.02 0.04
+48h +72h
U Difference of RMSE G Difference of RMSE U Difference of RMSE G Difference of RMSE
10 Avg= 0.00278 ( 0.09574 %) Min=-0.27776 Max= 0.86264 10 Avg=0.11380 ( 0.66724 %) Min=-4.47230 Max= 182074 10 Avg= 0.00311 ( 0.08687 %) Min=-0.74646 Max= 0.80096 1 Avg= 0.13796 ( 0.59765 %) Min=-4.90910 Max= 4.18750
50 S 2] om0+ z 50 - = 50 4 =
100 100 100 - 100 -
200 - 200 200 200
| )
300 | | 300 - 300 4 | - 300
500 | 500 500 - 500
700 700 700 - 700
850 850 850 850 -
925 925 925 | 925
950 950 950 4 950
1000 T T T T : 1000 - - - ; : 1000 ——4— : - T ; 1000
60S 308 0 30N 60N 60S 308 0 30N 60N 60S 308 o 30N 60N
T LT T T e — T T T — T LT T T e ——
-05-04-03-02-01 0 01 02 03 04 05 10 8 6 4 2 0 2 10 -05-04 -03-02-01 0 01 02 03 04 05
T Difference of RMSE Q Difference of RMSE T Difference of RMSE Q Difference of RMSE
10 Avg= 0.00048 ( 0.03961 %) Min=-1.06030 Max= 0.25981 0 ‘Avg=-0.00029 (-0.08113 %) Min=-0.06489 Max= 0.04606 10 ‘Avg= 0.00210 ( 0.14525 %) Min=-2.52220 Max= 1.23810 Avg=-0.00036 (-0.08740 %) Min=-0.06729 Max= 0.09231
1
50 50 - - — 50 50 - - —
100 100 - - 100 100 -| —
200 - 200 200 ' 200
300 300 300 300
500 - 500 - 500 - 500 - j
700 700 [ | 700 700 - ! TR
850 850 | R | | 850 — ' 850 | | | t
925 " 925 ] [ | s 925 | (] [
950 4 1) 950 | 950 - 950 | |
1000 T T T T T 1000 T T T T T 1000 T T T T T 1000 — T T T T T
60S 308 0 30N 60N 60S 308 0 30N 60N 60S 308 0 30N 60N 60S 308 0 30N 60N
-0.16 -0.08 0 0.08 0.16 -0.04 -0.02 0 0.02 0.04 -0.16 -0.08 0 0.08 0.16 -0.04 -0.02 0 0.02 0.04
+96h +120h
U Difference of RMSE G Difference of RMSE U Difference of RMSE G Difference of RMSE
1o Avg=-0.00040 (-0.00923 %) Min=-0.69247 Max= 1.23255 io Avg= 0.09429 ( 0.30566 %) Min=-15.51721 Max= 6.66835 Avg= 0.00654 ( 0.12992 %) Min=-1.19137 Max= 1.32073 Avg=-0.00631 (-0.01593 %) Min=-7.61341 Max= 8.50188
10 10
50 A 50 4 50 - 50
100 100 100 100
200 i 200 200 i | } 200
300 | 'M 300 ~ 300 | i ’ . ' 300
500 - 500 500 ‘ \ 500 -
700 + | 700 4
850 ' | : | 850 - 4 % o5
925 4 ||| | 925 - 925 925 |
950 - || 950 - - 950 f | ]
1000 T T T T T 1000 T T T T T 1000 Lty | ' | 1000
60S 308 0 30N 60N 60S 308 0 30N 60N 60S 308 0 30N 60N
| __ SEme [T LT T T e — [T —
-0.5-04-03-02-01 0 0.1 02 03 04 05 10 8 6 4 0 4 6 8 10 0.5 0.4 0201 0 0.1 02 03 0.4 05
T Difference of RMSE Q Difference of RMSE T Difference of RMSE Q Difference of RMSE
i Avg= 0.00060 ( 0.03520 %) Min=-2.01276 Max= 0.48930 i Avg=-0.00079 (-0.17384 %) Min=-0.09541 Max= 0.17549 Avg=-0.00153 (-0.07902 %) Min=-2.57344 Max= 238779 Avg=-0.00098 (-0.20132 %) Min=-0.26061 Max=0.09561
50 50 - —
100 -t 100 —
200 200
300 : 300
500 - | 500 i |
700 J 700 (A I )
81 £ 1 DR [ T
925 - | | 925 -
950 - L 950 | ‘
1000 : T | T 1000 : : T -
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+00h

U Difference of RMSE

G Difference of RMSE

Avg= 0.04571 ( 045545 %) Min=-3.07255 Max= 132767

+24h

U Difference of RMSE

Avg= 0.00265 ( 0.11679 %) Min=-0.66257 Max= 0.37750

G Difference of RMSE

Avg= 0.09449 ( 0.74291 %) Min=-2.65010 Max= 1.60925

Avg= 0.00062 ( 0.03492 %) Min=-0.84965 Max= 0.67824
10 10 10
50 -| T - 504 50 | P - Y —
100 - - 100 - 100 100 4 —
200 200 200 200
300 300 300 300
500 500 - 500 500 -
700 4 700 700 700
850 850 850 850
925 925 925 925
950 — 950 — 950 + 950
1000 T T T T T 1000 T T T T T 1000 T T T T 1000 T T T
60S 308 o 30N 60N 60S 308 o 30N 60N 60S 308 o 30N 60N 60S 308 0 30N 60N
T [T LT T e — T T T — T T —
-05-04-03-02-01 0 01 02 03 04 05 ‘10 8 6 4 2 0 2 4 6 8 10 -0.5-04 -0.3 -0.2 -0.1 0.1 02 03 04 05 ‘10 8 6 4 2 0 2 4 6 8 10
T Difference of RMSE Q Difference of RMSE T Difference of RMSE Q Difference of RMSE
10 ‘Avg= 0.00004 ( 0.00482 %) Min=-0.56528 Max= 1.50057 10 Avg=-0.00073 (-0.28303 %) Min=-0.04268 Max= 0.04593 10 Avg= 0.00082 ( 0.08046 %) Min=-0.28102 Max= 1.42216 10 Avg=-0.00026 (-0.08539 %) Min=-0.04649 Max= 0.03815
50 1 04 Sleas 50 IR e
100 - 100 - == 100 = 100 o —
200 200 200 200
300 300 300 300
500 - 500 - 500 - 500 -
700 700 700 700 - b4 ¢
850 850 ol 850 850 i
925 4 4 925 WA 925 925 !
950 i 950 | 950 1 950
1000 T T T T T T 1000 T T T T T 1000 = T T T T 1000 T T T T T
60S 308 0 30N 60N 60S 308 0 30N 60N 60S 308 o 60S 60N
[ CSEEEEEEEEEEsS | T T T 7T T T
-0.16 -0.08 0 0.08 0.16 -0.04 -0.02 0 0.02 0.04 -0.16 -0.08 o -0.04 0.04
+48h _ _ +72h ] ]
U Difference of RMSE G Difference of RMSE U Difference of RMSE G Difference of RMSE
i Avg= 0.00088 ( 0.03072 %) Min=-0.56582 Max= 0.48801 i6 Avg= 0.14168 ( 0.82939 %) Min=-2.95464 Max= 4.60670 i Avg= 0.00393 ( 0.11052 %) Min=-0.39477 Max= 0.61295 i Avg=0.13791 ( 0.60148 %) Min=-11.55110 Max= 4.98528
50 - = 50 4 - 50 - e e 50 -
100 - 100 - 100 100
200 200 200 ) - i 200 -
300 - | 300 300 l l‘ 300
| | -
500 500 500 o | 500 -
700 700 - 700 | 700 -
850 - 850 - - 850 - 850 - -
925 925 925 | 925 -
950 950 950 950 -
1000 T r r r : 1000 1000 T T : : . 1000 -
60S 308 0 30N 60N 60S 308 0 30N 60N
T T — T LT —
-0.5-04-03-02-01 0 01 02 03 04 05 -0.! .« . 201 0 0.1 02 0. . .5
T Difference of RMSE Q Difference of RMSE T Difference of RMSE Q Difference of RMSE
7 Avg= 0.00233 ( 0.19103 %) Min=-0.57639 Max= 0.65901 i Avg=-0.00031 (-0.08534 %) Min=-0.05598 Max= 0.04608 45 Avg= 0.00492 ( 0.34242 %) Min=-0.70576 Max= 0.53289 Avg=-0.00042 (-0.10256 %) Min=-0.16341 Max= 0.09007
50 - ¥ 50 - == 50 50 o=
100 - 100 - mece 100 L 100 m=ce
200 200 200 LR 200
300 300 300 300
500 500 | 500 500 i
| 4
700 | 700 | e | [t 700 4 700 - | | .]D ’
850 850 [ 850 850 VI ,,\ | {
925 - | - 925 o | | | 925 925 4 (' 'h‘
950 - | 950 L 950 o | || 950 N aanL
1000 T T T T T 1000 T T T T T 1000 T T T T T 1000 T T T T T
60S 308 0 30N 60N 60S 308 0 30N 60N 60S 308 0 30N 60N 60S 308 0 30N 60N
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3.5.5 O & AlZHH At AAH
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Normalized Difference at NH 00UTC 700Q, Confidence: 90%

* Positive = Improvement

Normalized Difference at NH 12UTC 700Q, Confidence: 90%

* Positive = Improvement
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Normalized Difference at NH 00UTC 500GPH, Confidence: 90%
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* Positive = Improvement
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AMV)= 24T Mol AEE= 2265, XY T MoM AEEE= 55, 5 11535 0|2
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12 N7 918 BE2e Qs Wes AS 43

KPOP &20M 0| &5t 914 HEt MER A2l M2 EIF FIt=0{oF 5tq, o=

|

S A3 E B A2 ¥ oAl ZAIE|0fo sich AHR 0|82 93| RS ATYES 3

om

o2 ME22 MX2| @2 E amv_stlist.nloll 7|5tACE HAE At ch5a 2ot

(D KPOPE{ & /src/amv/bufrdc_observation.f9e

T bufrdc_observation.f90
2] Atm gEdelA F7HE 98E o8 F AT 914 HE (Metop-C:5,
= ° NOAA-20:225) F7H(Z A1)
I check new satellite
select case(bufr_satid)
case(54,55,56,57,70,171:174,810,257:259,270,783,784,206,207,209, &
W7 el 223,if4,854,852,224,271,811, 225, 5)
continue
(593 ~ 603) case default
write(*,*) '[check] BUFR: new satellite id = ', &
observation(iobscnt)%satid
end select

(@ KPOPH{& /src/amv/amv_check_stationlist.f90

T amv check stationlist.f90
g AAFANA F7H 94 o] 8T 4 AEE YA HE (MetOp-C:5,

ks .
NOAA-20:225) F7H(Z )
CASE(783,784,206,207,209,223,224,852,3,4, 225, 5) | MODIS,NOAA,METOP
SELECT CASE(master_amv(iobs)%chid)
CASE( 1) ! IR
master_amv(iobs)%obtyp = obtyp _modisir

w7 g CASE(9,3) ! W L .
(320~331) master_amv(iobs)%obtyp = obtyp modiswv

CASE( 5) ! CSWV
master_amv(iobs)%obtyp
CASE DEFAULT
master_amv(iobs)%obtyp
END SELECT

obtyp _modiscswv

obtyp_missing

(® KPOPH{&/controls/coefs/amv_stlist.nl

T amv stlist.nl
Ay 719 $14 (MetOp-C:5, NOAA-20:225)0 T3t Hxjg] AR 24 (AA)
| o o o o el
W W I g) NOAA AVHRR IR winds from NOAA-15, NOAA-16, NOAA-17, NOAA-18,
(265~321) | NOAA-19
! and MetOp-A.
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! Infrared

&station Ids(1:9)="784"','783','206"','207"','209"','223",'852","224",
'225',

ObsType='801",

ConfThres=70., RejRep="F',

ThinRound="SATW2"' /

! Water vapour

&station

Ids(1:9)="'784"','783"','206"','207"','209"', '223",'852",'224"','225",
ObsType='803",

RejRep="F', ConfThres=70.,

ThinRound="'SATW2' /

! Clear sky water vapour
&station Id="'784",
ObsType='804",
ConfThres=70., RejRep="F',
PressureBottom=40000.0,
ThinRound="'SATW2' /

! reject low level data over polar region

&station
Ids(1:12)="784','783"','206','207"',"'209",'223",'004"','003","'852",'224",
'225','005",

ObsTypes(1:2)="'801",'803",

PressureTop=85000., RejRep='T',

ThinRound="SATW2"' /

&station
Ids(1:12)="'784",'783","'206"','207"','209"','223"','004"','003",'852",'224",
'225', '@e5',

ObsType='803",

PressureTop=60000., RejRep='T"',

ThinRound="'SATW2"' /

! Infrared: all levels

&station Ids='854',
ObsType="'711",

ConfThres=70.,

RejRep="F', ThinRound="'SATW2' /

I Thin data to QI threshold 8.
&station Ids(1:3)='004','003','005",
ObsType='801",

hamethod=1,

ConfThres=90.,

RejRep="F',Rejuv="F' /
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(a) A2l A7 = AlAL

MetOp-B and C : Data count

Rate: 0.0322( 0.0082)
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(a) MAE[E A= = AlAL

s Polar Wind, NOAAs: Time seires of AMV count
s MUy
3 ‘ B
Umoc ' “/ ‘

06.21.18 06.25.18 06.30.00 07.04.00 Dog;oeuﬁ 07.14.06 97.18.06 07.22.06 07.26.06
(b) O-B "H RAIO| AlAL
Polar Wind, NOAAs: Time seires of AMV O-B mean /err
SCORE: -0.0035

. .
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= 500 hPa2| X| ¢/ 1x EETH 2ol SI Tt

(a) 00UTC

By IFS RMSE improvement rate || Polar Wind

2022062600 - 2022082500, TARGET INIT, KATSTYLE

Globe North Hemisphere Tropics South Hemisphere North Pole
|2 |as |72 [o6 |30 | 8 |2 [an |72 |08 || 0 |24 || 72 |6 |wa)w |2 |46 |7 |96 |0 |2 |aa|7 |0 20
0 740hPa l.u!o.xz |0.97|-0.09 -0,07{0.29 0.11|l.l3 -0.04, -o.u}-adl ©.13-0.12/0.93 | 0,07 0.07

WS Z50hPa |g.12(0.19 |0.17|-0.23|-0.35{0.10 | 0.99 0.23 | 0.8 |-0.39-9.98|0.31|-0.33/-0.13.0.35.0.02| 0.60 [0.21 |0.63 [0.49 | 0.51 |-0.25-0.21

8.16 0.45 (0,23 [0.56 I.Jll-o.oe-l.u

W5 500hPa |0.34|0.37 |0.28|0.11-0.21|-0.08(0.33 |0.44 | 0.15|0.06 -90.88 0.10 [0.01 -0.12(-0.14/-8.118.13 |0.96 | 0.60 (0.60 |0.51 ©.130.15 | 0.04 | 1.15

W5 @50nPe |p.04 | 0.27 0.26|0.13 .0.44/.0.17{0.03 [0.01 | 0.56 .0.37 .0.70.0.06{.0.02 0.27 [0.37 | 8.23 .0.26|.0.46(0.11 j0.48

G 25ahPa [ .g,38/0.36 | 0.75| 0,19 0.08 |0.47 o.u||‘sq 0.65 0.0 -0.40 0.37 [.0.51/-0.42(-0.49).9.39(-0.01-0.06(-0. 48, 0.51 | 9.93 | 0.22 | 0.18 | 0.56 | 0.50 0.36

P 30000y, -8.05/0.35 8.17 9,64 -0.230.01 -0.23 .48 [ 1,31 | 1,39 | 1.28 | 1.02 | 0.50 | 0.59 | 2,33 | 0.05 | 0.56 (1,38 | 1,32 |2.20/1.79 | 1.85 [ 1.70 (2.39(1.34 0.7

P 250hPa -0.75 0,00 |0.05 0,04 [0.35 | 0.68 | 0.60 [0.24 122 |12 | 1.38 [1.45 [0.45 | 0.25 | 1.47 |-0.37|-0.37 0.20 | 0.04 | 283 ) 1.57 | 1.54 | 1.40 | 207 [ 0.34 -0.53]

-8.18|0.48 |.0.73 -0.13-0.45/-0.37-0.31-0.28( 0. 20 |0.45 | 0.66 | 8.29 -0.13(-0.17/9.52 |-0.14/0.01 | 0.45 (0.70 | 1.48|1.06 |0.57 | 1.2690.76 | 8.12 |-0.56)

0.13 /0,42 [8.40{0.27 |0.03 |0.04 |0.48 | 0.52 | 0.41|-0.41 .0.61(-0.03]0.16 |0.22 |0.28 |0.04 |0.45 | 0.17 |-0.07| 0.37 (0.3 [0.56 | 0.1 |-0.04 1.93 | 1.03 | 1.58|0.01 |0.47 [1.15] 0,92 [1.05 0.32

T 850hPa |g 33 0.2li6.“i°‘ll 0.63 |0.07/0.24 (8.20 -0.15-0.21-8.32 /0,01 [0.31 | 0.16 (0.28 | 0.21-0.10(0.04 (0,37 |0.26 | 0.07 (0.35|0.26 | 0.13/0.33 |6.33 -0.25/0.17 |-0.14 0.4110.91 | 0.66 |0.71 0.97 | 1.44 0.34

2822062612 - 2022082512, TARGET INIT, KATSTYLE

South Hemisphare North Pole South Pole

" | L] 4 - n 9% | 128 " | Fad - Tz 128 L] 2 - ” | % | 128
|
0 760hPa -o‘ui-s.u- 4

.3 .85 0,04 -9.010.05 |0.97 8.36 [-0.02( 0.71 | 0,05 -0.21/0.13 |9.05 |-0.66| 0,32 | 0.30 -0. 1)

W Z30hPa |9.21|0.00 .55 0.42(0.02 | 0.24 | 0,49 | 1.15 | 0.45 | 0.72 | 0.06 | 0.34 [0.42 | 1.50 0.40 | 0.67

W5 500hPa g 41|0.30 ©.840.51|-9.94/0.07 |-0.01/0.06 [1.27 0.34 [ 0.56 (0.04 | 0.01 |0.35 |1.97 |1.21

L 0.1ii0.ﬁ 0.14 | 0.04 |-0.02|-0.10{ 0.04 |-0.26 0.07 -0.13] 0.24 | -0.21| 008 |-0.09| 0.13 | -0.05 -0.20(-0.09(9.32 | 0.39 | 0.18 | 0.20 |-0.01-0. 08| 0.34 | 0.08 | -0.26-0.28| 0,17 | 0.43 [ 1.01 |0.40
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- YN N N N N N N .~

# Assimilate card for GPSRO ("action" can be set as assimil, reject or monitor)

fm==============================================================================

# instrument action satellite satid zmin zZmax OrgCt

- YN N N N N N N .~
Sentinel-6A assimil  Sentinel-6A 066 0.0E3 6.0E4 UCAR
GRACE assimil  GRACE-C 803 0.0E3 6.0E4 GFZ
GRACE assimil GRACE-D 804 0.0E3 6.0E4 GFz
SPIRE assimil  SPIRE 269 0.0E3 6.0E4 GFZ

(2 KPOPH{M/src/gpsro/define_gpsro.f90

if (act == 'on') then
if (allocated(platform)) deallocate(platform)
allocate(platform(minid:maxid))
platform(:) = "’

platform(066) = 'Sentinel-6A"

platform(269) = 'SPIRE’

platform(804) = 'GRACE-D’
elseif (act == 'off') then

if (allocated(platform)) deallocate(platform)
endif

(@ KPOPH{X/src/gpsro/summary_observation.f90
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use general_constants,

(B

do iobs = 1, nobs
iplatform =
select case(iplatform)
case(flag sentinel6a)
isidx = sidx_sentinelé6a
case(flag spire)
isidx = sidx_spire
case(flag graced)
isidx = sidx_graced
case default
print*,

isidx = sidx_others

end select

only: c255, c80,
basegroup,
flag_graced,
flag sentinel6a,

Q0 @0 o @ o

flag_spire,

master_gpsro(iobs)%satid

‘Warning:: Un-known platform ', iplatform
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810] et Hol| F7} &&0] 71s3I%et.
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(a) OOUTC

2022070100 - 2022073100, TARGET INIT, KATSTYLE

Globe North Hemisphere South Hemisphere Tropics Asia Europe North Pole South Pole
9 |26 |@ |7 |9 |28 o |24 48 |72 |9 29| o |26 |4 |72 |9 10| 0 264872 |9 20| o |2 |49 72| 120 0 [24 |48 |72 |9 1200 2|48 |72 |9 20| |2 48|72 |05 |120

o

700hPa 0.32 0.04 |0.15 [0.27 |0.06 | 0.21(-0.09|-0.05 0.21 |0.71{ 0.06 |0.08 |-0.28|0.12|-0.23]-0.29| 0.17 | 0.46[0.79 | 0.11 | 0.20 | 0.08 |-0.00] 0.22 |-0.06|0.19 | 0.20 | 1.94 | 0.09 |0.03 [-0.60| 0.41 e.ts;re,n 2.10(0.28 | 1.67 | 1.50 |0.37 | 1.80 |-0.47 -0.00| 1.06 | 0.17 |-0.40| 0.60 |-0.98|-1.00)

WS 250hPa |1.14 |6.59 |0.30 (-0.17|6.03 | 0.68|1.01(0.30 0.73 0.05 | 0.24 |1.30 [2.67 | 1.39 |0.01 |-0.60 -0.36| 0.34 |0.38 | .18 [0.02 | 0.16 | 0.36 |0.21 | 0.59 |-0.85(6.91|-0.30( 0.22 | 1.93| 1.45 | 1.18 |-0.01
WS 500nPa [ 0.41 [0.71 |0.41[0.34 |0.06 |0.28 |-0.52(0.26 0.32 |0.52 | 0.25 |0.07 [0.56 |0.95|0.44 |0.28|-0.09| 0.30|0.99 | 0.69 [0.44 |0.15 |0.240.59 |-0.31(0.78 |0.28 |-0.51|-0.04| 0.54 | 0.37 | 1.14 | 0.72 |-0.45| 0.99 | 1.31 [ 0.40 | 0.38 |-0.11] 0.50 | 0.12 | 0.45 |2.36 | 1.62 | 0.53 |0.16 |-1.07-1.39]

WS 850hPa |.9.14/0.11 |0.17|0.31 |-0.04|0.25(-0.43(0.11 | 0.29  0.86 -0.08|0.19|-0.07 0.05|0.17 [0.07 |0.00 |0.35]|0.09 [ 0.17 | 0.05 [0.17 |-0.15( 0.03 [-0.54| 0.45 [0.38 [ 1.36 |-1.19|-0.47| 0.00 | 0.92 -0.26/-0.31|0.48 [1.95 [-0.

‘~8.75 -0.22(1.83 [2.93 | 0.81 | 0.10 |-0.30| 0.47 1.63|-0.25/0.30 (-0.20|-1.15

0.47 |-0.68/0.20 0.03|-1.010.07

T

T

T

GPH 250hPa 1.440.76 [0.76 | 1.11 PERT 2.02 | 1.14 [1.71 | 2.79 [EBEY 2.75 | 0.78 [ 0.37 | 0.15 | 0.22 PLEGHE 1.94[0.79 | 1.17 2.76| 0.52 | 0.05 | 1.45 2.72[2.36 0.77|-6.82|-1.94]
Gon 50007 [.2.20]-0.42(0.45 | .68 | .36 | 0.18 4088 -2.58 0.15 0,00 [0.85 1.97 [-2.85 .75 [0.95 [o.50  0.18 -0.15{ .81 e S0 1570578 0.2 | -.62] 0.3 024/ 0.0 2.3 0. o.01-L7]
GPH 850nPa |11 |1.26 |1.17 [1.10 |0.19 |-0.22| 6.53 | 2.17 1.50 | 1.37 [0.29 .97 |1.03 0.18 |-0.38 2.30 | 1.20 | 1.50 | 0.57 |-0.82|-0.41[ 0.80 2.30|1.16 |0.62 0.21|-0.67|0.67 | 1.39 [ 0.41 | 0.42 | 1.44 |-1.06|-1.59
250nPa [P 1.50 | 0.47 [0.36 |0.04 2.82|0.85 0.10 | 0.59 |-0. 1.45 | 0.21|-0.26|-0.03|EN0 2.982.38 (2.05 | 1.94 [2.74 | 1.18 | 0.73|-0.91] 0.17 -0.01]0. -1.58/-3.10)
500hPa 0.80 [0.15 [0.00 |0.49 | 0.80 0.49-0.4[0.27 | 1.29 ©.78 |-0.07(0.34 | 0.50 [ 1.23 |-1.06|-0.58|-0.36|-1.03|-1.06[ 0.23 | -0.46| 0.09 | 0.78 | 1.52 211 -0.54]-1.11]
850hPa (0,23 [6.43 |0.35 [0.53 |0.21|-0.20| 1.20 |0.85 | 0.63 |0.85 [0.27 0.42[0.32 0.20 |-0.91(-0.48|-0.30| -0.04| 0.50 |-0.08| 0.17 [-0.77 -0.75|-1.23  0.69 | 1.07 135 6.47-3.00
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-4 -3 -2 -1 0 i El 3 4 5

(b) 12UTC

2022070112 - 2022073112, TARGET INIT, KATSTYLE

Globe North Hemisphere South Hemisphere Tropics Asia Europe
2|4 |72 |5 8 | u|w|n @ | n

North Pole South Pole
24 | a8 |72 [ 9% [120| 8 s | 2

o

700nPa [ 0.31 |-0.11(0.19 [0.10 |0.31 | 0.29|-0.06|-0.07 -0.04|-0.00| 0.44 | 0.36 [-0.09 -0.35| 0.

4]-0.15]0.52 |-0.09{ 0.72 | 0.06] 0.34 [ 0.24 | 0.08 ] 0.38 [-0.52]-0.34]-0.38| -0.52] .36 | 0.30 [-0.90]-0.70] 0.49 |-0.50] 1.1 .. 0.0 |1.63 1.33‘..53 -0.14] 0.0 |-1.13] 0.3

WS 250hPa | .95 |6.58 |0.31(0.62 |0.20 |-6.11|0.77|0.62 -0.35 1.05 | 0.88 | 1.06 [2.23 | 0.82|0.97 |0.49|-0.29|-0.87|0.00 | 0.34 [0.39 | 0.06 |-0.12|-0.45(-0.18|-0.00|-1.80(-0.19| 1.31 | 1.13 | 0.79 | 1.73 -0.61-1.20|-2.53| 6.
Ws 500hPa |0.26 (6.49 |0.57 [0.42 |-0.08(0.22|-0.79|-0.38 0.52 |0.57 | 0.80 | 1.41 [ 0.63 |0.87 |0.61 |0.33 |-0.44|-0.21|0.60 | 0.71 [0.54 | 0.54 | 0.16 | 0.31 |-0.51|-0.18|-0.06|-1.01( 0.15 | 1.80 |-0.07 0.68 | 1.09 |0.72

W 850hPa |.0.03|-0.13(0.14 .13 |0.32 |-0.24|-0.31]-0.33 0.04 |0.61 | 0.52 |0.38 |-0.04|-0.08] 0.12 |0.04

0.86 |2.60 | 1.34 | 1.41 1.37 | 0.52 |-0.29] 0.38

osa 118|237 1.7 |10 130 .0 1. 017

6.18 |1.25 [0.63 -0.21[0.86 | 0.07 | 0.33 | 0.16 |0.57 |-1.43]

oW 250hPa
PH 500nPa |3.24| 0.74[0.54 | 1.04 |1.07 |-o.

GPH 850hPa | 1.61 [0.40 |1.08 [1.24 |0.48

1.82(1.12 1.60 173 (2.48 0.74 0.50 1.05|0.36

1.50 [2.47 1.03 [0.29 | -1.06|

2.08(2.77 117 |-0. 0.78 |-2.56|-1.44]

T

T

T

250nPa 1.83 |0.92 [0.25 1.00 |-0.00| 0. 0.38|-0.. -0.26|-0.97|-1..68]

500hPa 0.97 [0.23(0.16 0.49 |-0. 0.00 | 6.54 0.48 .91 (0.33 |-0.04]

850hPa

0.270.54 [0.65 111124 0.43 1.69 [0.74 -0.80|
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+00h

U Difference of RMSE

+24h

G Difference of RMSE

U Difference of RMSE

Avg=-0.00884 (-0.32417 %) Min=-0.64887 Max= 1.25007

G Difference of RMSE

1012 %) Min=-50.00624 Max~= 9.96798

Avg=-2.84778

T T

Avg=-0.01636 (-0.73820 %) Min=-1.10534 Max= 1.28465 1 Avg=-2.94092 (-19.58168 %) Min=-40.16099 Max=12.45411 1
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T Difference of RMSE Q Difference of RMSE Q Difference of RMSE
‘Avg=-0.04709 (-4.42909 %) Min=-2.00706 Max= 204123 Avg=-0.00014 (-0.06130 %) Min=-0.03481 Max= 0.05438 Avg=-0.00005 (-0.01801 %) Min=-0.05373 Max= 0.08605
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+72h
G Difference of RMSE

Avg=-2.65898 (-10.75667 %) Min=-46.08177 Max= 9.95951

U Difference of RMSE

Avg= 0.00075 ( 0.01874 %) Min=-0.57966 Max= 1.15672

G Difference of RMSE

AVg=-2.44846 (-7.69131 %) Min=-43 82286 Max=10.41505

T Difference of RMSE

T
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Q Difference of RMSE

T Difference of RMSE

02930 (-1.64219 %) Min=-1.15103 Max=0.79561

Q Difference of RMSE

Avg=-0.00060 (-0.17207 %) Min=-0.07730 Max= 0.11868

§ Avg=-0.03272 (-2.13093 %) Min=-0.69395 Max= 0.67237 p Avg=0.00004 ( 0.01236 %) Min=-0.05271 Max= 0.08777 Avg: P
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+96h
U Difference of RMSE

Avg= 0.00379 ( 0.08152 %) Min=-0.97781 Max= 1.32138

100

+120h

G Difference of RMSE

Avg=-2.18622 (-5.45311 %) Min=-44.99532 Max= 9.98496

T T

T Difference of RMSE

Avg=-0.02325 (-1.13936 %) Min=-0.71712 Max= 1.74624

T
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Q Difference of RMSE

Avg=-0.00004 (-0.00936 %) Min=-0.08007 Max= 0.10345

U Difference of RMSE
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AMSR2 Advanced Microwave Scanning Radiometer-2 GCOM-W EiRY|, Ci=% ofo|3 =0t Fa7|
. . . NOAA-15~19, MetOp-B,C EXH
AMSU-A Advanced Microwave Sounding Unit-A _
=k AXET
SNPP, NOAA-20~21 EfXH
ATMS Advanced Technology Microwave Sounder N _
=25k HAEZ
SNPP, NOAA-20~21 EfXH
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MHS Microwave Humidity Sounding . _
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MWHS-2 Micro-Wave Humidity Sounder-2 FY-3D EX, &= AXE=
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NOAA-20 National Oceanic and Atmospheric Administration-20 | O/= SH = 24(2017~2027)
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SNPP Suomi National Polar-orbiting Partnership 0= FHE 214(2011~2025)
SPIRE Spire Global Inc. 0= &8 M= ?/€@2015~2040)
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