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Current status of GK2A AMVs

e A

O Geo-KOMPSAT-2A (GK2A) —

o Atmospheric Motion Vector

= Officially operating the GK2A AMV since November
2019

= Serviced in BUFR format via GTS: working on
applying the new BUFR template (~ May 2021)

=  GK2A was launched in 5th December 2018
= Higher spectral resolution with 16 channels

=  Every 10 min for Full Disk, and every 2min for East Asia

GK-2A AMV
Channels VIS(03), SWIR(07), WV(08, 09, 10), IR(13, 14)
Tempo_ral 30 min (FD)
resolution
10 min. . .
Timeline Spatial 48 X 48 pixels (24 km x 24 km) for VIS

resolution 16 X 16 pixels (32 km x 32 km) for the others

Tracking Cross Correlation
Cloud EBBT & IR/WV intercept
Heigh i
Full Disk Extended Local Area Local Area .e ght (+ Cloud ,base correctlon)‘
. u 10'5 : Every 2 min Every 2 min assignment (+ Inversion layer correction)
gt i (3800 X 2400 km) (1000 X 1000 km) Clear-sky NTC & NTCC
Qc Ql (+ Common Ql), EE
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Impacts of GK2A AMVs in KIM Global NWP Model

* KMA started assimilation of GK2A AMV data into KIM global NWP model since October 2020

Analysis Increment [GK2A AMV - CNTL]
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Impacts of GK2A AMVs in KIM Global NWP Model

Difference of RMSE between control and analysis(initial) against IFS

(a) U (m/s)
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[Control — Experiment]

(b) V (m/s)

avg=0.013, min=-0.229, max=0.472

(a) U (m/s)
- avg=0.017, min=-0.757, max=0.635

(b) V (m/s)
i avg=0.006, min=-0.975, max=1.532

R
24l 2l L 50 |, s0 Red : Improvement
10 + 10 A r = . =
w 100 o 2 100 o H
50 FE 50+ = £ :
100 [£ 100 ] L% 2001 & Blue : Degradation
200 -2 20 ® 2 a0 4 2 300
= == S F e ' . *
2 o i ) &
500 :~ e L2 500 =¥ [ 2 5 R oo
700 2 700 L § 700 é 700
850 r 850 r 5 850 o 5 850 -
© l
E - E L 925 925
© 1888 T T T T 1858 T T T T 1350 4 ‘ i ; i ; | 1950 ) i ; ]
[ UL sJUL 09 13 17 UL sJUL 09 13 17 900 000
- e 90S  60S  30S 0 30N 60N 90N 90S  60S  30S 4 30N 60N 90N
= 009 -006 -0.03 0 003 006 0.09 009 -006 003 0 003 006 0.09 11
Q 018 -0.12 -006 0 006 0.12 0.18 0.18 -0.12 -006 0 006 0.12 0.18
S
2 ©T K (@) Q (gkg) © T (K) (@) Q (gkg)
g avg=0.007, min=-0.105, max=0.254 avg=0.002, min=-0.024, max=0.032 o avg=0.003, min=-0.911, max=0.554 o avg=0.001, min=-0.064, max=0.065
1 = 1
(V] B 5
— 50 4 — 504
a 0 10 ¥ =
50 F sl 100 < 100 o
200 = oo d 2 20 A 2 200
200 2 200 4 3 300+ 3 300
300 2 300 o 500 o 500 -
8 4 5 5
200 = 2 700 - 2 700 4 w
700 700 ] o ¥
850 850 | ’ 5 850 ' 5 850 | |
4 ] - 925 925 .
1888 3 T T T T 1388 T T T T 1000 Ll 4 L I L I 1666 1 L 1 L I 1
L SR o 13 L1/ oyt B 0 13 LI S  60S  30S 0 30N 60N 90N 90S  60S  30S 0 30N 60N 90N

-0.027-0.018-0.003 0 0.009 0.018 0.027 -0.008 -0004 0O 0.004  0.008

-0.09 -006 -003 0 003 006 0.09 -0.045 -0.03 -0.015 0 0.015 0.03 0.045

Time(day) Latitude (zonal mean)
Figure. Vertical profiles of tempora! mean(left panels) zonal mean(right pane's) of the analysis error difference between CTL and EXP
for (a) zona! wind, (b) meridiona! wind, (c) temperature and (d) specific humidity during the month of August 2019. The analysis error is
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GK2A AMV
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Impacts of GK2A AMVs in KIM Global NWP Model

RMSE improvement between control and forecast(1~5day) against IFS [Control — Experiment]

(a) RMSE improvements (00 UTC)
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AMYV Algorithm Updates

Cloud base correction

* Remove cloud base correction because of the error that occurs in the process of estimating cloud base temperature
=>» (CALIPSO) The new AMVs better match the actual altitude of the clouds(CALIPSO level 2 vertical feature mask)

= (NWP) RMSVD of low-level(700-100hPa) visible AMVs decreased in the seas of the southern hemisphere

9.50 T T T T T T T 3 K 3
’ - . Clouds (CALIPSO) B AMYV (Original) [l AMV (Modified)
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L . .. . .
Figure. Comparison of ANV heights and CALIPSO leve! 2 vertica! Figure. RMSVD of GK2A visible AMV(700-1000hPa only) against NWP wind
feature mask products for 03:30 UTC on 19 August 2019 field for the month of August 2019

(Grey: clouds, blue: origina!l AMV, pink: updated AMV)
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AMYV Algorithm Updates

GK2A AMV vs. Sonde [IR 10.5]

Mu Iti_Layer cloud flag - . High Levels & All Latitudes (2020.07) e B ""‘I‘ o "“:h‘ "“‘:."
. . z -' . " b 54 o
* Slow speed bias caused by multi-layer clouds ol AL Y, Al ol s
20000 - S ‘--f - e el edind) | le N e - -. 0 52 .
 Add multi-layer flags in order for users to selectively filter out £ (41 I LT AR A A ER R
low-quality data (app'ied only to infrared and short wave infrared channe!) oo J| | AW L LA | Dy stoloial ] | [tal ] - I
* Use the local mean and standard deviation information to identify &1t T W IWCTT [ * 1 e
. . . . 0 ' -2 45 s
clusters of points sharing common characteristics (2012, Bresky at al.) T N T T
v' Bresky, W.C., Daniels, .M., Bailey, A.A., and S.T. Wanzong, 2012: New methods toward Figure. Time series of the speed bias, mean vector difterence

L . . . . . . (MVD) and root mean squared vector difference (RMSVD)
minimizing the slow speed bias associated with atmospheric motion vectors, Journal of applied between the GK2A IR105 AMVs and radiosonde winds

meteorology and climatology, Volume 5, Issue 12, pp.2137-2151.

Radiosonde NWP (UM)
. . Channel Statistics

=>» Slow speed bias has been improved All Qc_Flag All Qc_Flag
S . _ 038 0:-0.20 047 0:-0.39
=> Effective in distinguishing bad quality vectors? SWIR Bias : 1:-0.67 ' 1:-0.71
. o 0: 6.48 0:3.30
- (Radiosonde) The accuracy in single- (3.8 um) RMSVD 6.44 1 637 3.41 1371
layer clouds is worse than in multi-layer . 0:0.20 - 0:-0.16
IR Bias 0.04 1:-0.16 0.21 1:-0.32
clouds 0: 6.30 0:3.24
(10.5 um) RMSVD 6.28 1: 6.5 3.34 1:358

Table. Error statistics of AMV retrievals compared with radiosonde and NW P mode! for .

the month of August in year 2019 ( QC_Flag: O - single clouds, 1 - multi clouds )
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Development of High Resolution AMV

* Key objective: analysis of local winds and circulation in the lower layer, etc

ELA area
Every 2 min.
3800 * 2400 km

* Input data : VIS (0.5 km) images with 2 minutes interval (ELA area)

* Tracking method : Optical flow
(using OpenCV library in Python, Farneback algorithm)

=>» Case 1: Typhoon Francisco (2019.08.06. 04:00 UTC)
AMV RS-AMV

(Tracking method: cross correlation, Target size : 48 x 48 pixels) (Tr
SRR

acking method: optical flow, Target size : 10 x 10 pixels)
i e \*&_\ ®

passed through the Kyushu, the
upper and lower layers of the
typhoon were separated

2 v The cyclonic circulation in the

lower layer
4" ’\‘ ¢ ' ‘ . . .
&' v Divergence of wind in the
e

ANl upper later



Development of High Resolution AMV

* Key objective: analysis of local winds and circulation in the lower layer, etc

ELA area
Every 2 min.
3800 * 2400 km

* Input data : VIS (0.5 km) images with 2 minutes interval (ELA area)

* Tracking method : Optical flow
(using OpenCV library in Python, Farneback algorithm)

=>» Case 1: Vortex (2021.04.04.01:00 UTC)
AMV RS-AMV
(Tracking method: cross correlation, Target size : 48 x 48 pixels) (Tracking method optical flow, Target size : 10 x 10 plxels)
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heeaekim@korea.kr

Thank you

Q Korea Meteorological A (KMA)
National Meteorological Satellite Center (NMSC)
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