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%00000000 AR - T - -

G0 M W0 W = M N = D (2o T e o VI oY R o VIR T o R~ (e
mm“ :_ T 6107 S S T 6102
=7 T /107 - D /102
: ; : : — ]
(& e " <10z
— | — — SL0Z N
[ S— ——— Y {14 _ __HMSN
j_m_m L1007 = I LL0Z
. o 6007
_ ; ; I __ ; — .m_DDN w‘-ﬂ
T | _
= 2002 = : 1002
.rl\ ) | e 5002 HM 007
_ —1
S =] €007 C = €00¢
.C ..m __ — O 7
© © L= 100¢ o I 1007
o Dnnu % 6661 T | 6661
- = o Y —
._9. m E— —— 1Y = 3 /661
= e E——— c T s66l
L 3 = 3 5661 £ £ ==
W c [—— == €661 T — ] €661
o [ _ o
T EE——— —
T o = 7 6861 m — ] 6861
0 _m 1 /861 = o _ - /861
Z © J 5861 O 5 = 5261
— I
c a Q ] 0 €861
O S —_ 1 €861 S I
> S = == 1861 ~ — = 1861
o O ,ﬂ.. L ! T —— (4v] |
= =—T——1 6.6l O [— 3 6/61
© 7 ]
cC Q nHH__H 1161 m 1 2461
O m. S —— Y = - ] /61
[ | r— ]
Im = r_q i m——— Y m 3 £/61
S | _ﬂn_ —— /61 c 7 1261
p [ [ I Bl < N
> = g T I 6961
- T—T ] /961 _ f /961
B I N — 2] i
m L B 1 5961 .._m 1 5961
© m 3 €961 1 co61
nVu.. = 3 1961 ] 1961
o _ — —— | g 1 6561
(Vo) ~ . [ 1 /S6l = 1 /<61
.W.. T | o §
- - — i v A | 3 5561
B i
Q T 1 €561 : 1 €561
m - L G 3 1561 d 1561
T R[S RESHILRLAE2N®
Aouanbaly Aousnba.4



Typical pattern of Typhoon near Korea
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New GK-2A web-basec
analysis system
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Web-based Satellite Image Analysis System

* New user friendly web-based system for COMS-2A

* Using Dvorak Technique from SSEC/CIMSS

* Create own Ul, DB, and intensity algorithm for ADT/SDT
 Including all available observation data

« Automated tools including finding center position,
iIntensity, wind radii beside subjected analysis by human

« Comparisons with other agencies report and best track

National . Weather
: National
Meteorological Radar

Satellite
Center Typhoon Center Center




Web based Satellite image
Analysis System
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Analysis Editing Tool Phenom

Analysis Palette Effect Video Conmtour Distribution

This function dose not support the selected layer.
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Tropical Cyclone Analysis

o8 @ O 80 © @7

Main Window

- Data selection(time, area, type, etc)

- Layer display

- Analysis tools(palette, effect, video,
contour, distribution, editing, etc)

- Phenomena(Typhoon, Flood, Cloud,

Fire/Volcanic ash/Fog etc)
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Graph Analysis Typhoon Route Image  Typhoon Route Video IR Radius of Gail Verify Radius of Gail MW Radius of Gail MW Typhoon Image GTS text PCT / TDI

* Set center of typhoon * Cloud Pattern & Speed * Intensity

CSC 2047 136.14 Pattern  curved Band oT BAND
A g73 km Motion 3 v wnw2a3) MET .05
Size 3509 km 33 Dir/spd 3 T .
. @ Center () Circle ) Acer ) System Analyst o]z T v 35 @ PV = i e
Name

ee IO - NSNS

SDT Analysis Result ADT Analysis Result GTS Text Archer Analysis Result KADT-ARCHER2

MSLP C\uud MET ACCR SIZE  |typhoon.savs kstwel
(m/s) ELECT Pattem TENDE TYPE

11 2019-08-06 02:00:00 3381 13038 NW /315 Nw /289 35 9810 293 Curved Band - A 2019-12-07 DAI:BA

12 2019-08-06 01:00:00 33.30 130.74 49 NNW /33.7 NNW / 20.8 3.5 981.0 203 Curved Band DT 0.0 - 0.0 A 1.0 1.0 2019-12-07 04:52:5

13 2019-08-06 00:00:00 3307 13088 498 NNW /315 NNW /282 35 9810 293 Curved Band PT 30 BAND 30 -0.5 35 A 227 3333 2019-08-06 09:27:0

14 2019-08-05 23:00:00 3296 131.02 40 NNW /264 NNW /256 40 9730 329 Banding Eye DT 00 - 00 A 10 10 2019-12-07 04:51:5

15 2019-08-05 22:00:00 3250 13123 40 Nw /281 NW /165 40 9730 328 Banding Eye DT 00 - 0o A 10 1.0 2019-12-07 04:50:1

16 2019-08-05 21:00:00 3235 131.42 40 NNW /248 NW /245 4.0 973.0 328 Banding Eye PT 40 B-EYE 40 0.5 4.0 A 430 5074 2019-03-06 06:14:2

. 17 2019-08-03 18:00:00 31.78 131.84 40 NW /240 WNW /231 4.0 9730 328 Banding Eye PT 4.0 B-EYE 4.0 1.0 4.0 A 508 3030 2019-08-06 03:10:3

S e C O n d a r W I n d OW 18 2019-08-05 15:00:00 3137 13243 40 WNW /222 WNW /255 40 9730 329 Banding Eye PT 40 B-EYE 35 10 40 A 455 3117 2019-08-06 00:12:5
y 19 2019-08-05 12:00:00 3120 13310 40 W /288 WNW/255 40 9730 329 Banding Eye PT 40 EYE 40 10 40 A 428 3880 2019-08-05 21:37:0

S DT A | M M t 't 20 2019-08-05 09:00:00 31.10 134.00 49 WNW /221 WNW / 22.4 3.5 981.0 29.3 Curved Band PT 3.5 BAND 40 1.0 35 B 384 395.1 2019-08-05 12.44:4

- n a yS I S (I n e n S I yl 21 2019-08-05 06:00:00 30.80 13460 49 W /226 WNW /254 3.5 981.0 293 Curved Band PT 3.0 BAND 35 0.5 35 B 68.9 3353 2019-08-03 15:50:1
t .t. t 22 2019-08-05 03:00:00 3070 13530 49 WNW /282 WNW /310 335 9810 293 Curved Band PT 25 BAND 35 05 35 B 1045 2242 2019-08-05 12:25:3

Cen er pOSI I o nl e C) 23 2019-08-05 00:00:00 3047 136.14 459 WNW /338 WNW /387 335 9810 293 Curved Band PT 25 BAND 35 05 35 B 973 3699 2019-08-05 09:09:3

2. 2019-08-04 21:00:00 3027 13717 49 WNW /437 WNW /323 35 9810 293 Curved Band PT 30 BAND 35 05 35 B 768 3842 2019-08-05 06:19:2

Automated lysis (ADT - : : : : :
u O a e a n a yS I S ( 1 25 | 2019-08-04 18:00:00 2977 | 13840 54 WNW /218 W /281 30 987.0 257 | Curved Band PT 25 BAND 35 05 30 ] 107.2 2544 2019-08-05 03:14:2
KA DT GTS A rC h e r etC) 26 2019-08-04 15:00:00 2957 139.04 54 W /343 WNW /296 30 9870 257 Curved Band PT 25 BAND 25 00 25 & a3 4694 2019-08-05 00:14:3
1 1 1 27 | 2019-08-04 12:00:00 2951 | 14010 b

I

=141 ME




Comparisons

SDT Analysis : 201 - FRANCISCO (1908)

SDT Analysis

ph Analysis Typhoon Route Image  Typhcon Route Video IR Radius of Gail Verify Radius of Gail MW Radius of Gail MW Typhcon Image GTS text PCT / TDI

* Start Year 2 v * Typhoon FRAMCISCO (1908) v * Classification C v * Interval 3hour v * Period |2019-08-02 00:00 | - |2019-08—36 12:00 ‘

o
w0

1

* Typhoon
Analysis Result SDT [] Automatic ADT 8.2.1 [] KADT-IR [) KADT-MRT SAREP [JKMA [JJMA []JTWC [JCMA

v

SDT
-+ SAREF
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Route image

SDT Analysi 019Year - FRANCISCO (190

SDT Analysis Graph Analysis Typhoon Route Image Typhoon Route Video IR Radius of Gail Verify Radius of Gail MW Radius of Ga

2019-08-05 v 00:00:00 v UTC




IR based Wind Radii (15 and 25 m/s)

SDT Analysis : 2019Year - FRANCISCO (1908)

SOT Analysis

Graph Analysis

Typhoon Route Image  Typhoon Route Video Verify Radius of Gail
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Additional Wind Radii

SDT Analysis : 2019Year - FRANCISCO (1

SDT Analysis Graph Analysis Typhoon Route Image Typhoon Route Video IR Radius of Gail Verify Radius of Gail MW Radius of Gail MW Typhoon Image GTS text PCT / TDI
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Graph Analysis

SDT Analysis : 2019Year - FRANCISCO (1908)

SOT Analysis Graph Analysis Typhoon Route Image Typhoon Route Video It

Sll&4 S (METOP-A/B, SCATSAT1) DMSP SSMI

2019-08-05 v 00:00 utc METOPE ASCAT v




SDT Analysis Graph Analysis Typhoon Route Image Typhoon Route Video IR Radius of Gail werify Radius of Gail MW Radius of Gail MW Typhoon Image GTS text

PCT TDI
PCT : GK2A(RainRate)
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Percentile analysis on
Rain & Wind

[




Percentile analysis for Historical Typhoons

Precipitation Wind speed Using averaged
S0 ' ' ' 50 : ‘ ' ] values within
45 45 iz%ile 200-km radius
40 ¢ 40 ¢ io—— § from storm
; 35 '35 | 90%ile center
230} /30 = :
o 25 ....... 25 ............................................ 28N
2 20] 20 ¢
® 150 15
10¢ 10t :
5 I 10%ile 25%ile | |
0 1 2 3 4 5 00 10 20 30 40
precipitation [mm/hr] wind speed [m/s]

[Example] The calculated 10%, 25%, 50%, 75%, 90% tile of precipitation and wind speed along
every 1° latitude, which are estimated using MERRA-2 data for 113 historical typhoons

¢ Around 28°N latitude, 90%tile is about 4.3 mm/hour for precipitation and 33 m/s for wind speed. Here
the values are averaged within 200-km radius from a storm center
¢ The latitude with peak value for rainfall data is 2-3° higher than wind speed.
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Algorithm

Input data
Data for
current TC
|

I I [ | |

MERRA-2 RSMC best track GK2A Rainfall GK2A FD surface KMA TC Track
0.5° x 0.625°, hourly,  Position, Max Wind . ';'17@'“2'5 Wind, NWP, RTK063 GTS

1980-2016 6-h, 1980-2017 11'.2" 1'2:2 ﬂm 3-h, 10km, grid, Max Wind

| | l |

I
Korea effective cases Only if the TC get inside
Lat 1°, 6-h resolution 200 km from Korea

\’

Calculate Percentile

Average
200km radius

!

Historical Database

v

Rainfall/Windspeed

Percentile
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Rain/wind warning threshold

Warning Thresholds

Warning Types According to Percentiles
Thresholds
Rain- Wind- Rain-Wind-
(Possibility) Dominant ~ Dominant Dominant
Warning 59th—81st 57th-73rd
Both Satisfied
(Medium) Percentile Percentile
Seve.r © Above
Warning gand  APOVETHR o Satisfied
. Percentile Percentile
(High)
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Test Case (1913 LINGLING)

2019. 9. 2. 9:00 KST ~ 9. 8. 9:00 KST

GK2A Rain GK2A PREC : Severe
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ase study — cont.

O
i

2019. 9. 2. 9:00 KST ~ 9. 8. 9:00 KST
RTK Wind — Severe

PCT | GTS(KMA)
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Application of
Lower level Winds
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Background

2 GEO wind field

- COMS AMV
-1000-700hPa
-700-400hPa B, Ay
- above 400hPa s teigan Hm

- Scatterometer (ASCAT) sea s o — :

- 2 times per 1day

- Microwave Imager (SSMIS) sea
- 2 times per 1day

Microwave :
Imager (SSMIS)Y
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Full Disk Wind

«*» FD wind data
> UM model data > AMV
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COMPASS technic using ground data

Pressure profile
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Test case 1913 LINGLING
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Test case - 1913 LINGLING
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Thank you
for your attention!

@ .
National Meteorological Satellite Center




