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Radar based
Analysis

Operational
Forecast

Satellite based
Analysis

Nominal: 1 forecaster 12-hr shift
Korea effect: 4 forecasters 24-hr shift

Nominal: 1 operator 12-hr shift
Korea effect: 2 operators 24-hr shift

Nominal: 1 operator 12-hr shift
Korea effect: 2 operators 24-hr shift



• New user friendly web-based system for GK2A

• Using Dvorak Technique from SSEC/CIMSS

• Create own UI, DB, and intensity algorithm for ADT/SDT

• Including all available observation data

• Automated tools including finding center position, 
intensity, wind radii beside subjected analysis by human

• Comparisons with other agencies report and best track

Web-based Satellite imagery Analysis System
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National 
Typhoon Center

National
Meteorological

Satellite
Center

Weather 
Radar
Center



TY 1324 DANAS

Life Time of Typhoon DANAS

Generating ->   Developing ->        Mature ->  Weaking
①Cb Cluster -> ②Curved Band -> ③CDO -> ④EYE -> ⑤SHEAR

Generating
Developing

Mature

Mature
Decaying
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RGB Day+Night VIS NIR(1.6μm)

2009 Typhoon MAYSAK, 2020. 09. 03. 09KST

RGB Day+Night SWIR(3.8 μm) EIR(10.5 μm)
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2009 Typhoon MAYSAK, 2020. 09. 03. 01KST
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2019. 9. 21. 09KST Water Vapor Enhanced imagery

• Expect the recurving point using the distance between center of the storm 
and curved moisture band, CMB over GK2A Water Vapor imagery

• Normally recurving starts the distance less than 1,000km
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Web based Satellite imagery
Analysis System 
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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)

Secondary Window
- SDT Analysis (intensity,

center position, etc)
- Automated analysis (ADT,

KADT, GTS, Archer, etc)
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Microwave Numerical Model MW + Model
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10%ile 25%ile

50%

75%ile

90%ile

Precipitation Wind speed

28oN

32N

 Around 28oN 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 2-3º higher than wind speed.

Using averaged 

values within 

200-km radius

from storm 

center

[Example] The calculated 10%, 25%, 50%, 75%, 90% tile of precipitation and wind speed along 

every 1o latitude, which are estimated using MERRA-2 data for 113 historical typhoons
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Input data

Data for 
current TC 

Database for 
history TC 

MERRA-2  
0.5° x 0.625°, hourly,

1980-2016

RSMC best track
Position, Max Wind

6-h, 1980-2017

GK2A Rainfall
FD, 2km, 

6.2, 7.3, 8.5, 
11.2, 12.2 𝝁𝒎

GK2A FD surface 
Wind, NWP, 

3-h, 10km, grid, 

KMA TC Track
for GTS Report

Max Wind

Korea effective cases
Lat 1°, 6-h resolution

Historical Database

Only if the TC get inside
200 km from Korea

Calculate Percentile

Rainfall/Wind speed
Percentile

Average 
200km radius
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Warning 

Thresholds 

(Possibility)  

Types According to Percentiles 

Rain-

Dominant 

Wind-

Dominant  

Rain-Wind- 

Dominant 

Warning 

(Medium) 

59th–81st 

Percentile 

57th–73rd 

Percentile 

Both Satisfied 

Severe 

Warning 

(High) 

Above 

82nd 

Percentile 

Above 74th 

Percentile 
Both Satisfied 

 

Warning Thresholds

Mean and std of average top cases percentile
near 32N during 1980 ~ 2017
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GK2A PREC : Severe
GK2A WIND : Severe
GTS WIND : Severe

to warning

Rainfall and Wind effect

GK2A Wind

GK2A Rain

GTS Wind (WTKO20 RKSL)

00:00 UTC Sep. 2 ~ 00:00 UTC Sep 8, 2019
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00:00 UTC Sep. 2 ~ 00:00 UTC Sep 8, 2019 for 13th typhoon Lingling

GTS Wind → Severe

GK2A Wind → Severe

GK2A Rain → Severe

32°N
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GEO wind field

- GK2A AMV (5 layers)

∙ 925-1050hPa,  850-925hPa

∙ 500-700hPa, 300-500hPa

∙ 100-300hPa

- ocean surface wind

- scatterometer payloaded LEO satellite

∙ METOP-B, C

∙ HY-2B, 2C (from 2022)

∙ 2 times per day

GK2A AMV
For typhoon 
Namadol at 08:00 
UTC Sep. 15, 2022

METOP-B,C HY-2B, 2C composite wind in 
6 hours time window on Sep. 15, 2022 
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 FD wind data

 UM model data

 AMV 



2019.09.02 00:00 @ 500hPa

2019.09.02 00:00 @ 1000hPa
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The 12th Asia/Oceania Meteorological Satellite User’s Conference 

Training event



I. Key points of pre-detecting signals of 

developing cloud with Satellite images

II. Case Analysis

Contents
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1. Extension of mT upper dry area boundary and stronger dry area behind it
- Analysis of the updraft area in front of the mT upper dry area boundary (BT -18℃) in 

the 7.3 WV
- Inflow of stronger dry area (BT -11 ℃ or higher) behind the boundary of the mT upper 

dry area
* As the boundary of the upper dry area above -18℃ moves northward, the closer the distance to the 

convective cloud, the stronger the convective cloud develops.
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Stronger dry area 
north

2021. 09. 01. 03:00 KST 7.3 μm WV

Boundary of the upper dry area 
northward

2020. 07. 30. 14:00 KST 7.3 μm WV

7.3um WV BT
-18℃ dry area boundary
-11℃ or higher area northward
=> mT extension northward



2. Updraft area in front of the dry intrusion due to the trough 
- As the dry area accompanying the trough is strengthened, strong convective 

clouds are developed and strengthened in the forward direction of the dry area.
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2020. 07. 23. 21:00 KST 7.3 μm WV

dry intrusion accompanying trough

2021. 06. 28. 15:00 KST 7.3 μm WV



3. Compressed wet zone between the southern and northern dry zones

- The northern dry area southward, and the dry area at mT boundary northward

- Convective clouds develop in the compressed water vapor river between the 

southern and northern dry regions.
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compressed moisture path between the southern and 
northern dry area

2020. 07. 30 09:00 KST 7.3 μm WV, 500hPa RH(NWP+Sat.) moisture path schematic diagram

Convective clouds develop in the compressed 
moisture path

Boundar
y

Boundar
y

Warm 
advection

Warm 
advection

Cold advection

Jet core



4. Convective cloud development by warm advection in warm conveyor belt (WCB)
- DCB is formed in the southwest of the low pressure center, WCB is formed in the southeast, and CCB is formed in the 

northeast 

- Continuous warm advection and humid air to Korea along with WCB from the south triggers the development of 

convective clouds
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Strong Warm advection with warm 
conveyor belt

2020. 07. 23. 21:00 KST RGB composite +925hPa wind Conveyer Belt Model

DCB(Dry Conveyor Belt), 

WCB(Warm Conveyor Belt), 

CCB(Cold Conveyor Belt)



5. Lower cumulus clouds along strong southwesterly air stream (lower jets) with mT extension
- In the RGB day/night composite image, northward of the texture shape along with the southwest wind

- In the AMV, the lower cloud (red series) moves north along with the southwest air stream
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2020. 07. 22. 09:00 KST RGB day/night composite image, AMV(Visible)



6. Ci cloud as divergent in the upper strong wind : upper-
level divergence 
- Convergence of the lower layers in the compressed water vapor passage 

between the north-south dry zone

- Convective clouds develop due to upper layers divergence as strong winds 

with the upper layers

- Confirmation of strong winds in the area of convective cloud development in 

the upper atmospheric motion vector
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Compression of the north-south dry zone, 
convergence of the lower layers of the 
southwest and northwest

2020. 07. 30 09:00 KST 7.3µm WV, RGB Airmass(UM 200hPa isotach), 6.3µm WV AMV

Schematic diagram of lower-level 
convergence and upper-level 
divergence

Upper level strong wind area: 
upper level divergence

Upper level strong winds: convective 
cloud development

Boundar
y

Boundar
y

Warm 
advection

Warm 
advection

Cold 
advection

Jet 
core

Jet 
core



7. Upper level cold core (localized heavy rain due to instability between upper and lower layers) 
- Upper level cold core over the Korea: Atmospheric instability caused by the temperature difference between the upper 

and lower atmospheres -> Localized heavy rainfall

- Upper cold core: Red-purple area near the center of the low-pressure in the RGB airmass image

- Convective cloud development around mountainous areas due to forced rising motion by topography and updraft 

area in front of dry boundary
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2021.07.19. 18:00KST 

Heavy rain case in the central region

Cold core

RGB Airmass+500hPa isotherm(UM)

2021.06.28. 15:00KST
Heavy rain case in Jeolla, 

Chungnam

Cold core



8. Mesoscale cyclonic clouds in the middle and low level on the stationary front 
- Mesoscale cyclone on the stationary front cloud band in the middle and low level, airflow 

converges

- Strong southwesterly airflow into Korea from the southeast of low pressure (strong low 

level jet stream)

39925hPa 
wind, streamline



9. Periodic upper-level wave inflow on the stationary front
- As the boundary of the upper dry area of mT moves north, strong warm air with high 

temperature and humidity flows into Korea.

- On the stationary front in Korea, the upper wave periodically passes, and the dry air 

penetrate between the upper waves, and the convective clouds develop

40

The dry boundary  
move northward

Periodic upper-level 
waves flow into the 
central region

μm WV



10. Cooling rate is greater than -3 ℃ / 10 minutes on the developing convective cloud

- Cooling rate is greater than -3 degrees/10 minutes

- -3∼-10 ℃ /10 min: strong convective cloud development

- -10∼-20 ℃ or more/10 min: explosively strong convective cloud development
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Cooling rate 

(℃/10min)

Stage of 

developme

nt

State

0 ∼ -3 weak
continuously 

developing

-3 ∼ -6 moderate

strongly developing
-6 ∼ -10 strong

-10 ∼ -

20
very strong

rapid development 

in a short time-20 ∼

more

explosively 

strong

Source: Heavy Rain Guidance Technical 
Note(2020)
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11. Heavy rainfall with Clouds thickness of 10 km or more (developed cloud 

from the lower layer to the upper layer)

- Strong precipitation in the densely developed cloud from the lower layer to 

the upper layer with a thickness of about 10 km considering the CTH and CBH

CTH CBH Cloud thickness

2020.7.30. 12:00 KST heavy rainfall clouds in central region of korea
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12. Heavy rainfall critical index: heavy rain advisory level or higher

- Heavy rainfall critical index of 30 (heavy rain advisory level) or higher

2022.7.13. 15:00KST 2022.7.21. 00:00KST
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13. TPW(total precipitation water) of 60mm/h or higher area 

- Possibility of heavy rain is very high in areas with TPW 60mm/h or more

2020.7.23. 09:00KST 2020.7.30 09:00KST

TPW(NWP +Sat.)

2020.8.2. 15:30KST
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14. Instability index: High instability area

- High probability of heavy rain cloud formation in areas with high instability

KI(NWP+Sat.) LI(NWP+Sat.) SSI(NWP+Sat.) CAPE(NWP+Sat.)

2020.7.30. 09:00KST

TTI(NWP+Sat.)

Index Applying time
Thunderstorm intensity

weak moderate strong severe

KI Summer 25 ∼ 30 30 ∼ 40 ≥ 40

SSI All year round 6 ∼ 3 3 ∼ -3 -3 ∼ -6 -6

LI All year round 0 ∼ -2 -3 ∼ -5 < -5 <-6

TTI October to May 42 ∼ 48 48 ∼ 54 54 ∼ 60 ≥ 60

CAPE April to November 300 ∼ 500 500 ∼ 900 900 ∼ 1800 ≥ 1800
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15. Others: Forced rising motion due to topographic factors, duration 

of heavy rain clouds (moving speed less than 15 km/h), etc.

Topography of South Korea
2022.7.21. 00:00KST

Forced rise of 
topography in 
front of dry area
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Compressed wet zone between the southern and northern dry zones around 

- The northern dry area southward, and the dry area at mT boundary northward

- Convective clouds develop in the compressed water vapor river between the southern 

and northern dry regions.

2020. 07. 30 09:00 KST 7.3µm WV, 500hPa RH(UM)

Dry 
boundary

Dry 
boundary

Warm and Moisture air 
advection



- In the lower atmosphere (850 hPa) a strong warm advection from the southwest of mT boundary into 
the West Sea of Korea.
- Atmospheric trough is located in the West Sea
- Due to the convergence between the southwest and northwest airstream, strong cumulonimbus 
clouds are developing(CTT -70 ℃ or less, CTH of 15 km) in Daejeon area

2020. 07. 30 09:00 KST EIR+850hPa wind

Dry air advection
(DCB)

Warm and humid 
advection
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Upper divergence

Lower jet type

Jet

Tapering 
cloud

Dry 
adv.

Warm 
adv.
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Tapering Cloud Types

Tapering Cloud developing conditions
- Around the cyclonic center and near warm area of the stationary front
- In case of significant inflow of dry air over the warm and humid air mass in the lower layer
- In case of strong wind zone in the upper layer, strong vertical shear and upper layer 
divergence

Jet

Tapering cloud
Dry adv.

Warm adv.

F1 type: Occurs at the southern edge or center of the cloud band(Source: from 
JMA)
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2020. 07. 30 09:00 KST AMV(Visible) 

 The lower winds from 

the southern seas flow 

into the the West Sea 

and flow into the 

inland of Jeolla-do of 

southern part of South 

Korea

 Convection clouds 

develop into inland as 

the warm and humid 

air from the southwest 

flow strongly into 

Korea.
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CGT

2020. 07. 30. 09:00KST

RDTI

CTH CBH

EIR Temp. & humid. Vertical profile

Cloud thickness 6~13km

Cloud thickness 3km
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Convection clouds develop strongly due to lower convergence and upper 
divergence

- RH 90% of the lower atmosphere
- Total Precipitable Water 60mm/h or more in southern Chungcheong
- Critical Index of Heavy Rainfall is Warning and Alert level in the southern part of 

Chungcheong Province

2020. 07. 30. 09:00KST

CRIDXTPW(UM+Sat.)RH(850hPa UM+Sat.) 



Thank you
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01• Overview of KMA’s Satellite Data 
Service

• Every 2 minute observation with two kind of mode 
(fixed or tracking)





01 • Weather Broadcasting Service

Dedicated line
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Satellite Image, Weather Information, 

and Daily Climate Map, etc.)

frequency, Information transfer rate, and transmission 
specification, etc.

demodulator/decoder with S/W 

(adopting SDR concept)
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01 • Internet Service



02 • Internet Service

65



04 • Internet Service
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06 • Internet Service
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http://nmsc.kma.go.kr/enhome/html/main/main.do


05 • Internet Service
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07 • Internet Service
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08 • Internet Service
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09 • Internet Service
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09 • Internet Service
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01 • Rapid Scan Service
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http://datasvc.nmsc.kma.go.kr/datasvc/html/special/specialReqMain.do


02 • Rapid Scan Service
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Rapid Scan 
Target Observation

Typhoon HAISHEN
2020. 9. 4. 06  ~ 09 UTC

(VI006, every 2 min., 0.5km)
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http://dcpc.nmsc.kma.go.kr/openwis-user-portal/srv/en/main.home



