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A schematic diagram of darkening dry area and upper air 
flow patterns

(Shaded: Darkening Zone)

A schematic diagram of  trough 
according to cloud distribution

(Sources : Eumetrain)
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6.2㎛ WV
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[ Step 1 ] - WV(6.3 ㎛) [ Step 2 ] - AMV((6.3 ㎛)

trough flow 2020.01.07. 21:00KST(12UTC)
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[ step 3 ] – color WV(6.3 ㎛) [ step 4 ] – color WV(6.9 ㎛)

trough flow 2020.01.07. 21:00KST(12UTC)
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[ step 5 ] – RGB 3-channel WV [ step 6 ] – RGB IR & VIS composite image

trough flow 2020.01.07. 21:00KST(12UTC)
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[ surface chart ] [ 500 hPa vorticity & vorticity  adv. (UM) ][ color WV(6.9 ㎛) ]

trough 2020.01.07. 21:00KST(12UTC)
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[ 6.3 ㎛ WV ] [ color WV(6.9 ㎛) ]

[ RGB 3channels WV ] [ RGB composite ]
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• Hovmoller diagram : An analysis technique developed by Hovmoller in 1949 that has the latitude or longitude as the x-axis
or y-axis for any variable and the other axis represents the change over time

Color WV(6.9 ㎛)

40°N

30°N

30~40N Average Latitude

Tendency Tracks of Ave. 500hPa height” by KMA
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Mean latitude (30-40°N) 

Generating →

Developing →

Mature →
weaken →

(+) positive vorticity

(dry area)(wet area)

Dry area track map+ 500hPa Height Dry area track map+ 500hPa Height difference

Dry area track map+ 500hPa relative vorticity 500hPa relative vorticity

(dry area)(wet area)

(dry area)(wet area)

: Trough area in sysnoptic chart
- When trough is located from west to

east, length of the box is long
horizontally

- When trough is located from north to
south, length of the box is short

- In weakening time the trough axis may
differ from trough on the weather chart
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1. Satellite products for heavy rain analysis

 products for heavy rain analysis : IR, VIS, WV, and composite images, Rain rate, 
total precipitable water

CI(convective Initiation) RDT(Rapid developing thunderstorm) Heavy rain index

Enhanced IR CTP CTH

 The products provide information of cloud top temp. & height. 

 It is difficult to identify cloud development situations on the ground.



Lower BT, no rain

Wide area of CTH 
→ Is it developed cloud all area?
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GK2A CTH Radar HSR rain rate + 10.5㎛ BT

?

• CBH: Cloud base height
• CGH: Cloud Geometrical Thickness
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ρliq : density of liquid water

𝜏: cloud optical thickness
re : effective radius(liquid)
De: effective radius(ice)
LWP: Liquid Water Path
LWC: Liquid Water Content
IWP: Ice Water path
IWC: Ice Water Content
CTT: Cloud Top Temperature
CGTP: Cloud Geometrical Thickness 
Parameter
CGT: Cloud Geometrical Thickness
CTH: Cloud Top Height
CBH: Cloud Base Height

CGTP = Min(
LWP

LWC
, 15)

CBH = Max(CTH − CGTP, 0)

CGTP = Min(
IWP

0.1
, 15)

IWP =
COT

−0.006656 +
3.686
De

LWP =
2

3
ρliq τ re

De = 326.3 + 12.42 CTT + 0.197 CTT2 + 0.0012 CTT3

CGT = CTH − CBH

water
phase

ice
phase

(cloud base height) (Cloud Geometrical 
thickness)

Flow chart

CGT = CTH − CBH

CBH = Max(CTH − CGTP, 0)

Calculation
using IWP

Calculation
using LWP

Liquid Water Ice Water 

Cloud phase
No Cloud

Input GK2A data (cloud, cloud phase, 
cloud type, CTH, CTT, COT, etc.)

LWP is the sum of the fluid content of the 
atmosphere as a concept to describe the 
radiative transfer process
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Cloud Top Height Cloud Geometrical Thickness Cloud Base Height

http://172.19.16.20:8080/html/intranet/ko/anal_main.do
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RGB ir & vis composite Images Cloud Geometrical Thickness
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09:00 KST

15:00 KST

09:00 KST 15:00 KST

: Obs. the highest level
of Clouds

: GK2A CTH

Obs. positionObs. position

The Thicker Cloud(developing) → the more precipitation↑
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※ [KMA] GK2A CTH verification score (source: NMSC system-2 quickguide)

※ [CIRA] VIIRS verification score (source: Seaman et al., 2017)

Target accuracy
Verification

CTT

CTP

CTH



GK2A CGTGK2A CTH
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Radar rainrate

GK2A CBH

GK2A RGB IR+VIS

1

3

--- : Clouds expected to develop high in CTH
--- : Clouds developed from lower to upper layers in CGT(cloud thickness) and CBH
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GK2A CGTGK2A CTH
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Radar

GK2A CBH

GK2A RGB IR+VIS GK2A Enhanced IR

09KST

15KST 12:30KST

typhoon center unclear typhoon center clear typhoon center clear

typhoon center 
unclear

typhoon center 
unclear typhoon center clear
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High cloud mid·low cloud Cumulonimbus Multiple layer cloud

Altitude
CTH

CBH?




